x"-—-_.-"'ll#

GLINT NO. 330
Augugt L, 1970 |
Reviged Nov. 1, 1970

DECLINATION DRIVE POWER EXFPECTATIONS

References: @Glint No. 330,

Glint No. 366,
¢lint No. 368,
Glint No. 337,
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{ + 0.38 hp with 30,000 1lbs. pretession).

(Sea Appendix IV for derivation) and
(See Appendix V for effect of supertension).

* The overall efficiency (including 0il churning loss) as measured by
Link Belt when reducer iz warnm.

% Measured lifting Tertic off north stow position.
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Possible values {(Clint Ho. 366)

Ho Wing 39 mph ne
PD 1.47 hp 2.5 hp 3.43 bhp
4, 7.9 8.5
Péb 3
P 4,86 7.94 9 .48
IN

The reducer is rated at P = 2.39 bp with an overiocad capacity of

(s

2900-600%. The motor iz rated at POUT £ P&} = 7.5 hp with a 3060% ovex-

load capacity. The above table assumes chain and sprocket friction to
vary directly with total chain tension, and motor efficiency to stay

equal to its value at P = 7.5 hp.

_ OUT
The values in the above table are based on the 'Antenna Jacking

Experiment” , (see Appendix 1), and are 149% morc than the values

predicted by caleculation in Appendix II. They arve 13% iess than the

observed motor input pewer (Appendix IIl).
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APPENDIX I

ANTERRA JACKINC EXPERIMENT (Glint 366)

Equivalent np to Pull
Chailn Pull Chain at
B ‘Eigw Speed
Experimental evidence:
Lift reflector weight from N
stow position 24,700 1bs. L.46 hp
Overcome friction 11,700 ibs. 0.69 hp
Total 36,400 lbs. 2.18 hp
o0& fea @ 5
i.e | Pb- 1.46 hp
= 2.15
Ps ny

powver used {no wind) lifting reflector off north stow posgition at
chserved slew rate {(.045 rpm). Total chain pretension is 30,000 1bs.
Estimated accuracy of ezperimental results is T 5§%. Sce Appendix IV

for derivation of power formuls.
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LPPENDIX 11X

POWER TO LIFT REFLECTOR IN DECLINATION (Glint 330, Appendix I

Pb = 1.35 sin® hp
Pﬁ = 1.34 hp at north stow position

where reflector weight is 20,000 lhsﬁ angd sprociket specd is .04€ rpn.

O

€ = 0 ot 00 declination. There ig a discrepancy between the 1.34 hn

¢f this calculation and the .46 hp cbserved in &ppendix I for PBE
implication is that the reflecior weight is 21,900 lbhs or the distance
of the C.G. from the declination axis is greater than calculated in

Glint No. 293 (7.6 f£t.).

v“Based on new Tertio reflector weight calculation of 20,000 1bs.
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APPENDIX 111

INPUT POWER TO LIFT TERTIO REFLECIOR (Glint No. 379)

p!'.i{ = 5.76 hp 4.3 kw 16.0 zmps)

No wingd, rec‘iucer waim, Lifting reflecctor off north stow position,
BWE=-1000, 320,000 1lhs pretension.

Appendix I Jjacking expeviment predictse

PIH = (2.893{1.46) 4 0.8 {30,000 1lbs pretension)
- 5:02 hp

assuming motor efiiciency of Ky = 0.89, [PIH predicted at 5.76 hLp

it Hag = 0.79. This is inconsistent as Hong is expected to dxop only
a few per cent at lower motor powers. |
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APPENDIX IV

DERIVATION OF POWER FORMULA (Glint 366)

Pé = 2.15 hp and Eﬂ = 1.46 hp when total chain tension at

1iftoff from north stow position was 66,400 lbs = 24,700 (w:) -+

11,700 (friction) + 30,000 (pretension). Assume friction varies directly

as chain tension. Then the extra chain pull to overcome the friction

force generated by a given chain tengion is ;;,;gg = 0.213. Fhe
¥

pretension of 24,000 1bs will always give a friction loass of 0.30 bo.
And |

PB e 1&213 PB wje 6*30 hpl

2 ¥
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W'er "w'ci'r’ceo

whore

s
il

notor efficiency = 0.88 estinate
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Coupling 1 (1085 rpm) efficiency = .99 estimste

oy
P

Coupiing 2 (1 rpm)} efficiency = 0.29 esiimate

=2
i

recucer efficiency = 0.48 average

'»
i

HE- ' = H"P “ 11
N 1 442& 2.89 n r 0.71 hp
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APPENDIZ W

EFFECT OF SUPER-TENSION

e R S N N A S NP R TR

Glint No. 295 recommends ' super-tension” be applied to the chains

to decrease pointing errors. With o 45,000 1b. super«-teasion

per ¢ i l nt.l 4
PEE 2 %9?3 2 hp

Thus PEH is increased 0.8 hp by the application of 21,000 1bs.
super—-tension, zssuming chain gund sprocket Taiciion vary GAROBLAY
Wwilh Wiai chain tension. Tnris is not significant conglideriny the

short period of time the declination crive will be operating.
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