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Frequency of excitation = 290 c/s.
C-.R.O, time base = 50 msec.

Samples of these photographs are given in FigSo 6 
and 7. In each case, the top trace monitors lift of the 
wiper and the bottom trace lift of the centre contact.

For both traces a downward movement represents a break of 
contact.

The photographs of Fig. 6 show that lift of the 
wiper for the rotor caged condition, was greater at 2 g and 
3 g than at higher g's, a fact that could not be explained.
For the rotor uncaged, lift of the wiper was clearly evident 
at loads of 2 g and above (Refer to Fig. 7)• For both 
caged and uncaged rotor conditions, centre contact lift only 
became evident at the higher g loads. In general the photo­
graphs of Figs. 6 and 7 revealed that lift of both the wiper 
and centre contact was much more pronounced for the uncaged 
rotor case, and that centre contact lift was much less than 
wiper lift.

(ii) Pitch Winer Set at Other Pressures
To determine the effect of wiper contact pressure 

on lift of the wiper, further short tests were carried out 
at wiper pressures of 2.0 gm. and 5.5. gm. (the latter being 
the highest pressure we were able to obtain). It appeared 
that lift of the pitch wiper under the same conditions, as 
those above, (except for wiper pressure) was somewhat less 
for both of these pressures, than for the 4 gm. case. No 
suitable explanation was apparent for this seemingly anomalous 
behaviour. At this stage, due to absence of any malfunction­
ing of J—3 rounds in later flight trials, tests were dis­
continued. More exhaustive tests along the above lines would 
be necessary before any true assessment of the situation could 
be made.

Effect of Wiper Lift & Friction on Pitch
Potentiometer Coil

Earlier in the tests, after a period of approximately 
15 minutes nett running time under vibration, the pitch 
potentiometer was examined and photographed under a micro­
scope at 100 times magnification.
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RESTRICTED INST. TECH MEMO. 44
FIGS. 6a,b 8.C

+-------------WIPER LIFT CLEARLY EVIDENT

FIG 6 [ b] ACCEL. = 2g

WIPER AND CENTRE CONTACT LIFT FOR ROTOR CAGED



RESTRICTED INST. TECH. MEMO. 44
FIGS. 6 d.e&f

FIG 6 [d ]

FIG. 6 [el

FIG. 6 [f J

CONTACT LIFT JUST 
EVIDENT

ACCEL. = 5g

*----CENTRE CONTACT LIFT CLEARLY
EVIDENT

ACCEL. - 6g

WIPER AND CENTRE CONTACT LIFT FOR ROTOR CAGED
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FIGS 7 a,b 8. c

NO EVIDENCE OF WIPER LIFT

FIG 7[a]

----------NO EVIDENCE
LIFT

( NEGATIVE

OF CENTRE CONTACT 

DAMAGED)

ig

----------—WIPER LIFT CLEARLY EVIDENT

FIG. 7[b] ACCEL. = 2g

FIG. 7 [c ] ACCEI_= 3g

WIPER AND CENTRE CONTACT LIFT FOR ROTOR UNCAGED
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FIGS. 7de &f

FIG. 7[e] ACCEL.-5g

I

*••• «« .

FIG. 7[f] ACCEL.- 6g

CENTRE CONTACT LIFT CLEARLY EVIDENT

WIPER AND CENTRE CONTACT LIFT FOR ROTOR UNCAGED
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For comparison, two photographs (Figs. 8(a) and 

8(b)) were taken, one in the 0° (pitch) position and the 
other at about a 45° position. The former clearly indicated 

that a considerable spreading of the wire had occurred and 
also that at various points consecutive turns were shorting 
together, whereas only slight deformation was evident in the 
latter. Since uncaging of the rotor takes place in the 0° 
position, most defoliation due to both sliding and bouncing 
of the wiper, Y/ould be expected to occur in that region.

3. SUMMARY OF OBSERVATIONS
Resonance of the pitch wiper did not occur in the 

frequency range Oc/s - 1000 c/s. When the pitch wiper, set 
at 2,6 gm„ pressure, was rigidly mounted with respect to the 
potentiometer, no lifting occurred at accelerations up to 
5 g in the above frequency range.

When the complete gyroscope was shaken with the 
pitch wiper pressure set at 4 gm., lift of the wiper did 
occur. The wiper lift was closely associated with rattle 
of the outer gimbal bearings. The worst condition appeared 
to be at about 300 c/s at which frequency rattle became 
apparent at about 1 g. Under 5 g acceleration at this 
frequency of excitation lifting of the wiper occurred at a 
peak rate of 2000 c/s approximately. It was estimated that 
under the worst condition realised in this test the wiper 
would be off for about 0.2 of the time. Lift of the centre 
contact was also detected but this was negligible in comparison 
with that of the wiper.

It was estimated that the frequency band in which 
pitch wiper lift v/as significant was approximately 100 c/s 
to 500 c/s with 300 c/s being approximately the frequency 
at which most trouble occurred. These results would be the 
basis for the design of new mountings to isolate this 

vibration, if required*
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FIGS. 8a 8. b

FIG. 8 [b] 45° FROM CAGED POSITION

PHOTOGRAPHS OF PITCH POTENTIOMETER COIL AFTER 
DAMAGE BY WIPER LIFT


