B A K K 3

WL A R AR B R
—LN—F = A



/ R HERERDNFE S

Q ® B

;ﬁﬁﬁ%%%%T.%ﬂﬂ%ﬁi%&?~4kﬁiﬁﬂm%ﬁwﬁ
ﬂaﬂ¢#bm—ﬁﬁ%ﬁ%%*Khﬁhmdéﬁﬁﬁ%ﬁi%éﬂi?
%i%%zlﬂﬁéﬁﬁ%ﬁ%i%%ﬂTi&oﬁé&%ﬁ &R
S RRES EH, KRS R LR DE RS 1070 FEM R b0
Bl LR AR R GRA—A 16 6K AR B
BWREHERT A SO RELIFER SRR R ET
504 BT R N X0 AR G WRKIBTANXHF
ARG, BHEERMBREEF.



B x
—. At E R BN R S 0

—. MOD—0A 20 0K VWRHHFWMETER 20

=, B iR B R L ENfE P R AN



5) ¥
B
AEFWE MR ZBEE—AP AR LRE, DM RANEFE
W4T X R 5 R TR % W R E M. ERE TN LW T LR X
SHEE T AR R AN, REREFEARELWEE. £%
B8, J AL 0 AR o A R R B BRI LU B8 8E R R B
HEBRA, XBRANAEZHE (Sandia) A5 EN—BR.

ST H KA s e R B0 Ay B FEAR L

37 B4 RAL Bt Bk A 4 F RS 798 AL T R 1, 2 EWE,
EXHT, BNRET=Z6RAHN: 2%, 5XKf1 7 RENB, 2 7 X
BAELRA A B AR, THRBREE R S5 TR EET HH.

M1 T RI BRI, BINEFRREFRFE:

/. RMEREHF W, FEAGRERMW B R A
(EHEHC, 5), |

2 RETAEE AR MR R LR LR
TR A A (S ER G, T )

&R, FEw EEE%;?EE,QM%ERE, 5 MR AE X B
ﬁi%%,ﬁﬂﬁﬁ%%ﬂﬁﬁwﬁ{ﬂ%ﬁﬂ%ﬁ&mmo~45*
<o~:50%)%ﬁﬁzﬁma%xﬁ,oﬁw%RMA$w,aﬁ-'

- PP S S AN 2 S T 7 A2y
-j Y / #f (“ jl o IS’? " o l/“.~L‘:‘,~ ;/\/i\ L/’: i /C_'g:—(;/r' '_("\To Ez'!;(:l.:‘:%



Bl, 7oA PRI PR 0950 4 56 0 RS 7 i . B k7 de 3t
TP R R R LT .
F 30 KA 318 W R AT 7 Lo B HT
ERW—PMRBURRASN, EXHELHHESELT SR, W@
HHH, BREFWER, wF, RFRES WA, EZHIINLRE
WIENSE, MBI MR BAR Y, AT R BB E R A, X
BRERE:
IWRABEE R BHEE AR
2 HERAERGKE
2% BB KA BT R OAT f g 3 E A AT F 4L

4 ATRHRRHTEHRE S E K HHH

S BE LR R R BT A FLRE T LR 4B A 0 % LR
R A BRI, EXREAT. RES HEGRP LR LR
RE T LB EIR R W — AN, AN R, BRI
DAY H o3z B 5 a0 BAFE HERSE, X8 % R 65 SN E
Fortranif® fsrbi Aol BETHA, BE, W —AAREHEMN
E47, WA —AA B 4B S BN 53 S R, 1 T A
YLK RN BAE R, WA Ak %5 A Bins gl R
i dE (SMER 6. 7, BinsEeMBABESERETH),
B, HERBRTE o H—pRUE, HERREEEERETE,

BT, 0,3 RA sk it —F AL RS AT 8,

’040



Aot A AR REWHA R R WRAAT MG, EAFRELKE
Ak, RA1RTRE TR R, vhH B WA E R SRS
5 v o b B9X Re

AMAATE B AR O ARA R AT G w, AR S,
BURAENERE —R Lk, BHRRERRTRERTENGY, $TRE
XA, FRERREEH X NS, Rl Tum KT

/o AETFHEGRBRRET K, hAGAXRRRES, TKiE
B A BT L I E HR TR o T B B B Xt THE 7
GHRHEE ARRARN, XE X nEERRR WIOEY WA A,

2 BRESHBA—HEHE(A/D ) RIBHWREREET. K
REANRTWRE, EREARERALMERBEH AR E K
Wl E, A/DBHRBEBARPHUAN WELREREBREERAE
ble YHAHMENEROBOREN, N ERHH A/ DESENY
Ak, WiREEHREEN, T—RERE XS0 EZA NS
A HBRE(I/0), 2H, —RFGEBERE, RibIHEAR
M HFHLRGE R, HARTE, BFRABRETHBRA /DS
¥, FUDRNEGHm—AFroE KB, TEEERLSEF LA

KHe

3 NTRREBBHEFFERERENAGEE, LI FRLA
AT R TV S R HARR, SRR ET T XRS5 R
INATER 8 149 b2 4 T 8040 81 8 7,



4 WEMRGTWE E—FAF, EFHEE ( Albuguerque, #
B RN FHH—AWKT, Sendia LBERLUME—BEE ) —FH BF
RGPS WA E b, X RBEAS LR A FRE, EATRIARA R
KB, W% KENFARRRRGEOERAR, YK EFME, LFRRT
B b B, - | -
WA E Bk S 50H B2 R s FAMR L R EERELT, AT
B4 Tothle AT R REGALE TREHK LGB, 148
BE. BBEFRMBEL . XBEE%, HEREFESHY, ¥k
FWEJE SR EWY K, AT Rl de o EPMIAB I 4 /D B UL 408 &
AFEMBRGE AN, BREKA/DEFEEAMORL T—AMEADFL 40

M E X H Ak RE B A R BRFHRBR M. BE, ABT
MUAERFFTTEIHRFAXLRG R, B ETeTHENEE
ITFH (ITY) BRHR BRFATITEHIRE M
W ¥ |
WRAEERTHT 1976 F£9~1 1 A, HEFL4T19077

&1 AT BANEEEEF, A1 5K HAN R S, 1077
Goa~sSARRT 17 KIHRHL. 3 AB—KRBRH, 197843
A 2 KRARNES,

B = GAEL BB R G T FE Y RA— A AREER, BARK
BT R F A kT, TSN KRR ER, ¥ 1 8 M
Ho WEE RO 2 KEE, B RNERBAEEFEERE, 2 1 AR
B A ek b = S s T 51 BB R A

ol e



RENXALLG LSS TEM U FortronEs Y Ea 83k, —i
Pk, BARRELTHECH LORF, REESAEPACRN I
R, HARBE G RERR L LT T O, BT HEHEF
SR EOHR kA, WAL LB LYY RER. XA TRA
TSR % A I AR 2 BIR M T AL R 4 94 R

B, EHREXREY 6% KT WREE —A LR M. B
ISR B3 B2 S A3 e 54 0 B I A T
Moty 41k 1 3B MO 3K .

¥EhEPERNZAZWEETHRE 1 T, WARLER 8 PR A
( CPU ), Bi—& HP21 SBRARIHMN, i6MFK, #EHFHS
32767%, FelEHRPRE AN AR,

EWTHRESRFRAEIRH DL REREZRNKERLY, €
BRIATHYLHREMFEGNER (SEHR8, 9). HEHYML
RENARIRYE, NLMEHSREE RS BFGRYRBRENRITT
&%ﬁﬁﬂ#?l&%%ﬁ%ﬁﬁ%m.

(40
v



ABFERE

! z
Pk EEE || HP2) gk 9
| oex L [ETeosmazs
HP 2300 A/D : 32K WFF 2 ' 72X10° ¥
i as | BEEEE | ommuh
23 3% 22 . 7 5Fib : BIFBATH ' HP#797 OE
sz 125 | | BURK {
_______ - — - - =
. ! AN/ BTG
PCM A Efaf | @z orR g5 | TEKTRONIX
"R | 3RS : TEXTRONIX | | BN ‘
(GULTONT W |' [mpaogp |i| 4 01 4 #7% | ¥% |
AL 2 ) : 32 B o jE| & : ,
(EMR ppa g |1 [FEOBDA_B &
6 5 5% [ ||
|
EE#HFE: 5 0% |, : HP £
SHEs1 0 fiL . | P AL
| I
¥ RAL 4 Gl

™ MR — AT S

B, EP21 HENE G T H#
HBHTFHOMALKEWE A, 1 TEEM, RHEHLT CPU R
J” 7 CPU EHRA LI u Wi A
/. HP2313A/D 438 LBHERY
2 HP SERRFEEM

3 HP7985 T2 kEttimiiR4



4 EPT970 9 RRMHEHERE L

s HP @sgukh

8. HP 44 A

7. HP KR FEHl

PR R A ET 6 Rirk R R ERNBEE, LTS, 4, 6
7RG CPUA %, R4 HRIE HP RBAABF A TR 1, 2
16 EMRAKE HERES, WERIGES F4£, HEREZREH,
WMERNESFEMEAFER AR, HRLEPRLH WL, EBHW.
#, REANMBARBEEE W CPUSEHETRE L5 et
o AHE—REBHEEUE, WRERTHE, wBEHE R BT
MRtk Tektrik ) (R FRLORHE 55 N34 EH N AL,
FAEMT EIEHRAFNA LM, MWERERAE 52 RExFEE,

THHHERERTEER in#.é@&*%‘l&.

o 414 ( PCM ) LR, LR $HfgED

POM ARG BAES R — AR T WA RN SRR B,
KT, B2 RRAEE FERERE, LR, LEEY
GABR B SREB R, FHEEREREY—F AR LR
KRR 5 Fog A5 PV B 35 0B LR 5 5 BT CRC B
45 9 © BT AT FHE I W PRI, AR R AR RO A
B RTINS T, AR B R o TR A
PCMBALMAEAETF LR FF (RINAERARe 6B ) EG 82—t

v e



W F S iR, X W HTIR fA KM R TR BT R ARy
ik, B RMBAE RE N T .

T — . vt . s oyt o o o o o ——

3 ‘%%: . o - | i ‘—
L5V || 4% s IVD EdTCh: N B =

' |

‘ |

|

P L }I |
120_“%’ 434 > é‘v’;ﬁa‘e‘rﬂ !
50 % o |

B il S . SR

RA 212" x5" 45"
P >
Y% sk

B2 PCMmEAGRE

W2 PCM4EBREHE
PCM A B T SW MBI REF R, CERIIAFES
ﬁ%@*&%ﬁ%?MQEﬁM%%%F,@ﬁm7ﬁ§5654?%$
B3 oM (WY F ), REFHREBEER W, AT ¢/fj'i\l‘5]
Fl, 23304 POM AR A IIA tig P o R ad sk Emv' /f ExE W

o 3o



SEH I IR R R . AR/ B R I S LR B POM R 4
AESETEHRA, b THHEIR B, & HEFF A PR
WHERS, FNthET RESWEES, FIF YT PCMAERZLKS K.
K6 SAKBFFF (FEERIMASF) B elERTd, H7H
Taking. wllnEh 1 6~4 6 M HEF, THYT . e P
(3% Se s Bro



TABL." [

PCM Encoder System

PCM 48w st

S - SYNC DATA WORDS  1@h#I6 5T
Two Sync Word: (S# énd S2) Per Frame ﬁmﬁ@(S.i“Sz)/ﬁm
LSB g,

MSB g st
S1- 1¢:0¢110101
S2- 0106101110

A - A¥ OG DATA WORDS F¥34K3B %

'teen Analog Words., Hi-Level Differential Bipolar ISR IRR T AT, £ ;5@
+5.115V Full Scale @ 10.0 MV/Bit . -

Accuracy: *0.,2% % 1/2 LSB

WrMY +15.22 MV or +2 1/2 LSB

B - ANALOG DATA WORDS

Mat o i, we ukde
Eighteen Analog Words., Low-Level Differential Bipolar w/o Filter -
+20.46 MV Full Scale @ 40.0 MV/Bit 220-46MV ¥ £ 10.0Mv/z et
Accuracy: #*2.2% *1/2 LSB Max %1.5% @ 25°C
+0,470 MV or 12 LSB

C - ANALGG DATA WORDS
LIAEIR Y Afso
Thirty-two Analog Words, Low-Level Differential Bipolar With Filter
+20,46 MV Full Scale @ 40.0 MV/RBit
Accuracy: *2.2%*1/2 LSB %1.5% @€ 25°C
+0,470 MV or *12 LSB
Filter: 3 db @ 25 Hz Max 6 dB Per Octave Rolloff

Hm FRFOT

EXCITATION VOLTAGE
R

Sixty Channels @ 10 Volts £5 MV into a 350-Ohm Bridge
OB KU, 10V ETMV AN 3500 My
T Sedotzin

Bit Rate: 33.5 kHz 1%

Word Rate: 3.35 kHz *1% (10 Bits Per Word)
Frame Rate: 50 Hz *1% (67 Words Per Frame)
Temperatuse Range: -20°C to +60°C

FRAME STRUCTURE

ITL DIGITAL OUTPUTS
F-o R 2 278800

Akl
1. Biphase L, MSB First Out Differential Line Driver 7830

2. Frame Rate Strobe, One TTL Load Drive 3R #di® - MTTLAF S
3. Bit Rate Clock, One TTL Load Drive g #&upy . fTTL'ﬁﬁ{M

ADC OUTPUT CODES ARb¥esisinsg

+5,115=1111111111
+5,1056=1111111110
+0.0056=1000000000
-0,005=0111112%111
-5,106=00000000 0 :
-5,115=0000000G60600O0
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ENCODER POWER CONNECTOR J1

TABRL.L J

PIN gy

Db W N e

FUNCTION 8,

+28V
+28V

Casc Gnd. #esi.

-28V Return
-28V Return

nnt)

o AR

REGULATED OU'L PLT POWER CONNECTOR J8

PIN

ENCODER OUTPUT CONNECTOR J2
B S0t oy 2

PIy

[o=JEN B> BN ST I\ I o)

NOTE: Output taken between Pins 1 end 7

FUNCTION

Output "AND"
Output "NAND"

" g

Frame Rate® g % X %&

Bit Rate*

Gnd, 20
NR2-L:

“Test points only B IR TG

WEN ExIap

w Channel Channel Connector

No.

31

Tope A Chns = 5,115V F
Tywe B Chns * 20,46 MV *

Rk F

Qs WD e

I~7 F TR

FUNCTION

Analog Input Channels AR#HR M BN

2Rk

Type* =and Pins Function

Al J3-62,61 Unassigned

A2 J3-10, 9 Unassigned m
A3 J3-36,35 Unassigned

A4 J3-60, 58 Unassigned

A5 J3-56, 55 Unassigned

B1 J4-62,81 Unassigned

B2 J4-10,9 Unassigned

B3 J4-36, 35 Unassigned

B4 J4-60, 59 Unassigned

B5 J4-56, 55 Unassigned

B6 J4-4,3 Unassigned

B7 J4-6,5 Unassigned

138 J4-30,29 Unassigned

B9 J4-38,37 Unassigned

Bi0 J4-14,13 Unassigned

C1 J5-62,61 Strain Gage 104
c2 J5-10,9  Strain Gage 105
3 J5-36,35 Strain Gage 101
c4 J5-60, 59 Strain Gage 102 -
C3 J5-56, 55 Strain Gage 103
(o} J5-4,3 Strain Gage 108
Cc7 J5-6,5 Strain Gage 107
Cc8 J5-30,29 Strain Gage 102
Cc9 J5-38, 37 Strain Gage 109
10 "5-14,13 Strain Gage 110
11 .3-12,11 Strain Gage 111
c1z #5-64,63 Strain Gage 112
C13 J5-34,33 Strain Gage 113
Ci4 J5-58, 57 Strain Gage 114
C15 J5-8,17 Unassigned

Ci6 J5-32,31 Unassigned

A6 J3-4,3 Flex. Displ. Gage
AT J3-6,5 17T M-W,V,

whiscale

Channel Channel Connector

No.

Jlecale wio0 filters LM‘“

Type*

A8

A9

AlQ
B11
Bl12
B13
Fila
Cc17
ci8
Cis
c20
c21
Cc22
cz3
C24
C25
c26
c27
Cc28
c29
Cc30
C31
Cc32
All
Al2
Al3
Al4
Al5
B15
B16
B17
B18

and Pins

J3-30, 29
J3-38,37
J3-14,13
J4-12, 11
J4-64,63
J4-34,33
J4-58, 57
J5-46, 45
J5-22,21
J5-20,19
J5-72,71
J5-42, 41
J5-66,65
J5-16,15
J5-40, 39
J5-24, 25
J5-48, 47
J5-50, 49
J5-74,173
J5-18,17
J5-70,69
J5-68,67
J5-44, 43
J3-12,11
J3-64,65
J3-34, 33
J2-58, 57
J3-8,7

J4-8,7

J4-32,31
J4-46, 45
J4-22,21

Tybe « Chas £ 20,46 M4 » ullscaie w/25HZ Low “ass filter :ﬁzshum-‘iﬁ"‘ R

+28V
+28V
Case Gnd.
~28V
~28V

Function

17 M-W.D.
Torque-Main Shft., 38 5458
Torque-Xotor Shfi.
Strain Gage 104 \,
Strain Gage 105 3‘2&
Strain Gage 1i3
Strain Gage 114
Strain Gage 115
Strain Gage 116
Strain Gage 117
Strain Gage 303
Strain Gage 304
Strain Gage 301
Strain Gage 302
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
nassigned
Unassigned
Unassigned



TABLE I (cont)

T "\' Excitation Voltage Channels
(67 »x10V=Shunt Regulated Channels)

{Grouped in Units of 12) mm

(1M =)
J6-Connector ﬂ*W J7-Connector J7~Connector
Pwr Supply | Conn, A0S Pwr Supply Conn. Pins Pwr Supply Conn, Pins
Channel No. e ¥ Channel No. +, - Channel No, b, =
49 28, 29 25 2, '3 1 54, 55
50 } 30, 31 26 4,5 2 56, 57
51 32, 33 27 6, 7 3 58, 59
- 34, 35 28 8, 9 4 60, 61
33 36, 317 29 10, 11 5 82, 63
! 54 38, 39 30 12; 13 6 64, 65
55 40, 41 31 14, 15 T 66, 67
56 42, 43 32 16, 17 8 68, 69
57 44, 45 33 18, 19 <] 70, 71
58 46, 47 34 20, 21 10 72, 73
59 48, 49 35 22, 23 11 74, 75
60 50, 51 36 24, 25 } 12 76, 7
2’;{ géf 53, 52 02’;’_2? 27, 26 0’1"_ ‘l)gl 79, 80
37 54, 55 13 28, 29
38 56, 57 14 30, 31
39 38, 59 15 32, 33
40 60, 61 16 34, 35
41 62, 63 17 36, 37
42 64, 65 18 38, 39
43 66, 67 19 40, 41
44 68, 69 ° 20 42, 43
45 70, T1 21 44, 45
46 72, 73 22 46, 47
47 74, 75 23 48, 49
48 76, 77 24 50, 51
On/Off On/Off
37-48 79, 78 13-24 <3y ok

Another subtle feature of the frame-oriented data sequencing that is useful from a software
point of view, is the time segregation effect of framing, At the 50-Hz frame rate, we can consider
all the data in one frame as being at the same time point, It is often important to investigate the
time relationship between parameters, Very simple software approaches can be used to plot data
which is already time-segregated because of tlie framing action of the PCM cncoder. For this
rcason, high-level analog signals representing wind velocity, wind direction, and torque outputs
are passed from the ground through the slip-ring assembly to the PCM-encoder.

Strain gages positioned on the blades are designated by a three-digit number, 10 the most
significant digit indicating the blade and the lesser digits the gage. Onc additional feature of this

PCM encoder unit is the provision for strain-gagc excitalic « voltage. From the initial planning
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