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Building a Thrust
Test Fixture
Using
Eagle Tree Systems
Flight Data Recor der

By
David Hares

Introduction

Eagle Tree Systems of Bellevue, Washington

recently reinforced its position as the “Premier

Data Acquisition Systems for Remote \q -\_——-
Controlled Vehicles’ with the release of its Dual =

Channel A/D Input Board. No data systems | S—

vendor can accommodate all the needs of its .——‘5"‘: ==t P——
customers, so vendors should supply an easy to

use, conditioned, general purpose A/D module

to interface with their systems. Eagle Tree's -l
response to this need is a two channel, O to 4 .

volt analog input module that in addition supplies 4 volts to operate sensors and
external electronics.

To test this module, and because of a conspicuous gap in Eagle Tree's on bench
tools, | decided to build a simple thrust test fixture, otherwise know as a thrust
cell. I've since expanded the simple thrust cell into a flying version that can sense
thrust during flight.

Hardwar e

After considerable research, the Measurement
SpeciatiesM Slsensors FT24 series Tension Load Cell
was chosen for the project. The sensor isavailablein 2,
5, 10, 25, 50, and 100 pound versions. It operates on
3.3 to 5 volts DC, making it a perfect choice for
interfacing to the Eagle Tree input board. Its small size
would inspire a flying thrust cell, which will be
discussed later.




Building the Smple Test Fixture

The prototype thrust test fixture is pictured here. It consists of two pieces of
wood connected with a hinge. Be sure to use a base is large enough to stabilize
the fixture. The motor mount should be about the size of the firewall to be used,
in this case 3" x 3". Load cell supports are two brackets adapted from braces
available at any hardware store. Align the load cell with the centerline of the
motor. The thrust cell is pictured ready to go at the beginning of this article. The
upper electronics group contains the data logger and the analog input board, the
bottom group is the battery, speed control and servo tester (used to operate the
speed control)

Connection

The load cell operates in conjunction with any Eagle Tree data recorder. Basic
knowledge of the Eagle Tree recorder is assumed here, but you can read more
about it in my other articles. The Anaog Input module is connected to the data
recorder according to its directions. A plug must be attached to the load cell’s
leads as follows:

Signal Data Recorder Load Cdll

+Vce Red Red r
Output White Yellow

Ground Black Black

The Analog Input module uses standard servo plugs available at your local hobby
shop.

The Eagle Tree data recorder requires a connection to a PC for calibration and
dataanalysis. Theinstallation of PC software and connection of the data recorder
to the PC is covered elsewhere.

Operation

Set Up. Support the fixture to permit good airflow and prevent backpressure,



