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The purpose of this report is to prepare a method for 

evHluating the performance of the damper system during flieht 

test. 

The performance of the damper can be divided into thrAe 

parts as follows:-

(a) Damper sensor outputs 

(b) Commands to llfferential and Parallel Servos 

(c) Motion of control surfaces 

The method of evaluating each of these parts is presented 

in the following paragr_aphs. 

A. Sensor Outputo 

The perfomance of the sensors can be evaluated by comparing 

the calcuated sensor output obtained from flight test instrumentation 

raw data with the measured sensor output presented on the same 

graph. 

B. Commands to Differeotial and Parallel Servos 

The performance of the damper CbO be evaluated by computing 

the servo oommands based on the measured sensor outDuts and then 

comraring these computed conm,~nds with the measured commands. 
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The measured sensor outputs and the measured servo commands 

will be recorded on the data tape. 

Dan per computations can be broken into tlfo sets of equations, 

corresponding to two separate parts of the damper, that is, 

normal damper operation and emergency damper operation. Both 

normal and emergency damper operation are subdivided into two 

subsectionsc~lled t he gear up and the gebr down modes. 

I Normal Damper 

Pitch 

Roll 

Yaw 

gear up 1 
r,aar down 2 

gear up 3 
gear down 4 

get>r up 5 
gear down 6 

II Emergency Damper 

Yaw gear up 7 
gear down 8 

When the gear is up, the equations for modes 1, 3, 5, and 7 

should be solved and plotted. When the gear is down, the equations 

for modes 2, 4, 6 and 8 should be solved and plotted. 
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c. Motion of Control Surfaces 

The performacP- of the parallel and differential servos can 

be evaluated by comparing the commanded servo positions with 

the measured servo positions. The comparison is accomplished 

by graphical methods as shown in the section "Presentation of 

Data". 

The use of this method of eveluat.ine damper performance 

provides a method of evaluating some aspects of the damper perfor­

mance even when the damper modes are not engeged. The engage 

or disengtige of any mode 1s accomplished by controlling the 

supply of hydraulics t.o the parallel or differential s8rvos 

asso~i~ted with thA rrode. This means that the operation of the 

sensors and the computations for the differential and parallel 

servo commands can be assessed when the modes are not engb.ged. 

It is desirable that these equations be programmed for all 

Mach numbers and altitudes. Flight test data should be taken 

at the rate of 20 readings per second where the night test 

schedule so states; otherwise a lesser rate will be accepted. 

The values of S used in the equations for any given flight 

condition are determined from the period of aircraft motion in 

that particular flight condition. 



~«' Al/RO AIRCRAFT LIM,1£O 
MALTO N ONTAR1n 

TECHNICAL DEPARTMENT 
AIRCRAFT: 

. ,.. 

REPORT No. ___________ _ 

SHEET No. 

PREPARED BY 

CHECKED BY 

OATS 

' 1-.1." 'S''i' - - ­
DATE 

~ Col-\PU"'t"£J:, :ici;ivo 

<!a'"' 1-\ .._"4.S) 1-N P l,,)T 



~c A L•'RO A IR C RAFT LIM/TEO 

REPORT No ___________ _ 

AIRCRAFT: 

M A LT ON ONTARI O 

TECHNICAL DEPARTMENT 
., SHEET NO. 

I 
- -----------1 PREPARED BY 

c.-1os I DA11PEQ 1 ~u~1-1I T E:';>T 

I 
CHECKED B Y 

The derivation of the equations given herein &re based on the 

circuit diagrams given in C. E~L., 

As an appendix d&mper gain schedules are included in this 

report as functions of thB dynamic pressure q0 • 

PresentHtion of D0 ta 0 nd Sources Qf F,guation Inputs 

The measured flight data should be presented as a time history 

plot of servo input and output. For comparison purposes the 

computed inputs from the equations given in this report should 

be plotted on the same graph. For the first flight the calculated 

values of the servo input should be based on computed values of 

sensor output obtained from equations found in P/Aero Data/92, 

Issue 2, or the l ~test subsequent issue. Calculated values of 

servo input in further flights will be based on measured sensor 

outputs under fligh •. conditions. · Measured data will be obtained 

from the flight test data tape. 
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