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300-FOOT INDUCTOSYN READOUT SYSTEM

Dwayne R. Schiebel

1. Introduction

This report describes the electronics necessary to derive a binary
number using the inductosyn readout system, present this data to the
H316 computer, and provide a coarse readout independent of the com-
puter.

2. Programming

OCP 550 This is a system reset; output this command at initializa-
tion and periodically while the program is running. The
program should wait 300 ms after this command is executed,
before trying to read the inductosyn.

OCP 450 This command holds the inductosyn reading for 2 ms while
the computer inputs the data.

INA 1450 Execute this command to input the inductosyn data. Two
data words are required as shown below.

Bit .. 1 2 3 4 |5 6 7 8 9 10 /11 12 13| 14 15 16

Word 1 O 23 22 21020 o 0 0 0 0 0 0 0 0 0o o0
word 2 219 218 217 218 215 214 213 212 211 210 29 28 27 26 25 2“

This count is 0 to 37777778 for 360° rotation.

3. Inductosyn

"Inductosyn" is a registered trademark of Inductosyn Corporation for
"electrical measurement apparatus". The inductosyn was developed by
Mr. C. L. Farrand, Sr., President of Farrand Controls, Inc.

Inductosyn's were first used at NRAO on the 140-ft telescope. Later we
used inductosyns on the 45-ft telescope. Impressed by their reliability
it was decided to buy an inductosyn for the 300-ft to replace the present
optical encoders.

The inductosyn at the 300-ft is different in that the only parts of the
inductosyn that we purchased from Farrand were the rotor and stator.
The rest of the housing was designed and built by NRAO.

An inductosyn consists of two parts: inductosyn for a fine readout and
a resolver for a coarse readout. The fine and coarse reading is com-
bined in the electronics.



4. Resolver to Digital Conversion

Three cards of logic are necessary to derive a coarse and fine binary
number using the inductosyn and associated resolver. These three
cards were designed by Ron Weimer and are identical to the ones used
on the 45-ft telescope. Two of these cards are the same except for
some jumper plugs. These plugs should remain with the card slot.
These two cards will be referred to as digital cards.

The two digital cards are located in slots 8 and 10. Slot 10 con-
tains the card used by the inductosyn and the other card is used by
the resolver. The two jumper plugs select frequency of operation and
phasing. The phasing should be adjusted so that with the inductosyn
or resolver in "open loop" the error signal should be in phase with
the reference. Four test points are provided on the analog card for
this adjustment. This adjustment should only be necessary when chang-
ing inductosyns.

The other card in this group is referred to as the analog card and is
located in slot 9. Both resolver and inductosyn use this card.

The operation of the resolver to digital conversion is quite compli-
cated and I will not attempt to explain it in this report. A brief
explanation can be found in EDIR #149, page 8.

5. 300-ft Inductosyn Card

This card (built on a Shalloway card) combines the coarse and fine
binary numbers from the resolver to digital converters to form a
20-bit binary number. This number can be indexed for the proper
position, then fed to the computer. This card also contains the logic
to generate a coarse local readout independent of the computer.

The logic that combines the coarse and fine counts involves the use

of adders located in chip locations 11F, 11E, 10E, 9B and 9A. The dip
switch in 11C positions 6, 7, and 8 are used to adjust the "crossover"
between the coarse and fine count. This adjustment is made by setting
the display select switch to separate. The dip switches should be ad-
justed such that the two middle digits in the display have a difference
of four.

Indexing is accomplished by the adders in chip locations 10A, 10B, 10C,
10D and 11D, the dip switches in chip locations 11A, 11B and switches
1, 2, 3, and 4 in 11C are opened or closed to obtain the proper posi-
tion readout as displayed by the computer.

The logic on pages 2 and 3 of the "300-ft inductosyn card" is used for
the readout on the front panel. This logic enables the selection of
three possible displays. The three displays that can be selected are
separate, combined and indexed. Separate is a display of coarse and
fine independent of each other. Combined is a display of fine and
coarse added together. Indexed is a display of the combined number
with an index number added to it.



300-ft Inductosyn Card (continued):

Pages 4 and 5 contain the logic necessary to convert the indexed number
to degrees and tenths of degrees in BCD. The logic function on page 4
is to generate two clocks. The binary clock is generated by dividing a
2 MHz clock by 22530, and the BCD clock is generated by dividing by 2567 .
These two clocks perform the binary to degree conversion by counting
down the binary number while a BCD counter is incrementing. This count-
ing process continues until the binary counter reaches zero. These
counters and a latch for the BCD number are located on page 5. Some
short time after the binary counter goes to zero a new number will be
loaded in the binary counter, and the process starts over. Conversion
time depends on the magnitudes of the binary number.

When this system was originally designed it was planned to have two
systems, such as we had with the encoders. After installation of the
first system it was decided that only one system with a spare inducto-
syn was all that was necessary. This card therefore has some unneces-

This card contains four single-pole double-throw switches whose func-
tion was to switch between two inductosyn systems; this function is

The logic that is necessary are the markers. A latch was provided for
the markers to help reduce the chatter of the dip relays when the posi-
tion is on a transition point. Two markers are available -- one every
even tenth of degree and one every ten degrees.

5.

6. Console Display Switch
sary logic.
now not necessary.

7. Balancing the Inductosyn

For optimum performance the drive to the inductosyn and resolver wind-
ings must be balanced.

The balancing of the resolver is more straightforward so I will attempt
to explain it first. The telescope will have to be moved 45° to bal-
ance the resolver, so this should be kept in mind when positioning the
telescope as the following describes. First the display select switch
must be set to separate. The four digits to the left of the display
are the coarse numbers. Position the telescope such that you are on

a transition edge of one of the following in the coarse display:

3777-0000 777-1000 1777-2000 2777-3000

When one of these points has been reached, record the fine reading

(4 digits to the right). The telescope must now be moved 32 cycles
of fine (go through the fine number that was recorded 32 times).

Stop on the same fine number the 320d time. The coarse number should
be 400 octal counts from the transition edge selected above. For



example, if the point chosen was 3777-0000 after 32 cycles of fine,
it could be reading 377-400 or 3377-3400, depending on which direc-
tion the telescope was moved. The resolver adjustment should be
adjusted for this number.

The coarse balance of the inductosyn (fine readout system) should be
performed when changing inductosyn packages. The fine balance should
be checked when changing inductosyn packages or the fine digital card
(J10). The fine balance procedure should be attempted on a fairly
calm day since wind can affect this procedure.

The coarse balance of the inductosyn requires the use of a digital ohm
meter. This meter should be used to read resistance between pins in
slot 10 (card removed) as shown below:

J10-3 to J10-4 Fixed resistance.

J10-5 to J10-6 Adjust resistance equal to the
resistance measured from J10-3
to J10-4,

The fine balance of the inductosyn (fine readout) will require the use
of a chart recorder with the capability to "buck off" 10 V DC. The
chart recorder should be connected to the output of the variable speed
drive D/A converter. The telescope will have to be doing wobbles at a
high rate (we used 130 min/min). The gain of the chart recorder should
be such that the AC error component can be displayed. The chart record-
ing should be examined for a periodicity to fit the formula:

42
wobble rate (min/min)

time between peaks in min.

If this period is evident, the balance will have to be adjusted slightly.
Observe the chart record carefully for changes of phase, using the di-
rection change edge as a reference point. If this periodicity is still
evident, but the phase has changed, the balance point was passed. This
adjustment will probably require making a slight adjustment, then ob-
serving several wobble cycles. When it is balanced, the AC error com-
ponent will still be evident but it will not have a periodicity. This
error is affected by wind and telescope balance.

8. Credits
Credit should be given to the following people:
Ron Weimer for the design of the resolver to digital converter

cards and the balancing procedure.

Engineering for the design of all the hardware for the inducto-
syn housing and mounting the inductosyn to the
telescope.

Machine Shop for all the precision machine work necessary for
the inductosyn.

Jerry Turner for wiring the digital chassis for this project.



‘H "0" ADVANCES ERROR OF REF
8

.47 4
¥ a__|s A
osc
8281
‘_7 XTAL
KK
74304
6 6 8281
cC C2 gl 2 REF/4 cpN cup
1000pF 4y lo [3_Jnt Y4 YS

AR

3

2 | 3

5 [c7esi2 Ll 7asii2 GM-;- "
[ +v

L 6
15 15 ——E

7
N —{]

"IV v
‘rlo Jio 3
0" "
cLek =y ol ) . e

3], 74512 74s12 r—El

8M —1C 131e 2

11 10 12
Fr R 12} J 6
' ] ‘

74804 Jia +V o ——17 : I
RESET |3|:: )lz | 1 E’

RS 2

&

+V +v E—J CARRY
la Lo sM 1374811 2 S jras11

o

vCO IN EY pame 19 a 6
s241 +v=y ) 9 Q Y UPMD—-
):Dq 1|, 7asuz JE T L2} 3]
REF/4 ‘z_x X E s L
e I's Tia 2] 74811 _:. 3 .
+v _ﬂ
oL IIO v 7402 U_P.>& Y 8 m
12 2 2 I " 7400 .8
|:|—o Q 4
BB )
7474 8281 74504 AA Y HH cls
e wmle s
am > 8lom a2 o7 )8 ‘
8281 8281 8281
c-n-o—Le, M of2—Edc, N 2Bl L o2 74504 8281
PHASE WITH - ! 28 N a2
I 066  RES. It 13 I h3
+v  RsC +v  RsC
053 s s
8281 8281 8281 U
124 6 2 6], 12 s} ols
c-7—c U 2 V ' T 74504 8281 13,5
14 PIN PROGRAMMASLE 3 a8 2.11,13
RE IR E g 2l v q NTNE}
PLUGS +V Ree v EEe B
COURSE — SLOT 8 POSITION READOUT, RESOLVER TO DIGITAL CONVERVTER

FINE —m SLOT 10 DIGITAL COUNTER/DRIVER CIRCUITS



P\O W°
e N A TP
o 2L NEER 10K o, +15 IOKY £ B L
e b + 7
é T N8| K [23s+1s A
s > G W +
e 3 o 2 Selo] s
DOT 36 ; 4 3 7‘4/ TP
:10K FINE— LPM6000 IN276 _
10K ! 10K 10K -15 5 pe200} 1
5K FF REF
2 —
-
ISME 1.24 M |'013 6
—15 ~AW WA +15 %15
10k [ 3 20k |,an  }1®
A —AM— ° AN N7
2 6 1K
f 3|,V Uyp OUT
l 4 +5 +5
" 20K -15 IN4733 10K
LPM 3000 150K SIK % 00184 F [~
M 10K
X-20=+15 20k |, +15 2
Y-21=—18 P -AA7 s 10K 4
3 WA -
B-2 = +5 11 | inoia 1
A-1,Z-22 =GND —-1s 1ooks Tor | *
10K 1000
RESISTORS* 1%, ¥:5% ANAr
10K | » +15 2N3904
OP AMPS = 741 ¥ + N ¢
5K HH ‘
3
‘—'\M——{ = 4 1IN914
—18 FINE
It .0
L ™ TP
- AN Y
9 s
DV BLU Y o3 N N 0K
> 2 &G '95 IZN‘+\‘5 b= A
BN G i ; 3]_ w 6l 4 _- 15
DOT-36 4 - 1a TP
10K : 10k COARSE ~ LPM 15000 IN2T76 10K -15 _15 D6200} ! REE
5K CcC
e
N E |6
15M ¥ 1.24M
—l5 'A'A's VWA +15 -15
+15
10K 13 20K ;
A L 3 AN \
2 R 6] X Uy, OUT
? 31+ 4 D +5
l 20k -i5 ! IN4733 *° A
I K ¥
COURSE—LPM6000 150K S +0018uF [
‘.‘.‘I]s 10K |3 ]‘;5 175 14
- s 20K 4+
X-20=+15 e—l.2 \1{6 10K +5 4 |Cow? o i, o
Y-21=-15 20k 3| X AN | 2l o 12) Jocke
B-2 = +5 ;—-w\.——f/lf IN914 1 2 s 3_@
A-1,2-22 =GND -1 1ooke Toi L ¥
' ow 1000 3 vco
RESISTORS= 1%, ¥=5% AV 51K¥ +V ouT
10K | 2 +15 2N3904 —AAA-
—AAA 7
OP AMPS = 741 + 6 :‘r
5k 3| DD
r‘V\N—-‘ - 4 1N9I4
-15 COURSE

POSITION READOUT, RESOLVER TO DIGITAL COMPUTER
ANALOG CIRCUITS/ SYNC.DET./ ERROR AMP./VCO

SLOT 9



+5

3M

3M

.ol

+H

79157

SElzo=A
A~EAST IND
24157 rseiAY
D./IA 5> ‘: R IA4 4 > 21 ./
D./8 7> I8
D-2A 9> S ba 2y |2 >23 R
D.28 > e |28
D~“llﬂ 13> I/;’ 34 3ayyp2 »25 -4
D.YB 76> 38
D.8A /17> " 94 77 7 ;2’ -8
e ENg !5_‘,, 740¢C
@ 5 93 WEST LED
74/57 5 <
D /: 3> 2a n|4 -y !
D) y 3B
33>
D2A 3¢ i:n 27 »S)
DaB 37 2B
DYA  39s ’/: 3:;» 3y|/2 y53 ¥
D¥B 4) > B
D8A vy yy| 2 »55 8
D8B §ss /%148 /D
1lsen
Ens ,__15 m
74187
DIOA &7, e 17 ki 375 /0
DIoB  s9» 3lip
DaoA  ¢;> S1am aylz »77 20
D208 (3, ¢las
DYoA  ¢ss LAY 32 579 Yo
DHoB (7> 3|38
D8OA  ¢9>— 144 e >8] 80
DBOEB 7> olys 4 45— > 82
iRY;
Rl SeL ;//s_/f_..{mmgé .0°MARK
SELECT g3 R 84
74157 > 87 SIGN
Hoer 1y |4 24175
SIeN A 85»—2/A Y
7 2
SIGN B g Y e 5n 740c
7>—= 3y|2 Slps 4
MARK TR 88)-5"25 2Fp2l A
MagkTB  go»t]2B 3F !
MARK 08 95514134 2F)Y . B
MBKK OB gyy I3 e o 3 o 78
Ra_Myp [ MRRIADS O°MARK
10l yp gy R3 &D
" P Eve 1P ‘l 790c 2 580
9
L {77y 2 27 )8 »>9/ EAST LED
> — — +5
I oss - ki R89Y B i [Fs
o 8L +s -1~k A R I3 _as
q4E TS , *
2 o /B 3E
) _I'
L L DIDDES = /IN9/Y
s
—|1 555| F— yr
—] .
E 'S 2 DETAIL 300" INDUCTOSYNV
- CONSOLE DISPLAY SWITCH
s :: 5 PRGE | OoF/

sLoT //



w
W e &
T EmoA~ T &I ~Ne YT md -
KA \OJ a
T A0 I ro 8 0 9> N L)
o0 Y404 "f’j'}"‘ vYVYVYVY \\v\\rs
4o o< |3 Lce [y L«
c9 cs (@S
¢ s
Iic / ) @7 ] <7
7404
1A 7
RY R> -L
R5-— = -
yoasT/ur‘rT/c ossT//7 4T/¢ 10931117'/I/<. 018 13 {1 i j7 14 in fo18 I3 i [ 17 14 Jne
n AR AAREE BT 1 fih AR 8 B BBy i AR A BB B By 1 % R Ay B B By By A A AABEBB
Co co 3 co cyl _13]co cyl 3| co
JJF 7483 er” //E 7483 Iy J0 748y I 98 483 Iy I 7483
f) 2 £3 S/ 52 83 I RE3TY £122 8 3 31 32 13
LAAAES 96 [2 LLL/s l_[/s Y
10F ‘ L 5!
il 3 . = e L — s 52
RI 1 T 510 SC
* ar T 57 T 3
— ¥ |3 / 4 8|7 e s vlsa/{ <8 713 / sy
— //c[ FR Fil F16 F9 l )}/ ] ] F8rrFcFs JIB 7] 1FY [—7‘—) 1171
— Vs V7 Vs [~ yo //r/z BN ER AR I -/H
R1 L RC—1 71849 Ro—1 #414/3 Riy —{is1A357 ) RI8—IA - Ky 5
/018 |3 Iy W |7 |4 | /018 |3 ) W7 1| /18 13§ W7 1Y Jre /or‘ Il7‘//c pois 13 I/ ? v
, f,nﬁn,,s,assa., ”,93‘5’4’5,5;’535” ‘91”1%'3/85:8_:54 3 Bb, A A 9);5""
R 4 + 18] co cf| _3lco ew| _nlco cy]l_Mco cy co
] 58.7( — Rac D 7483 "'z /0D 7483 [ € /0¢ 7983 “Yig /0’3 7483 @y /08 7483
B R I/ 32 13 %4 I I 33 ¥ ¥ oIx 33 3 z/ 2083 o £l 52 313 34
] — 9 ¢ & s 19 je¢ |2 s 9 ¢ la s 3 PY TR EWa T
R0 L B R Lo |19 fus |17 e [os Jti [T 1 | (ool 18 (17 [Te |z5 v |33 |32 | 1)
% R NOT USED LR35 moRRm 5 RN
N RK NoRoW LI T ‘q“«‘«’« *«%’«%

X FY-F/2 ORIGINATE
ON PRGE &
XX THIS /S A 1Y PIN CHIP
IN AL PIN SOCKET

300 INDUCTOSYN
COMBING ~ INDEXING
PAGE I 0OF 5

SLOT /&



W b LW e .
Egi"" sgtch Egih:.
BES g3 TV
—re . F—F5 —F4 .,
Fila FIt Flo
- ° -~ Q - "
v v 55w N~ V cv A A w ~ gov
I/s l/ 1 L J 1 L
1
2 (sl ls 1 12 s [ Rlsbrbs i J2 Iy olsfe 15 npyds |2 l=isiwps|s 1z la ,/°,/3T° la 4 ls |
7T ¢354 3 270 7e¢S5432 /0 /B3BBIB MiAAMA| [T C 643 21 0 I 38aB /e WMIAMA
8D 74151 8¢C 7415 9C 74157 8B 74151 8A 74/57
ABcC s 3 47 37 1Y SE|[ABCc s ¥y Lyravzr oy s E ¢ s 98Dy S E
11/07_1_7 s ]7]}177 /s ///o7r 5 7 Va7 [y IJ:S Iuoqy 9 17 (4 15
s
[y
V
PAGE 3 Ra7 L re9y — +s
— -1-ix R
74157 _ —
SELs+V= B -7
SrrTzmL N Y ZTI0O Ny T Lo,y 2 AT & st
X5y NRANNNH® HHARN NN RE NNARAAR &
° I/ s:mm’ L L L L L L LL l UNLESS OTHERWISE
! COMBINED Ry pss 203 |4 yrispysi 317 P2ysimis I R | ¥ S |2 3 lei3 NOTED  STBINALS
!/ © INDEXED AAEEENE TCcS¥3a2/ 0 T¢CSs54Y3a/l0 300 1A 3B 28/B ORIGINATE ON
w51 Y]S5 7s1 v |S Jus) 7|5 1] seL 7Sy EneHEh  Pacer.
9F slz 8F sz E s|z 8E
3
A B C AR C ABC _—l- 3y ar Y
Yol JAAZIE J J/" 9 R30 /a )7 1Y 300" INDUCTOSYN
I - X Ry FRONT PANEL DISALAY
/ Y PAGE 2 OF 5§
~ < Noo~
45 @ 2?-,';‘\3 © 9 SLOT /2
X » gQ\ [ I



8 PIN CHIP

¥R /Y PIN Loc,

T8 M

N
B TRETI

x

7814

w1 s

+5
i3] e 11 (/3]

555
70

+HoLDb

AND INDEXED

8820
R32

:;,415.1

+ 90

= 9>

LOCAL HOLD 7,

RESET

Cx/0NS
U, 7937

+ 89>

- 8>

LOCAL RESET vy,

24123 S DISPLAY
STROBE
P "_;Ij/; 9 /3 - IS{ 7E ):/2 Y
~_ 2} ll c/R
5
200 SF
46 |~ T_ ¢
/ 0!3 Jur DISPLAY
SELECT
Clea gmsl sz R uJ] 7E pE——5C A
<
B 81 7176 P8 58 B
R‘Lﬁ R/L Pl 7904
C
X - 9”2 3| 7F ):6 540 ¢
/
7E 74197 ARZY p ';:;"
\ 76 [ D
; y ¢ 8
7414 S
(PAsE 2y % -2 . P
X=+V FOR COMBINED B

74 HoLb

88 RESET

DISPLAY MULTIPLEXING

SEPERATE CoMBINED /NDEXED
8|4ag: 819]aj1 8141 !
¢ olo]ojca]a o AN
% 1 [o]e3lca]cs olojsiisa olo mira
T 2 [okelarfes O |3 fsH|ss o [z3p4frs
4soc1<n|<p o st st o [F|mpre
7 4lo]sysmu oRipmsi o pmn
1 slo 'IFsin [ 1re ow%
A CY G D) 0 [
7o lmipir 7 ]

AnBRNEAE

DISPLAY

300’ INDUCTOSYN
FRONT PANEL DISPLAY
PRGE3 OF §

SLOT /2




80Mf KoK

R3% RYY -
73
o o 0|
S| ris2fp P ols  RipPgly [¢ hys |
7474 7979 9¢0/
w 2l bjﬁ. e s 7
R
7 |43
(o]
7908 (4F 00
aMHZ
! KHZ (;1:?,, ‘
(PAGLER)
ap | 7900
ZTART
3
s |f R3S
s Jv s |4
<y cD cv cb
R3S_ASip, oal3 S1pa UK
we—r_]Ds [-ISE !1ps Py
19| p. oo 19 pe odc
Do P|7 1joo P37
+
|, 773 gl 747
2 R Ky)) o MR Sc
C B c B
F 1z |
s Cl U
[AVENY (<Y (&)
L HE /S10a (3
RxS_._ !lps o8| 2 /IDs Pl
91 Dc e 29|pe N 12
Do oS v b o
-
ol 7493 nl, 7473 4” oy
¢
LU R SE 2R 58 '
c B c B /o
74057 5 72 /% Bcp cLk
, 7432
REE BIN CLK
START v 7:;"' s
/0
{PA6E!) T/ pb
21 p 9 9
- "_‘_
Ii= stenv |, 7474
7904 lé( ] &F
2 LY e 7|8
R
DY &
/2

300" INDULCTOSYN
CONSOLE DISPLRY
PAGE Y OF &

SLOT /&



(PAGE W)

x x S ° S kI 8
W N = <4 < o
33 £R 8 & 0 2 N non A8 Ibs 43y 5
i3 " | | | | l | I I ’
Q a 3~ 4D
| |B Ilz ) |2 I'/ E |~7 [(o Es Ila _
7vee {4 || % )[‘/c H‘/c ]mc 748¢ | 48 l're)l‘/e st | rvc  748c (4a W 4A
—_—
5 () S A 3
Twle s 1 lo |a o l// T Toli s 11 o 19 24
RLDsp Do D Do RiLDy Ds Dc Do R L Dr Do ODc 2K
__4)ecp 79193 BP2__ 4lcp 74193 B 13y 74193 B e
Slw 3¢ ci2 Sl 3B Y 3 ¢ 5 b
8 sy
¢
R3 FY0y
1 {n Y
[ 1L} ]/5 L o 19 Iy s e |9 /N [/y is |1 o e * CONNECT TUMPER
L R Dy Ds D Dp L R Dy Dy D Do L R Dy Dg D Do FOR CORRECT
LY 74792 cU2__ Slev 74/92 € £leu - 79192 ¢ DISPLAY SIGN
30 3£ 3
R3¢ 4]co Bliz__ 4ep B Ylep s
9 P8 % P P9 Ps G- S 9 M
3 |2 |e |7 3 2 Jc |7 3 Ja [¢ |7
[o 1y Is 12 | o v Is {a |n 1y Tv 15 la [i2
R38_g < Da Do D Dy | pig tlg € Da Bs B Dy x < D Dy D Do
2D 74175 2E 749175 2F 79178
) 9; 2 B & 5 % 235 a2 % % %
3 7R (L] N ,_p. 37160 ”l_ﬁ. 3 A V7] 174 8Y a1t
s ln B s B I3 s
7909 | e\ 1€ (1€ |16 7909 mov|iE || 2E || 1P /r 709 790y 17 |1 | 117
2 e [8 T¢ [}
2 . R R R R s I & 5 & & . 3 300° ZNDUCTOSYN
~ 3 ~ d T © " o < o CONSOLE DIsPLAY
£ 5 & 0 ° o a &8 3 3 % § N Iy x PRGE & OF 5
< 2 2 3 SLOT /2
T 0o a £



/ 7437 OCPLS + 7403
: IR=5! ’
ADY50- g 27
OCPLS- 33 / Q|37
o
7409 7404 »
RRUN- (7 34 . u'l 74/23 8830
. +} ry L & 28 ¢ 2 2
7979 s wldr /2
74371 2 3 eyt sl Ky ,
A N L L aamg aMs 2l 7
¥ B3l ple W Me wly ] RO
T 7 e ?D—’
) 3
7‘,’ — 7400
57
w— 8, 2177 O PRAL INB w— 435 {2{7A , 17403 3
7 9, 3w, Sl 0 249 ol- 2 ws—13e g {2
22 /o Slan / > Sha 1"
" > ay |7 y, 4—’57 F12 k4 9.
2% g, lelas Pl 55T 02~ e g, tehn 53)5_,
2> f2, {38 P LAEY)
> 2 | 9 47> /.
an )3y /3138 3 7 /0 8 25 03- 27 98> I~ kY- 3 "{_ b4 e
2 My Mus wl [ o— py 2| n i /°
2 15y 1%y 7| 70 pl—sCO 04 8 g 7] 1.
—
r’-ﬂ S rve | [iSEL gyp /3”
4_/5 ‘L/s
74187 74/57
£ 2, |, o— 51> 217 mray
5 7> ;IB 20 2| 18 2526 0s-  » o 13518 /a _@3_)
“+— /8> < 2A a7L7 4 H— 53> Slan ey
3 re> £ ::, d/8 b ¢l O o /: 28 i‘@g‘o_,
a— 20> vla |9 — 55> 34 12| 9
2 22|38 3 o /8 B _,27 07~ x 13138 > 7o /7 D2
ya yn
2 > |9 |73 —35 71 23,
o a3>—410s 7318 Pl 2 08- . 1Moy ” (] 17 o~
/
L SEL NP 7403 —IJSEL ENB 7403
_Jg_/s _l_/s
- Low SELECTS A
MSTC L= Y2y
7404
ADSS0- 335 5{ b
OCPLS*
)
rRi —{Revy PL— +5
R e
R3 —f —
RY — # =

7 DRLIV-

HoLp
40 +

pe 3
~

3 WORD /-

4 wogD -

IND
28  09-

¢3 O~
Q2 /-

&~

N
&

w
(o]

13-

q

14-

w
-~

15-

[N
¢

/6~

INDUCT SYN H3]C TNTERFACE

PRGE | OF /
H31C¢ SLOT//



!

2

BLx

GRN

25004 2SY
-* ’l

G8OK 4 FBJA’
BLY oo -0l .01

/oo

o

ror
PN ] 47 1

KT
g,

BRN [~
LPM COOO

PRE _AMP

T8l
DETAIL

T8-3 o s
7.5

T84 G ]
)]0
T8-5 _ &
RESOLVER ADIUST 3

J8-¢ pJ°
— O
10

046 o=

=

L TRansISTORS N3T04

703 o b

/.5
J/0-§ F

L

INDUCTOSYN ADJUST Lﬁ,o

’

P9 210
7 PAIR ___ -
COARSE SINA TBI-H— A ko A b—r A
SINB TBI-B— B warre | B il ‘ 5
o BLACK TrACER —
78- — < EH-
COARSE COSA TBI-T—E A ap ¢ A c| 72
B T8-0—]F wWHITE ' | F’; i; X b | CoARSE
r8-0 —t 0 GREEN TRACER I 7 I —
COARSE ERRA J9-v —{ L MKT—F— o~ £
ERRB 79-18 — M wire ) ) g | F
BROWN TRACER r ] — =
N - m
FINE SINA TBI-K — A W | K F——— A
SINB  TI0-¥ Y BLik: :X T Vi 5 B
3101 —m No TRACER . -:r—___[
FINE COS A TBI-L — fv BLAK . o R —a—f—] ¢
COSB TI06 —iA “""’"‘1 s 4
e
701 2 YRLLOW TRACER v -
+15 p.s. R WIHY"‘ P T 4 ’
6ND PSS, s f ancei) B IVl R
RED TRACE -
T R 4— A
-—
FINE ERRA J9-D —{ W Bepck o, g- z a
EFRRB J9-4 X whire D e
R
Y ORANGE TRACER )

5¢ PIN ELCO

EXPOSED PINS

HEY BI6 PIN |
SMALL PIN 7

8/- /9924.8- 15 P >BULKHERD
8- /19628~ /55—CABLE

300° INDUCTOSYN
EAST CABLE



