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SCOPE

INTRODUCTION

The objective of this program is to evaluate and design a body-amplifying exoskeleton which will augment the effectiveness of a single infantryman. With the use of a stored energy tendon attached to a leveraged articulated frame, a soldier will be empowered to carry heavy loads over distance, quickly and efficiently. At the conclusion of the program, a rough demonstration prototype, along with documented research, will be delivered to DARPA.

TECHNICAL SCOPE

This program will define and implement a stored energy device. Using the weight of a soldier’s stride, the system will absorb and then rebound the soldier, propelling him to speed with minimal increased physical effort. This work will be conducted in two tasks: (1) a viable Stored Energy Tendon (SET) will be developed and tested (Task 1 – SET Development), and (2) application of the SET onto an articulated lightweight exoskeleton (Task 2 -Technology Application Development).
TASK 1 – SET Development                                                                               

In this task, a single (mono) SET will be developed and constructed to absorb the specified weight and to release energy in a controlled manner. Considerations toward durability and repeatability will be made to ensure reliable performance in the field. A breadboard testing system will be assembled and evaluated. 

TASK 2 – Technology Application Development

This task will take the SET developed and validated in Task 1 and apply it to a lightweight structure that can be worn. An optimal geometry will be developed to provide for maximum flexibility and performance, as well as to work with a human’s natural running gait. Quick entry and release mechanisms will be developed at this time. 

PROGRAM DESCRIPTION

TASK I – SET Construction

Phase 1

Expanding Current Capabilities

Because this exploratory process relies on the frequent use of costly fabrication methods, we are expanding our current prototyping capabilities to incorporate in-house composite spring lamination.  We are also contracting with a full-time composite fabricator.

Research

Research will commence encompassing related fields of study including: a materials study, human and animal biophysics studies (focusing on running gait). Partnership with experts in related fields will help focus the effort. This will lay the groundwork for development of a SET that meets the requirements for the application. 

Development

Using the research and fabrication capabilities, a demonstration of a subset of the SPS will be constructed. 

Deliverable

1 Demonstration of a Subset of the SPS

Phase  2

Development

Construction will focus on a single (mono) SET.  This will be in the form of Super Pogo Stick (SPS).  We will focus on the composite lamination needed for the optimal spring rate.  The goal is to attain and control the 7-foot loft (hop) needed for high speed travel.  A breadboard will be constructed to evaluate the different iterations. Design issues will address the reliability and weight of the SET.  Once the system has been validated, the program will advance to the next phase.

Deliverables 

1 working full-scale SPS

Animation used in development

Presentation Preparation

TASK II – Technology Application

Applying the research in Task I, work will commence by developing a double (pair) SET incorporated onto an exoskeleton. Beginning with sketches and scaled models, the geometry will be finalized and evaluated.  Working drawings (orthographic) will then facilitate the construction of a full-scale demonstration prototype. Other design goals are:

· To address a quick entry and release. 

· To develop mechanical joints that are robust. Provisions for repairing device in the field will be examined.

Deliverable

· Presentation material – as required

· Technical reports – as required

· Hardware documentation

· 1 Rough demonstration prototype

PROGRAM ADMINISTRATION

Next Planet will perform as a subcontractor to Mindtel.  Next Planet will be responsible for the above deliverables.

         Outline Schedule 
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Task Name


Cost


1


MAX (Task I)


2


Meeting with Dave Warner


3


Phase 1


250K


4


Facility Expansion


5


Secure composite fabricators


6


Methods Orientation


7


Materials sourcing


8


Specialized Equipment sourcing


9


Amend stress program for flex composites


10


Research


11


Specialists Orientation


12


Human Factors Study


13


Alias Simulation of runner


14


Animal Biophysics Study


15


Force Vector Mapping


16


Material Study


17


Phase 1 Deliverable


18


Demo of Subsystem


19


Phase 2


180K


20


Mono Tendon (Super Pogo Stick)


21


2d Concepts


22


3D Sketch Models


23


Orthographics


24


CAD File


25


Machining


26


Composite Lamination


27


SPS Construction


28


Field Test


29


Make Changes to the database


30


Machining


31


Composite Lamination


32


Field Test


33


Phase 2 Deliverables


34


1 SPS


35


Animation used in development


36


Presentation Preparation


37


DARPA Meeting




ID Task Name Cost

1 MAX (Task I)

2 Meeting with Dave Warner

3 Phase 1 250K

4 Facility Expansion

5 Secure composite fabricators

6 Methods Orientation

7 Materials sourcing

8 Specialized Equipment sourcing

9 Amend stress program for flex composites

10 Research

11 Specialists Orientation

12 Human Factors Study

13 Alias Simulation of runner

14 Animal Biophysics Study

15 Force Vector Mapping

16 Material Study

17 Phase 1 Deliverable

18 Demo of Subsystem

19 Phase 2 180K

20 Mono Tendon (Super Pogo Stick)

21 2d Concepts

22 3D Sketch Models

23 Orthographics

24 CAD File

25 Machining

26 Composite Lamination

27 SPS Construction

28 Field Test

29 Make Changes to the database

30 Machining

31 Composite Lamination

32 Field Test

33 Phase 2 Deliverables

34 1 SPS

35 Animation used in development

36 Presentation Preparation

37 DARPA Meeting
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