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SUMMARY OF RESULTS

The life test cn the TX-7 fin actuators was inconelusive, since the first
sample failed after cnly one-half cycle of operation and the secand sample
was still operating after more than 500 cycles. There was no excessive heat-
ing of the unit, nor any appreciable variation in wvoltags, current, or oper-
aticnal time of the fin actuator unit in either a wvertical or horizontal
attitude of the tail assembly. The actuaior was cperated for 12 cycles in
the horizontal atiitude,

Cne of the tuilt-in rewversing microswitches in the first sample tested failed
to funetion, resulting in the unit being inoperative, The microswitch cou’l
not be adjusted without brealing the seals and copening the actuator unit.

T.‘{-? fir actustors was rrzquested by Division 1e43.
of eavawal actnaiawa 4{n the field.

The test was conducted to detarmine any malfunctions of the actuater or any
important variations in eurrent, vcltags, time of raiaing and lowering the
fin, o= excessive teuperature rise of the elsciric motor cr gear bax, .. -7

SBGIMBY OF PAST TESTS

in Department 1530,
SETUP?Q&'EST

The tsst setup comalsted of a sequence tlming devics ¢o provide four complste
oparating cyslos and five-minute cceling peried, a regulated 28-volt d-c ;
power supp];f,, a 0=30 woit d=-c volimeier, a C=50 ampers d-c ammeter, and a
gtop waveh,

PROGEDURE C

Ths sequoncs timer conalsted of cam-opesrated rolays whieh provided power for
the actzntor for 12 gscends in the f4n lmring eperating and for 22 seconds
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in the raising cperation. Power was applied for these periods, although
neither operation required power for the entire period during which power
was available. 2dcrogwitches cut the motor off at elther exbremity of
actuator gear travel and left the motor ecircuits in reversing poziticnm.
Each sequence consisted of four consecutive cycles, followed by s five-
minute cooling period during which ne powsr was applied to the motor., Each
cyele consisted of one lowsring and one raising operation. The cooling
period was included in the test since the actuator would not receive any
more freguent cycling in actuel practice.

The cam—operated relays controlled the suppiy of 28 volis d-c to the two
windings of the actuator motor. The voltmeter and ammeter were installed
in this circuit, The t2il assembly was mounted in a vertical position for
the life test., With the sequsnce timer in operation, readings of surge,
steady current, and voltage were made for each set of operational cycies.,
The surge valuss were valuez as they eppeared on the meters, This method
of measuring surge values may give a slightly lower reading thean actuwally
existed. The time required for lowering and raising the fin was measured
with a stop watch for each four cyciss. The sequence of four operating
cycles and the five-minute cooling period ware maintained for the 500-cycle

1i7e test,
After the 1life test, the unit waz placed in 2 position approximately 10
P, 4&32 +h. horfeantsl ta nhmsw@ﬂ anv dawiation from the results ob-

tained when the unit was tested in the vertieal position. Six e¢ycles wers
made with the tail section in a horisontal position 2nd the fin moving verti-
cally. The gix cycle test was repeated with the tall assembly mounted hori-
zontally, but with the fin moving at a 45 degree angle from the vertical.
All tests were made ab ambient temperature of approximatelr 80°F,

RESULTS

The results for the unit which completed the life test are tabulated in
Teble I, Average current and voltage values, and extreme current and voltage
values are listed.

There were nc radlcal deviations from the average values of current and voli-
age, regardless of the position of the tail assembly., The variation in opera-
ting time on the raise portion of each cycle was approximately two seconds
slower when the unit was placed in the horizontal position, than the operating
time when the unit was mounted in a vertical position. The operating time for
the lowering portion of the cycle was essentially the same regardless of the
mounting positien.

There was extremely heavy pounding of the actuator unit against one of the tail
assembly frame members, due to the actuator unit being mounted on ball joints
at both extremities and there was no other mesns of absorbing the excess torque
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developed by the motor at the end of ithe actustor screw motiun, Periodical
checks of thwe unit and frame revealed no seriocus damage to either the unii

or the frame although the pin securing the lower end of the actuator mechanism
to the frame at the ball joint, was found to bs bowed out of shaps, apmarently
from the pounding action mentioned previously. This condition was not serious,
but made replacement of the actuater mechaniam very difficult,

The unit was quite nolsy on the ralse porticn of the cyele after aporoximately
three hours of cperation (about 70 cycles). There appeared %% be some rough-
ness in the action of the actuating screw mechaniam, as svidenced by the noise
produced and by fluctuations in the current drawn., These current fluctuations
were a maximum of 1/2-ampere in magnitude which was not excessive., There was
no variation in operetional time of the unlt in the raise sequence when this
roughness occurred.

The actuator gear assembly leaked grease which might present a serious problem
under low-temperature operation. Since this test was conducted at ambient
temperature, no problem was encountered, The testing organization found no
data available on the type of grease used.

CONCIUSION

This test produced positive data on the electrical requir=wents and the opera-
ticnal times reguired by the actustor vnit. However; no conclusions can be

made regarding the reliability of the actuators. asince one unit failed im~
mediately and the second unit passed all tests. Additional data should be
gecured on the unit under environmental test conditions since this test was con-
ducted at approximately 80°F, which is considerably above temperatures en-
countered in actual operation. The femperature is especially important since
the mechaniam leaked grease aboubt the actuator screw asserbly and the cocling

of the grease might causea freezing of the screw mechanism or overloading of

the moter.
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JADLE T
:"-;’,' RESULTS OF FIi ACTUATOR TESTS
Iife Test - Tail Assembly in Vertical Pesition (500 cycles)
Line Voltagse 28 Volts d-c |
I (down) v (downg I (up) Vv (up) t (dovm) . (up) T
(amps) (volts (amps) (volts) (sec) m( sec) ..
( extremes L -5 28 2 -21/2 28 he2 = 501 11.3 - 12.3 i
Operating g average &y 28 2 28 L7 11.7 v
: ( surge extremes 6 -1, 26 3/l 2 1[4~ 27 1/~ .
Initial 27 3/L & 27 3/h
( surge averages 12 27 1/2 3 27 /2
Tail Assembly in Horizontal Position - Fin Hoving Vertieally (6;§m?§§j“}\
- 2 average A 21/ (fk.?‘\ 4.0 -

surge 13 3 \3\022, \:;‘::;.,’; ;
L
Tail Assembly in .orizontal Position ~ Fin Moving L5 degrees From Vertica *%%*'c'ycles)
average L 2 B W AT 13 .4

surge 12 4 ;
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