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PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE

susiecT: GEAR TRAMNS

4.} DRWE REQUIRENENT

4 . 1\POWER REQUIREMENTS .

a) ACCELERATION TORQUE

ASSUME MAX. TRACKING ACELERATION To 8E

. 0Ol : -
51.3 = |75 %10 + RAD fect

. 01 o/ssc"
THEN € -

INERTIA 70) ELEVATION :

t
3,2 10 We-FT- X
INERTIA 0 A2MUTH

3.0 x10 Swe-FT "

-4 a
THYS MtAELEV' = 3.2 x\.15 x\0 x‘O& - 5.6 x 10 FT-18%

-4 q 4
Meaa, = 30xM05x10x100 = 52.5x10  FT-tes

b) FRICTio TORGUE " AZ- PLANE

F = FRICToNAL RESISTANCE
K = FRIC(Ton COEFF,

F = 'S)_L . Mea = FR L Lomo

M = WHEEL RADIVS

Mep = -‘SFL- R R = TRACK RADWS

* FROM DATA SUPPIED & S.v. HOERNER

PREPARED BY O‘R 'HE‘ME

APPROVED Y SUBMITTED BY S‘DL
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Naronar Rabio Astronomy OnservaTony
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Gruen Banx, Wast Vmmomaa 24544 CONTRACT NO. =1
TELEPHONE ARBOVALE 4663011 race 3 or M4
DATE \-\4-§L
PROJECT: 300 FT. DIA. HOMOLOGT TELESCOPE
suBJECT: GEAR TRAINS
ASSUME k = .0l .
L = 2,500 Tons (Sx\0 (8s)
Moo= 191N
R = \73.25 €7
b
Ol x Sx\9 4
Mepe = g IS - 45.6x10° Fr-l8s
Q) WIND TORQUE :
3
AT TRACKING  CONDITON | Mw g = 2.8 x\0 Fr-L8y
AT DRWE To SToW “ |, Muwes = 17,50 x 10" Fr-igs
AT SURVIVAL Y, Mw ~ 81,50 x 0" FT-tss
SUMMART OF  TORQUES
1) ELEVATION . . .
TRACKING (® 1@ HPR) 1 Sbx10 + 2.81x100 = 2 8Tx10 F-i8s
DRWE To STow (@ 4sMpH) ' B x10"4 1T50x10® = 11.5¢x10° Friss
2)Azimuy
AZIMUTH . .
Radane (D18 HM) 5 (52 +.46 +281) 100 = 37910 FT-8s
#
DRWE To STow (& asmen): (52 +.46 +1T.5) 10° = 18.4€x10 Fres

PREPARED BY O-R‘HENE: APPROVED BY SUBMITTED BY j_L.\_—‘ L

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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PROVECT: 309 FT. DIA. HOMolo6Y TELESCOPE
sussecT: GEAR TRAINS

HP- 0IPUT REQUIRE MENTS

0) TRACKING AT lo TIMES SIDEREAL VELOUTY :

360 .
Vo= 0xtw = 2.5

2 Mg v (2 S™M V
N = 63,000 x 360 .84 x 0

NN ELEvATon ¢ Ng, = ;‘ﬂ::o:;"yz's = 3.8 HP

QN _AzMuTH ¢ Ngyg = 3‘1}:“40:;3/: - 5.0 Hp

b) DRIvE To STow AT 6.3 ° i Cllos¥ee)

\‘LS&x)dexG&
)N EEVKTION ¢ Neggg = s = 583 HP
18,48 x10°% 6.3
AN AMUTH ¢ Npgay = 8.46x10 x

leaxw = &L.5 HP
INPUT HP - REQUIREMENTS

RASSVME DRWE EFFICIENCY To BE 15

3.8
) Neg -BEev. = 9g = 40 Wp
7-) Ngyg - AZ\Mu™ = _S‘_;g_ - 5.3 WP
3) Neas - mev. = 3bd = 2.0 _HP
4) Negs - ARRIMVH = Mé— = 650 HP
PREPARED BY O‘R‘HE"\\E APPROVED BY SUBMITTED BY _g‘DL .

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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PROJECT: 300 TT. DIA. HOMOLOGY TELESCOPE
suslEcT: GEAR TRAINS

SELECTED POWER UN'TY

0) ELEVATON @ 4 MOToRs ‘@ 20HP D 459 RPM
D) AZIMVTH : 6 M0ToRS @) S HP @ 850 RPM

4,2 GEAR TRAIN SIZING

4.l AZMUTH AXS TYPE OF DRIVE : FRUTON DRWE

N 850 A ‘
‘ TomaL REQb = oS = 48 1 000 ;1

' \73.2 %12 _ ,
| Toacre /whseL = 1 = 1.4 |

. 44,600
| GEAR Tead REGD = 1044 = 444 |

ASSUME 23 STAGE GCEAR BUX.

.‘ = i)‘ ' Y - ‘J—
\ —

\ 3. 3
\y - WIZW,T‘F = Y 2o - o)
\ 10,9 - :
\2 - .__z__ .65 1)
\ < 0.8 = 54 ]
! T
PREPARED BY O'R‘HENE APPROVED 8Y SUBMITTED BY §‘D‘L'

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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Grzan Banx, West Viravia 24844 conrmact wo. RAP=T9
TELEPHONE ARBOVALE 486-2011 PACSE or
oarg _\=14-6%
PROJECT: 300 FT. DA. HOMoLOGY TELESCOPE
susvecT: GEAR TRAING
QUTPUT STRGE
ASSUME MAx. TooTH STRESS To BE 50,000 PST,
Fr P
Bs F ¥
A -~
Mt vax 14 x 10 FT-18s Poceag = 32 W
6
19.0x 10 13) -
Fra = Tmaxle \1 81200 Lbs
Npw = 18 TEETH MIN,
| A = 398
\ = 10,8 |
= 3t ¥
DP?N 10,8 3.0 W
() (1.7¢) For N=1S
_E_ = .5-0‘000‘\’ 308 - \\98
F 200
% G Ly Vs P=¢
= 325 2.8% F =325
|
Nen. 8 s ‘ |9 ‘
Ngear a4 lo2 V= 75 = 10,777 :)
PREPARED BY O.R‘HENE APPROVED ®Y SUBMITTED BY SD\' :
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TELEPHONE ARBOVALE 466-301t pASE or
oare =14 =619
PROVECT: 09 FT. DIA. HOMOLOGY TELESCOPE
SUBJECT: GEAR TRPAINS
SECOND STAGE
14.0 \0
M&:a \
Mey = Taa om
30,000
= T4a 1008 = 12,300 NLBS
Use 30,000 PST Npx, TooT STRES
ASSUHE  Ppgeag = 10w
Fr, = s a5 1300 LBS
19,0
PDP’N = -_--b—; G 2.50 N
P = 20,000 x.340 = 1.85
F 1200
. i9.1 i
P \0 V= 2.5 = j_éi__!.
F 1.3
N 25 UVse P =10
NSEAQ H‘ F=15wW
12,300
Me, 49 x7.05 = 1630 1N 18§

sneranes v U R.HEINE

APPROVED 8Y

SUBMITTED BY _g‘ D‘ Lr‘
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oate =14 =69
PROJECT: 359 FT. DIA. HOMILOGY TELESCOPE
suBJECT: GQEAR TRAINS
FIRST STAGE
GHM - 30‘000 PST
Po eear = 6.0 N (AssurEn)
1630
Fr, = _bf— = 204 LBS
P = 20 P o= 3000ux.4u o 62
Foo= 2w F 204
N?m = G0 . b.2
Ngear = 324 =30 = 5.4
PDPN\ 3.0
Poepre = l6.2 VsE P = 20
F = .50
1630
Mt INPU” 'GQ‘YSA' = 306 \M'@S
MY Tiegug AVAILARIT
Mewax we. = SXSVS\OOO = 370 In i8S OK
50

I A HENE

APPROVED 8Y

SUBMITTED DY S‘D\-
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TELEPHONE ARBOVALE 456-9001 PAGE \q or ‘

oare =14 =69

PROVECT: 290 FT. DIA. HoMIL06Y TELESCOPE
SUBVECT: (CEAR TRAINS

GEAR BOX SUMMARY

I = 5,40 : |
iz = 7,65 |
| a = 10,78 ¢ )
| TRace[whem = 109, 40 \

| ol = Si4xT6sxloTx 0840 = 48,628

| Gearramy = 5.4 %7651 10.78 = 444,02 1)

GEAR No. PreH No.oF TEE™ Py F
| 20 60 3.0 .50
2 29 324 16,2 .59
3 {0 25 2.5 .50
a o 191 9.1 1.So
5 6 \ 8 3.0 325
6 (4 114 22.33 3.5

PREPARED BY O‘R : HE ‘\]E APPROVED BY

SUBMITTED BY S\DL .
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Gauan Banx, Wast Vimonaa 24044 CONTRACT NO. RBL"L
TELEPHONE ARBOVALE 434-2011 rase £104p 3
DATE 4\- lq' -6q

PROJECT: J9pg FT. DIA. HoOMOL06Y TTEIESCOPE
SUBJECT: GEARTRAINS

421 . STIFENERS OF AZIMUTH GEARTRAN :

) Tors1ONAL STIFFNESS OF DRIVE AXLE

M. DIA., d = 8.0 MW
leneT™H |, € = 28.0 w (& To wHesL centeR)
_ M £ _ Ces s,
K - _Uﬁ_ - Z_.I.E_g
e ”) £
% A
. Ta¢ 217 | 5.0
I? 32 \ KO‘ 28
.
T @) h.sx10 ¢ otes
KG = ()th\b = 330 x\0 %D
AT \q ' WHEEL RADWS
N
30 % 10 b
FOR b UNTS ¢

K = lbx .4 x® = 4.6 x10° "84

U]

6 2 \2 =
Ko = lauxin (\13.2) R 525 x10 | no ¥

\
¥ ﬁSE 4.9 xlOzTo AC(,T“iO.K |
(REE?% To  ANTENNA Ax:s) RENDIG T FRUES

PREPARED BY O~R‘HE’\IS

APPROVED 8Y SUSMITTED BY _SLDL
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TELEPHONE ARBOVALE 486-3011 ”ggﬂop
oare J=15-64

PROVECT: 390 FT. DIA. HonoLoe‘fﬁTELESCOPE
SUBJECT: GEARTRAING

2) STIFFNESS 0F OUTPUT STAGE

~ Fy I8.S . o Fr 185 ~ Fr 37
A +e_ i ° 7 Fe & FEPo
Fr Po ' < 2M¢t
Me = =5~ P Po
Me _ 2 Me3 74 Me
KT 7o T TFE® T FeGy
K, = MeFEE) _  Fe(m)' (us
° 14 Me 74 RK>
s( l?-
. 0% \0 (32.33 q INLAS
8
= |14 x |0 FT(&S/KAD
3) STIFFNESS 0F SECOND STAGE °
s xux ot (1)’
3 X ‘ g\
Ko, = T = 2.22x10" "%
| = l0.78 :)
2 o
Kg,_ REF, To OUTPUT AX)§ = Z.szloex QO.'IG) = 2.5 x10 m\es’m
Fr-18s
= 21.5 x \0% /RAD
PREPARED BY .QRH@E APPROVED BY SUSMITTED BY SDL
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TELEPHONE ARBOVALE 438.2011 PASE or \
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PROJECT: 390 FT. DIA, HOMOLOGY TELESCOPE
SUBJECT: (CEAR TRAINSG

4) STIFFNES OF FIRST STAGE
Soxsox\OL(WZ)z g
' ! INL8S
Ke‘ = 74 = 5.3 %0 ZRAD
L = 1078 %165 = &1.5:|
! : LTS
Ko, REF To ouTPuT axis = 5.3x10«(825) =36xl0 N,
B
= 300x\0 E?{M,.
5) STIFENESS OF (INPUT SHAFT :
AtuMe DIA . = lsw | € =50w
4 .
Kgo = 3L 0 - 37 xS = |14x\o \Mt%&/(m
| = 444 61 |
. 2 0 | %
Ko, Rer. T OVTPUT AX1s = Lldxl0 (444.62) = 225x0  Anp
£ Fr-ie
= 187 x\0 F”%b
PREPARED BY O'R‘HE\ME APPROVED BY SUBMITTED BY S«D-L~

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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REPORT NO._&:’&L
CONTRACT NO. M—

PAGE morj—-—
oare =15 -69

PROVECT: 30g FT, DIA. HOMoLOGY TELESCOPE

SUBJECT:  GEARTRAINS
6) (oMaiwED GEAR TRAN STIFFNESS
- | (Tou‘m S‘ﬂms&s)
K@ = L+ L o+ ONLY
COHBINE D
K63 9)_ KO\ KBO
o ®
K@cowe‘ = S R T U I T I
4 2\ 300 87
8
o ® _ o
= V8% + .047 +.003 *+,00F% 35
~ g Fr18s
Ko cora = .0 X1lo ~RaD
N A WELW DEILNED GEar g2)X THE GEAR THho™ DE-
FLE Ten) ACCONITL  Sor ABIT 25 2% 08 TH=E THTAL DE-
FleerT o .
T=rEFIR WE CAN  AKUME
b OFT8S
KGB = W25 x \‘OX\O% = 25 x 0 4AD
AND REF=RTw Ty Argmargis AXL
2 2 \\ SIS
K¢a = 25x10° x(033) - 2.0 X\ o
P
For |6 UN'T = 4.6 x 10 Ao
PREPARED BY O-KJ:JE‘\“; APPROVED 8Y SUBMITTED Y S\D\L\

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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GreEN Banx, WEsT VIRGINIA 24044 contmact no, RAP=TH
TELEPHONE ARBOVALE 486.2011 "“4_._[3-_0' !
oare 1=15-69

PROJECT: 300 FT. DIA. WFOMOLOGY TE\ESCOPE
suBvECT: GEARTRAINS

1) COMBINED STIFRNES OF TRUKK- GEARTRAN & AXE
6 ¥
Ko Touws = l2xl0 Ay s
6 2 -
= Paxlo ()R = 4.30 %19 800
_ 2 pngs/
Ko axigs = 4.30x\0 RAD
. FTL8s
Ke cepaTearty = 4.80x10 AN
2 FX
” lo lo
e = 4 4 4 = T o0
e FiYag Tay 66
~ - 2 FT-rey
Kon, ¥ 1.5 x10 AR
PREPARED BY O‘R.HE‘\E APPROVED BY SUBMITTED BY S.D.L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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GreeN Banx, WesT Vmamaa 24844 CONTRACT NO. M

TELEPHONE ARBOVALE «88.2011 ’A.tt‘io'-‘ﬂ_—_
DATE HS' 69

PROJECT: 300 FT. DIA. HOMOLOGY ELESCOPE
SUBJECT: GEARTRAINS

423 INERTIA OF AZIMUTH GEAR TRAIN

1) INPUT SHAFT INSRTA

e ) — b e 2 w2 —»
MR? W o2 L wr
LI = = = 3R = 9 Tz
2 WR?
I TEM w R R =
(Les)
\ 5.5 25 1,56 4-35 -+
z .00 .50 2.5 .12 -+
3 44 .50 .25 \0b -+
4 2.35 812 A .78 -
= 4.5
4.5
l—o - 386 = L0123 N-ua;-sscf
PREPARED BY O\R ‘HE}:\’E APPROVED 8Y SUBMITTED BY S\D- L ’

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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TELEPHONE ARBOVALE 486-8011

34944

REPORT uo.%
CONTRACT NO. p-7
A

PASE or
oare =15-69
PROJECT: 200 FT. DIA, HOMOLOBY TELESCOPE
SUBJECT! GEARTRAINS
23 INERTIA OF |gT. STAGE :
Po = le.zw , F = 85w | P= 20
0D = 6.3 W
loa3® T
W = 4 (.50).243 = 28.3 l8s
3
w_gl = 28,3 x(—”i@- - 940 g
PN
%40
I - 3% - 2.44 w-es-sgc’
' - 5\4‘ ; ‘
.44
IN?VT 2(5‘4.)1 = 084 NL&SSECI
3) INERTIA OF 2nd. STAGE
Po = W1 W , F=1ls5 N | P=l0
00 = 9.3 W
"
19,
W = \q_%)__n“.s x 263 = |20 8%
bR \
\Nz_.B = | q____'.:s- = 5550 ws W’
5550 _ 2
Leor = 3 (Saxlue) = . 009 ey SEC
PREPARED BY O‘R‘HENE APPROVED Y SUBMITTED BY S.D.L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION
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Poer Ormox Box 2
Gaaxn Banx, Wrer Vongoeia 24044

TELEPHONE ARBOVALE 486-2011

T
T -

PAGE ‘.'OP \

1-15-6%

OATE

PROJECT: 3090 FT., DIA. HOMOLOGY TELESCOPE

SUBJECT!? @AR-TRA\’JS

4) INERTIA OF 3rd. STAGE !

Pb - F =325 P=-o¢

op =

32.33 W,
32,617 W

(gz\ui T

% 32y x.2t3 = 175 LesS

,_ X
R . 1B (?'_6'3") = 103,000 Ww

£ £

WHEELS

W= Q25 (B8s EACH

Y. uso(w! -

5 333,000 tes m®

o

AXLE
2
¢ g*%\‘wx.%?) =
2

1270 x &) ”

> 0,000 LBs-W"

W 1270 (BS
wR*
P

03,000 + 333,000+ 10,000
3b6 -

2
W) L8$ SEC

T =

| =

I\6o

2
444 .61

160

I'IOJPUT = @.q.q‘u_)"

Lo

IN-L85-SEc

PREPARED BY OR HEINE

OPERATED BY ASSOCIATED UNIVERSITIES, INC., UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION

APPROVED 8Y

SUBMITTED BY

SDh.L.




Naronar. Ravio Astrovomy Osszrvarony

Poer Oymes Box 2 neront no. D108
Gruxn Banx, Wasr Vmmonaa 24044 conrmacr o, RAP=11
TELEPHONE ARBOVALE 466.9811 ,“.‘Q\_L”
oare =15 = 6%
PROJECT: 300 FT. DIA. HOMOLOGY TELESCOPE
SUBJECT: GEAR TRAINS
5) TOTAL INERTIA Q) \NPUT SHAFT :
Toper = 0123 +.084 +.000-.006 = I3 i-@sese
USE 425 IN-Les-sEd
6) LOCKED RUTOR RESONANCE OF GEARTRAIN :
| 2 & .
INERTIA B OUTRUT AXSE & 15 x@4462) = 2.47x10 N
6 \» 7
KG'Y*AX[E = .5 x\0 \AAD = 15,0x\0 N(%S/RM
LA K L V 5,000 1
b |\ T T al e T l/ 63
PREPARED BY Q,g .Hg\ﬂg APPROVED OY SUBMITTED BY ib\ L.

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION




Nationar Rapio Asteorvony OnszrvaTomy TR

Poer Orrics Box 2 REPORT NO.
Gazan Banx, Wast Vmanaa 24044 CONTRACT NO. P-7
TELEPHONE ARBOVALE ¢86-3911 ”.'m”___
oare =15 =69
PROJECT: 209 FT. DIA . HOMOLOGY TELESCOPE
SUBJECT! QEAR TRAINS
4.3 ELEVATION AXIS :
{
PITCH RADIWS OF ELEVATION GEAR . %2 = W04 1N
PITcH DIA . OF PINION = 13,60

. 48,600
lcearTRAN RESD = (048

USE 4 - UNITS MOD\F\EONWESTE&NGEAR“ * RTX-100"
(WPUT STAGE MODIAED To GET | = 300:1),

K = 26.5x\0 %00, | WEIeHT = 12,000 L8S

2
I‘NM | ES - 4‘0 N L8 SEC

\ 17 2e.sx0t) _ 1] 318
Fn =W ‘-}_S TN GoxBe) T oaw| 3.6
F. T 1.5 cps (o)
PREPARED BY Q\R 'HE‘N‘Q APPROVED BY SUBMITTED BY S\D- L N

OPERATED BY ASSOCIATED UNIVERSITIES, INC,, UNDER CONTRACT WITH THE NATIONAL SCIENCE FOUNDATION



