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FOREWOR r)

This handbook was prepar J I~ the Depa rtment of I. lct ~I r ical  I .ng i neer ing ,
Florida In st i tute of Tpchno1i~,r~ as a j ia r l  icipan t in I ht I ’ a i s t  1 )0< 1 ira l l’iugr : tm
at Rome Air  Development Ccnter. The effo rt was coiviucted ~~ RA I X~ .J oI ’
Order No. 9567 006 for the Federal Avia t ion  Administ ra t ion  ur~k r ( ont r ict
No. DOT—FA 72 WA I -356 . The contract was admini st i ~rcd under the (hr ec t $ ( , n

Sof M r. Fred S. Sakate , AIth 350 , FAA , Washington , D .C . The h:in ’lbook was
compiled by Richard M. Cosel from the scrics of individual inv est i gat i v c
repo rts prepared previousl y under th is  prog ram bs the pa rtici pati ng un ivc r s i l i e s .
E ach report is specifically referenced on the first page of each se ctisin .
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Chap ter 1

Introduct ion and Genera l information

1. Introduction
1. 1 The objective of this handbook is to provide the neccss:t ry detailed

guidance , to be used in conjunction with Information available In the applicable
Instruction books and other hand books , for the prope r installation of devices
for the protection of the listed systems from ligh t ni ng induced transients In
buried s~ab1es. The equipment s listed arc all of the newer solid state design
utilizing low voltage control levels Interfac ing with circu its which cat, be easily
overloaded , resulting in catastrophi c failure of components , erro neous status
indications and loss of remote control capability.

1.2 The handbook csscnilally summarizes the recommendat ions cortatne d
in a series of detailed investigat ive repo rt s, appendix C , previously pre pared
under the Post Doctoral Program. Each equip m ent is tre ated in a separate section
complete with schematics of the term i na l board installations and recommended
pa rts lists.

1.3 The protective devices specified are newly developed leadless
versions of a family of trans ient voltage suppressor diodes, Appendix B.
These a re mounted in an also newl y developed barrier str ip with an i ntekrral
diode holde r allowing for ease of maintenance. These barrier strips , design ated
Lightning Protection ‘.?ud ulcs (LPMs~ are to be avai la ’le in two lengths , 5
term ina l , FAA par t numbe r F~\ ‘J 455.\ and 10 terminal , FA 9455B. These
modules are described in detail in Appe ndix A. An additional type for use w ith
coaxial lines is presently under development.

1.4 In each of the technical instruction sections the lines to be protected
are Identified by station name , tel mi nal block and/or plug designator , and signal
name. in addition the applicable circuit diagram in the equipment ’s instruction
manual is referenced. In each case the LPM barrie r strip will replace existi ng
barrier strips in the junction box whe re the cables are terminated at building or
shelter entry , normally the demarcation cabinet In permanent structures or out-
side j unction box on trailers and field shelters.

1—1
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5 Specific ju ncti on I t i  rrni n: i Is are dt ’t erm m e d  by the origina l

field install ation and w i l l  var~ from site to si t e .  Accord ingly In each case the

affected line s are Identified on the drawing s by eithe r the component termina l

board or recept acle .
1. 6 All resisters specified are 2 watt 5~ carbon composition unless

othe rwise noted.

b

0

S

I

1-2



( isa pte r  2

Technical Inst r uctions

page
Section 1 Wilcox Mark I/A II~ 2-2

2 WIlcox Mark 1/C ILS 2-2
3 AILType 55K ILS
4 AlL Mark I ILS 2-25
5 AN/ GEN - 27 (V ILS 2-31
6 Mark III ILS (CAT lii 2-39
7 Runway Visual Range Equipment iH VFt ) 2-57

~ AR TS Ill Automated Hada r Terminal System 2-63
9 Wilcox Mark l/D ILS 2-67

10 Airport Surveillance Radar ASR-7 2-76

0
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S ( ( ( i O f l  I

I ~ght ntng Protect ion for St atu s ait~l Cont rol l.ine~ of the ’ Wilc ’’x \1 :irk

1/A Instrument I~ nding Sy st ems ’.

[‘nit Af fected FAA T~~~ No. Ma n u t i  j~~j
Status Control I’A 5014 67~o. 10

Glide Slope Control FA 8024 I~750 . 15

Localizer Control FA $006 6750. 15

Marke r Beacon FA 8032 6770.3

I

I

* Report No. FAA-RD-75-49 , January 1975
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- \~ :sik 1 /\  ~i~~~t U ~~( ~~ i ~~~~~ ~ V - ~tCfl e

Line Slide Rec cpta cse ( t r c a i~ SuIt-

Si~~al Name

RI
Loc MainOU _

~AJv
P1

Loe Stby On ._~__Jsv~\/;;1~ 1_ 
B

OS Mal nOn ___ A A  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _vv-~
p3

R4
G8 Stby On I)

p4
R5

Md Mkr On
P5-k

Rfi H.1l
GS Shutdn to ~~~~ ~~~~~~

P6

1(7
OS Shutdfl to _____ G
I~A~~ .

1(8 f R]2
RmwoIe Tran s- Ht o G S,Cont
Unit R 13
RentoteI~ r&~~ -~V’v— —1 1
to G8 Cont
Unit RiO
Oute r Mkr On____ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

2

K

STATUS/CONT ROL UNfl FA 8014
(See TI 6750. 10, fi gure 12— 2 , page 12-25 , fo r schematic)

Part s :
R 1 R 4 , R 6 - R9 56J%.
R5, RiO 30 -n.
P11 — R13
P1 - P4, P6 - P9 GZ41114X
P5, P10 GZ4 1114Q

2— 3
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i ~ \ I : i r ~ I A In st r t i i iw n t  I t i l ing 5% st t ’n i

0

Line Side l ( e c c l s t a c  Ic t i r s
Signal Name

.JI _t~~I 11,

Mai n lad 111 
~~~~~~ 

__pv\,
R 1

P1

Stby lad 112 ~~~~~~~~~~ 
— 

I) 
________ 

I (t ~
I~2

Remote R. 
______  _ _ _ _ _ _ _ _ _ _ _ _ _ _

Trans ‘ 

~~ ,
~~

, E

GS shut dow n R4~~~~~~ 

± 

R7

GLI DE SL() PE C( ) N F  U() 1. ( N I F  FA ~O2 I
(See TI 6750. 15, figure 12-5 , page 12- l i , for schematic ,

.

Parts:
R1 - R4 56. n..
R5 - R7 l6 .c~.P 1 — P4 GZ4 1114X

- 
~~1- 

- - -

- -d



~~I tC oS Mack I/A inst i w  ii~~nt Landing System

Line Side Receptacle Circuit  Side
Signar Na~ne

.11 (Wi Ji)

lU 1-15
Mai n lad -r C

P1

1(2 _L_. R6
Stby lad V’v— ~ I)

_ 

P21 

_ _ _ _

Transfer 
E

GS Shut down 
~~~~~~~~~~~ a

0 LOCALIZER CONTHO L UNIT ‘A 8006
(see ‘11 6750. 15, Ifgure 12-6, page 12 -13)

I

Parts:
R1 - R4 56~ A.
R5 , R6 16 -a-
pi - P4 GZ41114X

Staaylard Telco carbon blocks should be used to protect te lephone line
(J 1—U aixi Ji-Z)

2-5 
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\VI le~ \ \ I a r I -  l / \  In st r t i incfl t  1 . tn s l i n g  5~ s I t - i t s

0

Line Side Termi~ai Circ uit Side
Signal Name

IT BI

Remote Mon- 

~ El
MARKER BEACON STATION FA 8032

(See TI 6770.3 , figure 12-9 , page 12-21 , for schenlatie l

Pa rts:
HI 30 ~~
R2 1O M.
P1 GZ4 11I4Q

I

7 .w..—



Table 1-1

PA RTS LIST - Lightning Protection for Wilcox
Mar k 1/A Instrument Landing System

QUANTITIES 
____

fFEM DESCRIPTIO N S/C GS LOC MMKR OMKR Total
No.

1 Resistor , 10 1%. 
— 

1 1 2

2 Resistor , 16 si. 3 2 8

3 Resistor , 30 n. 2 
— 

1 1 4

4 Resistor , 56 .n 8 4 4 
______ _____ 

16~~~
5 Protector , GZ 41114 Q 2 

— 

1 1 4

6 Protector , GZ 41114 X 8 4 4 16
7 LPM, ~ termInal i i 

- 
i 1 4

S LPM, 10 termina l 
— ____ ____ ] 

1

NoteS:
1. All resistors are 2 watt carbon, 5% tolerance
2. GZ Series protectors are leadless type as supplied by General Semi-

conductor Industries or equivalent.
3. LPM 5 terminal, Part i~ FA 9455 A

LPM 10 termina l , Part if FA 9455 B

2-7



Section 2

Ligh tning Protect ion for Status and Control Line s of the Wilcox M ark
I/C Instr ument Land ing Systems. ’

Units A ffected FAA Type No. Manual (TI)
Status Control FA 8856 6750.51
Locali zer/Glide Slope
Cont rol FA 8852 6750.52
Monitor Detector FA 885 1 6750.57
Localizer Monitor FA 8850 6750. 59
Glide Slope Monitor FA 8867 6750. 61
Localizer Interphone FA 8840 6750. 62
Glide Slope Interphone FA 8860 6750.48
Marke r Beacon FA 883 1 6750.58

* Report No . FAA- RD-75-50, Ma rch 1975.

2—8

- - — - _ _ _ _ _ _



~~slcox  \ I . t z i - ~ !/(‘ s ~ s ’~~ i ’ ! ) ~ 1 u i n a ~ S~

Li~ e Side Receptacle Circu it  Side
5t~~ai~~ame 

~

LOC Main On A ’
P1

LOC Stby On ~~~~~~~~~~~ B’

P2

GS Main On ~~~~~~~~~~~~~~~~~~ ~~
p3

GS Stby On

MD Mkr On 

~~~ 
E’

GS Talk Ring 
~ “vvv—j~~---- F’

P6± 
_ _ _ _Ident ~~~~~~~~~~~ ~

P7~~~~ 
_ _ _ _flemote - £~~\I A .._ .-._.. H’Transfer to i3~

C.nt.rel Unit PS

1~,ezn~ote ~~ A/~,A,._.__— .—-—- j ’V

Control Unit p9

Outer Mkr On 

~~~~~~~~~~~~ 
K’

--, -=
STATUS/CONTROL UNIT FA 8856 (page 1 of 2)

(See Ti 6750.51 , fI gure 12-6 , pages 12—13 , 12-14 for schematic)

I
2-9



\ \ l ~~ ’~ ~la rk I/ (’ In st  r t i inen t  ( . :t ns l i n g  5~

Line Side Circui t  Side
Signal Name Ji

Spare 1 On _
~~~~

AsI\~_.~

•

~~ _.__ L

Spare 2 On ~~~~~~~~~~~~ 
~~ 

M
P12~~~~

LOC Talk Ring N

STATUS/CONTRO L UNIT FA 8856 (page 2 of 2,

Part8:
R I  — 114, R 1 - 119 5G M.. ~~~~~ — -

~~~

R5 , RiO - 1112 30 -fl- -

1113 24 ..n..
P1 - P4 , P6 - P9 GZ4 1I14X
P5, P lO - P12 (‘.Z4 1114Q
P13 GZ4 11I4W

2-~ 0 
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r
\‘~ i leo’ M a r k  I / (_ 1 ~st ru t ent I an t l i n g  ~v s tem

Line Side Recptaclc Circuit  Side
Signal Name JI W1 P 1)

112
Ma in ~~

‘ —~/\/V’——
Remote P1
End 113

Stdby — D ~~~~~~~~~~~~~~~~~~~~~~~~

~~ 

P2~~~~

Remote — E
Transfer 

_.
~\/\~~~~
;

~~~~~~~
__-.

Volt age p4 
‘I ______________

I f lC\ I , I

~

ER/GLIDE SWPE CONTROL (~NIT FA 8852 
- (See TI 6750. 52 , f igure i2 -~~, pages 12-7 , 12-8 , for schematic)

Parts:
11] 56 4i.
112, 113 16 .fl-
P1 — P1 GZ4 1I14X
CR1 , 1N36 12

— - 
.
-. - 

.__~_i.. --‘~~ ---~~~~~ ~~~- -~~ .



~V i I e o \  \ l a r k  I C  I n s t  r t l n H - f l t  I : i n d t n g  ~~~ stem

Line Side Receptacle ( ‘~Fc uit  Side
Signal Name J2

Audio Out _______________  .12-A ______________

P1~~~~ 

_ _ _ _DC Level Out ___________________ 
J2—C __________________

P2~~~~

MONITOR DETEC TOR FA 8851
(See TI 6750.57 , f igure 12-4 , pages 12-9 , 12— 10 for schematic )

Parts:
P1 ( ; Z4 111 l H
P2 GZ4 I  11 11

2- 12
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\\ i t cox Ma rk 1/C tn st ru i-n cnt Lan t lkng Svs t cos

4

Line Side Recept acle Circuit  Side
Signa l Nam e J 2 - J 3

Au d i o  from J2—A
width Monitor
Detector P1

AGC Ir ’~m ______________________ J2—C
width Monitor
Detector P2~~~~

Aud i o from J3 — A
Course Monitor
Detecto r

.-\ GC from _________________ J3-C
Course Monitor
Detector

L O C A LI Z ER  MONITOR FA 8850
(See TI 6750.59 , figure 12— 7 , page 12— 15 , for schematic)

Parts:
P 1, P3 G Z 4 I 1 1 l t l
P2 , P4 GZ4 1I14 T

2 —11 3



‘~.\ i J - ’ ~ .\ Ia rk ~~( I n s 3 r u n , e n t  I . : t t t - l i n ~ ~

Line Side Recep tacle C i rcu i t  Side
Signal Name .J2- .J3- .I5

Audio from 
________________ 12 A

width Monitor P1Detector

Width AGC _ _ _ _ _ _ _ _ _ _ _  J 2 C  _ _ _ _ _ _ _ _ _ _ _ _

P2

Audio from J3 A
Path Monitor
Detector P3

Path AGC ______________  J3 C _______________

P4

Audio from — _________________

Cleara nce Det. J5 A

PS
Clearance AGC 

_______________ 
J5 C 

________________

P6~~~~~

GLIDE SLOPE MONITOR VA 8867
(See TI 6750.61 figure 12—7 , page 12— 15 , for schematic)

Notes: ( 1)  Protection not required when mounted in (15 Shelte r
( 2 )  Capture effect only.

Parts:
P1 , p3, p~ GZ4I I I - I l l
P2 , P4 , P6 G Z 4I I I 4 T

2-14
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~V i l c t t x  \ 1 . i i  l ,~( l n s t i u n i e n t  !. : t n l s ng S\ s-. t et f l

Line Side Terminal  C i r c u i t  Side
Signal Name TB!

111
Ring-Talk 2

P1

Ident .__
~
I y1;

~,
,4T.v_

~~~
:iF.__. 3 

-

Id .ent Out 

2 

-

LOCALIZE R INTE RPHON E , LOCALIZER STATIO N FA 8840
(See TI 6750 .62 , figure 12- -I , page 12— 11 , for  schematic)

Parts:
Ri , R2 , R3 56 4~~

P1 , P2 , P3 GZ4 11I- IX

2-15
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x \ la  i k  In st  r ( Inle fl t  I. a n I i n g  5~~ 
— 1

1.ine Side Terminal  Circui t  Side
Signal Name TB1

Ring-Talk ___4 s tV____
~~~ 

2 _________________

GLIDE SLOPE INTE RPHONE , GLIDE SLOPE STATION VA ~~ S’~~
()

(See TI 6750 ,48 , figure 12-4 , page 12—9 , for schematic)

Part s :
111 5(; -‘s-
P1 ( 1Z41 11-IX

2-16
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~Vi Ic ’ ‘‘~ M ark  1/C In st r u n i & n t  I. . i t - I  tn ~ syste i t t

Line Side Receptacle Circui t  ~ i l &
Signal Name_ Ji

Ri
D Wv

112 P1 R4

-~A~~~~~~
-- F:

MARKER BEACON VA M~ 31

(See TI 6750.58 , f igure 12- 14 , page 12—29 , for schematic)

Parts:
Ri , 112 30 ..fl.
R3 , R4 i0 .n..
P1, P2 GZ4 11I4Q

2- 17 
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I : ih l ’ •  2 — I

PA R i’S I N !  — l i g h t n i n g  P i t  t t ect  ii n l i t  r \~ ilcox

Mark I/(’ Instru n ,& nt I ~indi ng ~~ ~ i t - r i  i

n f - - - - - 

QUANT ITIES 
-

IT EM DESC RI PTION I 
~~. )C (~~f~IMKl1Jo.\l KR ~Tot:t I

No. ___________________________ j I
_ L~~~~~~~±~~ 

‘ 2 j  2~~~~~~ - $~~~
2 Resistor , 16 ~~ 2 2

___ ___ -— — - -
~~~~~~~~

- - --

3 Resistor , 24 ~~ 1 1 1

4 1 Resistor 3O~~~ 1 2 2

- 
5 Resistor , 56 j~~ M 4 2 ~ L11
6 Protector , GZ 41114 H 3 2 1 I 3

~~~~~~~~~~~~~tor , G 7 4 h 1~~~~~~T~~~~~~~~~~~~ _ _ _

5 Protector , GZ 11114 T 3 2 
____ J 5

9 Protector , GZ 41114 W I 
- _____ 

I

10 I’rotector , GZ 11111 X ~ 7 5 20

11 Diode , JAN 1N36 12 1 1 2
12 LPM , 5 termina l 1 2 1 1 1 6

13 LPM, 10 terminal  I I I 3

Notes:
1. Quantities shown are for Nul l  Reference Glide Slope svsten i  w i t h  Wid th

Monitor Detector mounted wi th in  shelte r

2. All resistors are 2 watt carbon , 5’,~ tolerance

3. GZ series protectors are leadless type as supplied by General Semi-
conductor Industries or equivalent

4. LPM 5 te rmina l , Part No. FA 9455 A
LPM 10 terminal , Part No. FA 9455 B

2 — l B

_  - ~~~~~—.

-~~



SCCtII Ft

Lightn ing l’rotect ion for  Status and ( 1( lt rol l ines of the A l L  ‘I 
~~~~ 

55K

Inst rument Landing Svst ems

I ni ts  Aff e i ted A!!, Type No. Manu a l (l ii

Remote \1 ( i f l I tor  352 1117 t ;75u • ~5

Remote Control :372 1 15— 1 i 750 . 25

Localizer Station ’’ :352103 t ;7 5~ . 22

Glide Ship- ’ Statlon~ ’ 352203 1 750 .2 1

Marker 1 -aeon Station 352107 677 1) . 4

* Repo rt No. FAA-RD-75- -17 , January 1975

** Power Distribution Pane l — ide n t i ca l  in bot h t r ansmi t t ing  stations.

2-19
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. \ l l .  1~ - ite 5511. I n st ru n i i ’nt  I ~~~~ - ( ( i:

Line Side Terminal  ~~~~~
Signal Name T l 3 - I

Local izer ~~~~~~~~ .
~

( 1 1 5 \ A C )  P 1

1t2

Glide Slope
~155 VAC)

R I
6

Middle Marker  ~ R~ ~~~ 
__________________

(I2VDC ) 

1111

Outer Marker
(L2 V DC) i_

~
” _ t _  ~ 

1112 D2£ A ~AV~~~~~~~~~ 10

R9 
P8

DC 11

P9

R E M O T E  MONITOR A l L  TYPE 352167
(See TI 6750.25, f igure 3-1 , page 3— 3 , for schematic )

Parts:
R I  - 114 100 -Si. 1(11 - 1113 :320 -A.
11 5-RIO 15 A.

P1 — P4 GZ-llll5M Dl — 1)3 5:1( 12
P5 - PlO GZ4 II I4Q

2—20



p.

AlL  Type 55K In st rument Landing System

Line Side Terminal ( i r cu i t  Side
Signal Name TB-I

RI
Localizer Start

P 1

Localizer Start ! 
R2

Stop -.

P2

Localizer stop R3

Glide Slope st~rt~~~~~~~~~~~~~~~ -i

Glide Slope —_—A A — 5Start/Stop W V
p5

Glide Slope Stop 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

i;

REMOTE CONTROL , Al L 1’YPE NO~ 372415- 1
(See TI 6750.25, figure 3-2 , page 3-6 , for schematic)

Parts:
RI -116 100 .A.
P1 — PG G Z 4 I I I I M

_ _  

~~~~~~~~~~~ 
-
~~~~~~~~~~~~~~~~~~~~~ . 

-



Al I~ ‘l~ pt 55K Instrument l . an i l i n g  S v s t t i n

Line Side (‘i rcu it  Side
Signal Name 113-I -

Sta rt/Stop 
~~ —‘\Ai-----—T———- I —

Remote C ontrol

Start .!! ~
_,s

~A __.__.~~~
___ 11

Remote Control V V

P2

Stop _ _ _ _ _ _ _ _ _ _ _ _ _

Remote Control V V 12
P3

R4

Remote Monitor

LOCALIZER/GLIDE SLOPE POWER DISTRIBUT ION PANE L
(Panels in bot h units are identical -

See TI 6750.22, figure 3-16, page 3-49, for  schematic)
(TI 6750.25, figure 3-3, page 3—7, - 1’! 6750.24, figure :3-17 , page 3—51)

parts:
Il l  - 113 IOO .A..
114 200 .r~.
P1 - P4 GZ4II17A

2—22



Al1~ Type 55K Instrument  Landing Svs ten ~

Line Side Plug Circuit Side
Signal Name I~I

RI  112
Relay Contacts

MARKER BEACON STATIO N , AlL TYPE NO. 352407 MONITOR MODULE
(See TI 6770.4 , figure 3-7 , page 3-15, for schematic )

Parts:
RI 30 J’.
112 24 ..a.
P1 GZ41114Q



I ( i l - :: — 1

PA Ri ’S 1~IS1’ — 1 .igh t fling I ’i t ,tect i n for  .\ I I  -

I vpe 5 ; K  Ins t  r i i i i t - n t  l a n d i n g  ~~~ st e i n

T 
- 

\ \ I 1 H I  ~~

l I E M  I ) E S C I ( I P F I U N  I~E M~ 1n( T ;s \1MKl ( T O MKR ~ I t ; t I  

t - t t
I~e s t s t~~F , 15 ..,i. 6 I ;

2 J~t~~i~ t oi , 2 I ~~~ I L
3 H t ’ s i s t o z , 31) 1 I 2

4 1 3 ts i s t o r , 100 ~~~ i t t  5 :5 
-
~ 16

5 Resisto r , 200 ~~ I 1 2
- - ~~ -- - --- - - —- — -~~~~~~~- -~~~ -- -  4 - -

~~~~~~

6 Resistor , 32O~~ :s
Protecto r_G Z 4 ~~~ 4 Q

[ ~5 Protector , ( Z  4 1 1 1 5 M 10

9 Protector . C/, 4 1117 A I ~4 I
Diode .JAN IN 3612

11 LP M, 5 terminal  I I 1 1 1 J 5

12 LP M,  10 te rminal  
- 

2 
— J -

~~ 2

Note s;

I .  All  i-es i ~t( r s a i t ’  2 wat t  carbon , s t toleranc e

2. (iZ se t i c s  protectors a r e  m ail Ii ss t vp e as supplied h~ General Semi —

conductor Industr ies or equ iva len t

3. L I > M  5 te rminal , Part  ~~~ t t . l . \  9155 .\

LPM 10 te rminal , Part No. I -A 9 155 15

2-2-1
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Sectio n -I

Lightning Protection for Status and Control Line s of the A l L  Mark 1

Instrument Landing Systems. *

Units Affected FAA ‘I’ype No. Manual (TI)

• Status/Cont rol FA 8670 6750. 29

Localizer Control FA 8611 6750.29

• Glide Slope Control E”A 8631 6750.29

Marker Beacon FA 8603 6750.29

‘ Report No. FAA-RD 75 48 , ,January 1975

2—25
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.•\ I L  M ark  I Inst i n  m i  nt Land i n~ ~ ste m

l int I~ t i t - l t i I I ’  C i r c u i t  Sidi
Si g_naI ~ ” ai : :e  .11

XM1 ’R CS LOC 7 1  1113

STAT IN P (TI) I~2 -

~~~~~

- 1( 1-I
I £)C

STAT IN I~ sT2) 113 57 1115

STAT INP (TI )  - 59 1(16
CS

P4

STA’l’ INP (T2) 115 ;o 1(17
GS

P5

X M T R C S G S  116 75 1118

PG

STAT [NP , 117 — 62 1119
MDL MKR -

P7

STAT INP , 118 — 6-1 1120
OUTER MKR

PS

STAT INP , ~p ~ 9 
~~~

- 66
MKR I

P9
STAT INP , SI’ 1110 68 1122
MKI ( 11

PlO

-

ILS STATUS/C ON~I’ROL tINI’l ) -A  8670 (page 1 of 2)
(See TI 6750.29 figure 12-9 , page s 12-23 through 12—30 , for schematic

also figure 12-3 , page 12-1 :3 , for pin locations)

2—26
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.-\ 1L Mark I Instrument  Landing System

Line Side (co~~~ 
Circuit Side

Signal Name

WC Phone ____ _______

R 12 ± 1124
GS Phone ____ 

— 72

P12

(page 2 of 2)

Parts:
RI , 116, 1111, R 12 80 n_
Ft2 - R5 60 -il.
117—1 110 30 4%.
1113, R18 , R23 , 1124 15 .~~.

R14 --iRl7 680 ~A.

R19 .-:R 22 10 -0-
P1, P6 , P11, P12 GZ i 1 1 1 5 C
P2 — P5 GZ 4 I I 1 - I Y
P7 .- P10 GZ4 1II4Q

2 -27



Al L NI ark  I Inst runwnt Lain Ii ng Sv Ht e ru

Line Side Receptacle C i r c u it  Side
Signal Name 

~

Control Input ____ ________ _____

P1

DC f r o m T I  112

P2
R3Status I I A~/ t~~ — 4

114
Phone ____ 

— 10

P4 
______

WCAL I ZE II/GLIDE SLOPE CONTRO L IT N 1’l’  FA 8611/8631
(Set’ l’l 6750 . 29 , f igure  12— 8 , page 12—21 , for schematic)

Parts:
R I - R 4
R5 15 .si.
P1, P4 ( ;z4111 5C
P2 , P3 GZ4 1I I4Y

2-28
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AlL M ark  1 instrument Landing Svst t ’m

Line Side Terminal Circuit Side

~~~nal Name Bloc k
( lÀ 2) TB I

Ri  T 1 115
_ _ _  1

P 1’~~ I
112 -b- I ItS

_ _ _  2

P2~~~~

MARKER BEACON STATION FA 8603
Sce TI 6750 . 35 , f igure 12-3 , pages 12-9 and 12- 10 for  schematic)

Parts:
B l - R 4  30 *.
115- 118 1O *
P1 - P4 GZ4I 114Q

2-29
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T;ihlc 1— I

PARTS LEST — Lig htning Protect ion b r ’  A L L

STark I Ins t rument  Landing Sy stem

__________ - 1~ Q t’AN i’I’t ’  IE S

RU’ noN 1 ( H I I S C
E I I M M K I I  

0MER Total

1 Resistor , IO~~ I I i  - - 
4 12

2 Resis tor , 15 
~~ 

1 1 J 1 6

3 Resistor , 30 i~ -I j 4 4 12

4
4

Resis tor ,_60i~. j -i j  
_____ 

4

5 Resistor ,_80~~~~~~ _ 4 l~~~ 4 
-
~~~~~~~~~~~ 12

6 Resistor, 680 ~~~~~~  -_____ 

4 
—

• 
7 GZ -1 1114 Q -1 4 4 12

8 G Z 41114 Y -i 2 I 2 8

9 G Z4 I 1 15 C 
— 

- I  2 2 
— 

8

10_ -  LPM ,5 terminal 1 1 1 1 1 5

11 J LPM , 1O_terminal 1 1

Notes:

1. All  resistors ar e 2 wat t  carbon ~ 5~ tolerance

2. (JZ — cr ie s  protectors ; iZ&!  Icadless type a.s suplied by General
Semiconductor Industries 1) 1’ equ ivalent

3. LI~M 5 terminal, l’art IA 9455 A
LP M  10 termina l , Part is FA 9455 B

2—31)
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Section 5

Lightning Protection for Statics and Control Lines of the AN/ GRN — 27 IV)

Instrument Land ing System ’

t~n i t s  A ffected Part No. Manual (TI)

Remote Control Indicator 909486-1 6750.72
&

Monitor Pane l 909495— 1 6750 .72

Marker Beacon Station 9161 10—1 6750.73

LocaI i~er Station 92379s- I 6750. 68
Glide Slope Station 909977-1 6750.69
(single frequency)
Far Field Monitor 9 17102— 1 6750.71

‘ Report No. FAA-RD-74-131, April 1974 , FAA-RD-75-24 , February 1975
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A \ N — 27  \ I i i - ~~t i U i r I  nt I i i i ) 1 fl~ S~~ s i t  rn

Line Side t e r m i n a l ( 
- 

r - ~~ t
Signal Name

I- I ‘ F B I

Contr ol A _A
~~/\~~~

___-__ I

P I

Cont rol 13 _.~yçt~~___ _ 2 _______________

l~2

A bnormal _ A / __. :1 ________________

-1
- Off _ _ _ _ _  ‘I _ _ _ _ _ _ _ _ _ _ _ _

I-
I ’4

1(5
Standby ___FVA

Vc

P5 1~~
116 -

M ain _ .A
~/’v’\~~

,-J

- 
I~6

(ABN) 

~~~~~~~~~~~~~~~~~~~~~~ 
: 

~~~~~

(COM)
P8

119
Interc om — 9 ________________

P9

Intercom Ret — 10 _____________

REMOTE CONTRO L IN DI CA TOR A N I )  \R X [~ ~R PANE !.
9 0 9 4 86- 1 , 909495-1

(See TI 6750. 72, figure 12—1 , for sche inat i c~
Protection shown also applies to T P 2

Parts:
Ri - R8 , R iO , 1111 56 ~~
R9 1 1 0 _ g .
P1, P2
P3 - P8
P9 ( Z I l l  16’F

2—32
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•\ ~~~/ ~l t N  — 27 v Ins t rument  L :t n il i  n~ System

L ine Side 1 erinina l Circu it  Side
Signal Name

1131

119
Off _

~
vvv

~;TXI
._ I _ _ _ _  _ _ _ _ _ _

1110
Main ~~~~~~~~~~~~~~~~~~~~ 

3 _____ _________

l~2

Common J!iLAJt~’\,___~~
____ I 

____________________

P3

Abnormal —_‘VVv—--~~~---— j

Remote -~~-‘Wv—---- 7 wj ~~~
1

(Control A) 
l

Remote _____ 8 ___________________

Cycle r
iCon t ro l Th p~ 1113

t )  ~~~~~~~~~~~~~~~~ 
11 ~\AA

P7

Abnormal 8 12 ___________________

(Common)
• P8~~~~~~~~~

IA F(}\ EB REM ( N STATIONS 916110—1
-

~ (See TI 6750.73, figure 12-55, for schematic)
Notes:
1. Same for outer , Middle and Inner M a r k e r  Beacons.
2. Install protection on Intercom lines as shown for localizer station.

l’art s :
• Hi — R8 56 .J%. P1 - P4 , P7, P8 GZ411 1G L

• 119 — 1113 39 _A- P5 , P6
Di IN 4007

• 
- 

2 — 3 3
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A :~ - ‘ i N — 2 I:~,~i i u r n cn t  Landing Sy s t em

I • I iii ’ Si di ’ I S  • I l i i i  ( ‘ u s - a j t 8i I -

~t - ’n -rl  ‘ m R  -\2- \  I U

I ) DM — 1 ~~~~~~~~~~~~~~~~~~~ I _____________________

D DM-2 2 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _

L)DM • -

Retu rn

Contact A R I  I ___________________

I - I

C ontact 13 - —

‘ >5

Contact !1~~~~~~~~~~~~~~~~~~ 

T 

~~~~~~~~~~~~~~~~ v~~~~~H&2
1

Intercom . .J \/ %
O/ \J. .. ~~~~~~~~ .

‘(ft
Main iiiL\AA1__j____ ~ _________

St and by IU1i/\ts~~~~~~~~~~~. 10

J •O( A L I Z E R  S T \ l  R )N , 9:~ t )~~- I page I of 2 1
(Set ’  TI 6750. 68 jiage s 1 • ~9 , I 0 , s able l i s t)



- 27 ( V t  Instrument Landing Sy stem

L if l t ’  Side’ A2A 16 C i r cu i t  Side
Signa l Name ’ TB-I

• 2 t t  \~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 11

P 11
1120

Abno rmal 

~~~~~~~~~~~~~~~~~~ 
12 —‘V\tv--—-—--—-——

R13 
13

P13

Off ~~~~~~~~~~~~~~~~~~~~~ 14 ~~~~~~~~~~~~~~~~~
P14

C ontrol ~~~~~~~~~~~~~~~~~~~~ 15
P15

~ 12 V it~~~~~VAs~ ~~~ 16
P 16

LOCALIZER STATIO N (page 2 of 2)

Parts:
P1 — P3 , P9 — P14 GZ4 1116L
P4 i— P13, P 15 , P16 GZ4 1114X
P7 — P8 ( ; Z 4111 6 T

RI  - 116, 119 — R i S  56~~~
1 1 7 — i 18 110 -A.
Dl , D2 1N4007

2—35
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AN/  33 N — 27 (\ ‘  Inst cmi ment  Lanel i ng Svi-i I e

Line Side Terminal (‘I read. Side ’
Signal Name ‘I’B-3 

- -

CI

RI i

WI

A • B, Common ~~~~~~~~~~~~~~ 
5 __________________

p:3

D f)M- 1 _____________

DD M -2 _____________

DI)M Common __________________

FAR FIELD M ONITOR 9 17102-i
(See TI 6750.7 1 , fIgu re 1-2 , for drawing)

Parts:
R 1 — 1 1 5  36~ .A.
116, 117 39 .~~
P1 - 1’3 GZ41116L
P4  - P5 GZ41 115Q

2—36
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AN / G RN  — 27 t \ ’ ~ I nst t’ume’nt Land i ng Sy st em

Line Side Terminal C i r c u i t  Side
Signa l Name 132A 10

TBI

Intercom 111 

P 1

In tercom 

n i l

Retur n

Main ______ _____

~V~Ar_

1112
A t ) _  _Stai~1by

28 V

Abnormal 

11

R 13

28 V 

_J\/v
~Y;:~

:_
~
. 12

Off 

13

R 14
I I

P8

Cont rol 
~~~~~~~~~~~~~~~~~~ 15

~.1

P9 5 -
1115

~~Control 11 _____ _____

( + 1 2 V) 
12’V\tv-_~~~--- 16

GLIDE SLOPE STATION (Single frequency) 909977-1
(See TI 6750.69 pages 4-49 , 4-50 , cable list ,)

Parts:
RI , R2 110 .Jt. 1111 - 1115 39 j~..
113 — RiO 5 6  j~,
P 1 - P2 GZ4 1116T P9 , P l O  GZ4 1114X
P3 - P8 GZ4I114L

2—37



f5~~

Table 3-1

PAR’I’S LIST — Lightning Protection for AN/ GI1 N — 27 t v t

Instrument Landing System

— 
QUA NTITIES 

___

ITEM DESCRIPTION RCP IM MM OM LOC I” l” M GS Total

No.

1 Resistor , 30 ohms 5 5 5 5 2 5 27
2 Resistor , 56 ohms 60 8 8 8 14 5 8 I l l

3 Resistor , 110 ohms 6 2 2 2 2 2 16
4 Diode , JAN 1N4007 1 1 1 2 1 6

5 GZ 41115 Q 2 2
6 GZ 41114 x 36 2 2 2 5 2 49

7 GZ 41116 L 12 6 6 6 9 3 6 -18
8 GZ 41116 T 6 2 2 2 2 2 16

9 LPM , 5 terminaL I 1 2

10 LPM , 10 terminal 6 1 1 1 2 1 12

Notes:
1. All resistors are 2 watt , t$% tolerance
2. GZ Series protectors are lead less type as supplied by General Semi-

conductor Industries or equivalent

3. LPM 5 terminal, Part No. FA 9455 A
LPM 10 terminal , Part No. FA 9455 B

2—38
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Section 13

Lightning Protection Requirements for the Mark III Instrument Landing

System , (Catego ry 111).

Units A ffected Part No. ILS Set

Loca lizer Station 916467-2 A

Localizer Ma intenance
Moni tor 924973-1 E-3

Glide Slope Station
(Capture Effect) 916469— 1 B
Glide Slope Maintenance
Monitor 925004-1 E-3

Far Field Monitor (Including 924930-1 C
Maintenanc e Monitor) 924972-1 E-3

Marker Beacon Stations 9161 10-2 D
Remote Control Pane l 916322-1 E-1

Maintenance Monitor
Statu s Panel • 925957-1 E-3

The part members and ILS Set designations are from Texas Instrument

Instruction Books provided by T. I. Equipment Group, 13500 North Central
Expressway, Dallas, Texas 75222. In addition to the specific equipment

hand books , see also Report No. FAA-RD-75-73, February 1975, FAA Lightning

Protec tion Study : Lightning Pr ntection requirement s for Mark III Instrumen t

Landing System (Category III) , for additiona l details.
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~-.la i’k I I I  Inst  rurnent La nd i ng System (C it . I1I ~
A 2A 1O

LIN E SIDE TB ? C I R C U I T  S ID E

SIGNAL NAME
111

CYC LE 1 ~~~~~~~~~~ I

CY CLE2—J\/\fV—-—-—-~~~~
-——— 2

MAIN —‘VV’v—-—-~~—-- 3 _‘V&cv..—_.__ ..

R25
STB V _•_JSSv/\

~
/Sv____

~~:~
I____• ~ — ‘A~~~~~~~• —-—~—

OF F ___A,JV’%c____
~~~

___ 
~

R27

~i M —~\AAr-—~~--
AB PE 

~~~~~~~~~~~ ~
COM

(+2$VRC) 
......./ \/\ ,/\,_.___~~~~~~~~ ___. I ____________________________

I NTCM I

INTCM COM ~~~~~~~~~~ 
10 

1129
CAT III L 11

1130

~AT II L —‘\/\Cv————~~~——— 12

— (CONTINUED )
LOCALIZER STATION 9 16467-2 (page 1 of 2)

(See Localizer Station , l~BO3-EG74 , 30 June 1971
with change dated 31 May 1974, FIgure 12-37,

page 12-113 , for schematic)

2—40
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Ma’  I- - I l l  In s t rument  Landing Syste m (Cat. I l l )

A 2A 10
LINE SIDE T82 CIRCUIT SIDE

SI GNAL NAM E
R 13

~~ MM __Ast\tv;T;IIE~E~
_. 13

r~ PE ____ ,1.s
v

Av__

1

. ____ . 14 __________________________

FF SA 
~~~~~~~~~~~~~~~~~~~ 

15

1(16 —

i~s 16-~vW~~~~ --
_17FF BY

1118 — R31
COM

(+2IVL) 
18

DDM 1 19

0DM 2 
~~~~~~~~~~~~~~~~~~~ 

20 —

0DM 3 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

21

220DM CON

LOCALIZER STATIO N 916467-2 (page 2 of 2)

Parts :

RI  - RS , Rh - R23 , 1131 56-n-
R9 , RiO 110_ A.
R24 - R30 39 _n.
P1 , P2 , P13 — P18 GZ 4 1114X
P3 — P 8 , P11 , P12 , P19 —

P22 G Z 4 I I I B L
P9 , PlO G Z . I I I I G T
Dl , D2 1N4007

2—4 1
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M ar k  I l l  Inst rument Land ing Syste m i~Cat. I l l )

A2A 10
LINE SIDE TB3 CIRCUIT SIDE

SIGNAL NAME
1125 Dl

CON
(+flVSP) P1 

1 _________________

1126 D2
2

P2
R27 D3

P3
1128 D4

P4
1129

CSE ~ P5

CSE 2 ~~~~~~~~~~~~ 6

P6
R3 1

CSE i 
~
2—’\/\/

~
y---— ~~~~~~~~~

P7 
___ 1132

SENS 3 _ I\J\~J\y- 
~~~~~

~~ ____ 1133
SENS 2 ~~~~~~~~~~ ~~

P9 4.1
1134

SENS I ~~~~ 1j\/\, 
,

~~~~~ , 
to

~~~~~

1135
CL 3 ~~ ‘\J’\/ ’\j - , _ s

P11
R36

CL 2 ~~~~~~~~~~ ~~~~~ 12
P12

— 

(CONTINUED)

LOCAL!ZER MAINTENANCE MONITOR 924973-1 (page 1 01 2)
(See Maintenance Monitor Handbook , 30 June 1971 , Figu re 12—8 ,

page 12-17 for schematLc)

2—4 2
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~1- i rk I I I  I f lS t I ( 11t1( flt La nilizig Syst efli ~( :iE . i l l ,

A2A 10
LINE SIDE TB) CIRCUIT SIDE

SIGNAL NAME
1113 1137

CL I __.A1/\/\ ~
__  13
P 13

R i -I  — R38
N FM 2 —A.J\J\,- 

,
~~~~~~ 14

• p144j
1115 - -  1 19

N FM 1 ~
_
~ I\/\/ \,_ j~~ 

15

• Pi5 ,~~~ j

1116 -
~~~~~

- R40
STBY CL .___d\t\/\, j , 16

P16 r$J
1117 — 1141

STBYSENS —/~t\J\,- _i., 17

P17 4i
1118 - -  1142

ST8V CU — ‘\/\tv- _~~~ _, 
ia

P18 4’
R 3

BAIT 19

P19
1120 1144

TEMP _-.--A.J\/ \,.- ,,~~~~~~~ 20
P20

1121 - -  R45
SIBY ID ___d\/\/\1~

_ 21
P21 

_ _ _ _

22 1 16
101 22

P22 A2AI O

::
LOCALIZER MA INT E NA NC E MONITOR 924973-1 (page 2 of 2)

2—4 3
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Mark III instrument Landing System (Cat. III)

Parts:

111 - 1-124 56.n.. i’l - P24 GZ4II1G L
1125 - 1128 1041.. DI - D4 1N4007
1129 - 1148 39 _,.1..

• 2—44
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Mark HI Instrument Land i ng Syste m (Cat . I I I )

82*10
LINE SIDE TB? CIRCUIT SIDE

SIGNAL NAME

Ri
CYCLE 1 - i

2CYCLE 2

R14
MAIN ~ —‘VV’v——--———--——

1115
STBY 4

1116
OFF —~‘V’V\r——~~~’—’ ~

—- R17
~iM _A A~J\4..._.~~~ e -‘\AJ\’-—--—--

R7 — R18
~i PE -~VV\,---~~~— ~

COM
(+28VHC) 

~~~~~~~~~~~~~~~~~~~~~~~~~~ $

9INTCM

Ri —

INTCM COM ~~~~~~~~~~~~ 
10

R19

R20Ri

CAT III 0 .___. 

- 

ii ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

12 -Wv ----CAT II G —3V\/’v——-’—~~~— ’

GLIDE SLOPE STATION (CA PTUR E EFFECT) 9 16469-1
(See HBO3-EG74 , 30 June 1971, with changes dated

31 May 1974, figure 12—37, p. 12-113 for schematic)

2—45
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Mark Ill instrument Landing System (Cat. III)

Parts:

111 — RB , 1111 — 1113 56..r~... R I - i  — 1120 :39 .~~~~..
119, 1110 110j- ~..
P 1 , P2 G Z 4 1 I I  IX P9 , P l O  G Z - 1 I I I G T
P3 - PS , P11 , P 1~ G Z 4 1 1 1( L

2-46
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I~Iark I I I  Ln s t r un ~en( I a n & ~i rtg S v s t~~ i i i  ( i t .  I l l ’

82A 10
LINE SIDE TB3 CIRCUIT SIDE

SIGNA L NAM E
I(”

COM
(+2IVSP ) 

~~~~~~~~~~~~ i 
-

R24

1125

CSE 3 “J\J’v — 
~ —‘~~/\/\,

r-——--—-—————---—

P5
R6 1127

CU 2 

~~~~~~ 
8

1128
CSL 1 —‘V\Cv—-——--~~~——— 7 .___ 1\/s..,\,.______...___._.___

118 — 1129
SENS 3 — ‘V\/\p—--—~~~——— 8

SENS 2 ___ 
~ —

~~/~\/‘
v——--———-—-—-——— —

1131

• CL 3 _k~i\t~~~~~~
_ 

10 AyAyAySENS I

11

1133
• CL 2 ___I\/\/

~
*v_____

~~

j

~~
__e_ 12

( CONTINUED )
GLIDE SLOPE MA INTENA NC E MONITOR 925004 -I ~page I of 2)

(See Maintenance Monitor h andboo k , :30 June 1971
figure 12—9 , p. 12-19 , for schematic)
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Mark III  Inst rument  Landing System (Cat . I I I )

82A10
LINE SIDE TB) CIRCUIT SIDE

SIGNAL NAME
R13 113-I

CL 1 .__/\I,/\
~
JPsv_;..;;__~:~

I____ 13

1135
NFM 2 __A/’v

~v;T::I1~~
1___ 14 — A j \ / \ , - - ——

N FM 1 ~~~~~~~~~~~~~ 15 —~/V\~’-——- —-——--—
1137

STBY CL 

~~~~~~ 
16

1138
STBY SENS ~~~~~~~~~~~~~~~~~~~~~~~ 17

R39
STBY CSE —J\/~\t~v-;;.1~~~~1——. 18

1140
BAIT ~~~~~~~~ 19 —‘\j\I\p--———-——--—-——

TEMP ___.A\t4s/v.:;;;_1~
j

~11___
. 20

NFM 3 ~~~~~~~~~~~~~~~~~~~ 21

GLIDE SLOPE MAINTENANC E MONITOR 925004-1 (page 2 of 2)

Parts:

111 - 1121 5 6 i~~ 1126 - R42 39JI~
1(22 - 1(25 10~~~
P1 - P2 1 GZ4 11I6L 1)1 - D4 1N4007

2—48
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Ma t I~ l i i  I n s t r u m e n t  Land i ng Sy stem (( at . I I I ~

C 1A 16
LINE SIDE 181 CIRCUIT SIDE

SIGNAL NAIiE

R i  R17
F FM P .__A

~/ \ /Sv_.___.
~~~~~

_._..__ 11 ststositsv.-. -•

00M 3 
~~~~~~~~~~~~~~~~~~~~~~~ 

CIA16 
1118

FFM 2’ ____
/ \J \ /~v____~~~~ 1____ 5 —.&/s./’~,

i~ BY —‘V\1~v~~~
- —

FFM 3 ~~~~~~~~~~~~ 
C1A I6

F F M M  ._..AJ’s~J\~
._-_-_

~~
_.._ 1

~ -~~
- -

~
j--- 2

D DM 2 ._ _A
~J’\/

sv___._
~~~~~

____ 3

(+28VL) 

.__AvlV~v__;;_
•1
~j .~11___. ~ ______________________

DUN 1 __._/\/\/sv_____
~~~~

___ 6

F FM BATT ~~~~~~~~~ I

DON CON 
— 

10

(CONTINUED)

FARFIELE )  MONITOR 924930-1
FAR FIELD MON ITOR-MAINTENANCE MONITO R 924972-1 (page 1 of 2)

(See Far Field Monitor , HBO5-EG74 , 30 June 1971
with changes dated 31 May 1974 , figure 12-2 , p. 12-2 1

and Maintenanc e Monitor  Handbook , 30 June 1971 ,
figure 12-10, p. 12-21 for schematics)

I _________-

~~~ 
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Mark III Instrument Landing System (Cat. l I l t

C IA 16
LINES IOE 183 CIRCUITS IDE

SIGNAL NAM E

1112 1124
~~ s 11

~TSA —‘\t~”v—-——~~~ - 12

F FM III .—#&/“s.11/”v-—;;; 1;~--1~~~~1—. 13

14COM 
_ _ _ _(+2$VRC) C TA 16
184

FFM COM
(+28V5P)

FAR FIELD MONITOR 924~ 3O- 1
FAR FIELD MAIN TENANCE MONITOR 924972-1 (page 2 of 2)

Parts:
R I  - 1116 56.ti....
1117 - 1126 39 ...r~..
P1, P3 — P7 ,

P9, P1 1 — I ’ lG GZ4I I 16L
P2 , P8, P10 GZ4I1 15Q

2—50

_ _ _ _ _  - _ •4_• ~~
. — -----—-- .- - —-



\ l : i  rk i l l  Inst  run l ( nI l5anding S~-st in ( ( ‘ at . l1l~
Dl

LIN E SlO E 181 C I R C U I T SIDE

SIGNAL NAME
Ri 1113

OF F __IVIV
~
V____1

~
j

~1__ I

1114
STBY 

~~~~~~~ 
2

MAIN __A.j\J\ç—__-~~~~~ -—-- ~

- 114 RiG
COM

(+ZSVRC) 
... A~J*s~J\i____..~

j
~

__._ 
~

R16
~~ PE —~Wv——~~~~

R17
~iM —A/~A,--—~~~— 6

R18
CYCLE I ___A

~.CyAv____
~~~~

___ . 
~ —

~
‘ I’\/’\i--I4--—’

8CYCLE 2 __/ \/\J\,. ._~~~_._.

R 19
IMR KR —~V\/v~——~~ —— 11

12CON
(+21VRC)

19INTCM

INTCM COM __J\J\v/ \d____
~
j

~
___ 

20

NOTE: PROTECTION SHOWN HERE FOR INNER MARKER. ALSO
APPLIES TO MIDDLE AND OUTER MARKERS.

MARKE R BEACON STATION 9161 10-2
(See Marker Beacon Station , HB7O-EG74 , 31 October 1974 ,

figure 12-2 , p. 12—5 , for schematic )

2—5 1
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M a r k  Ill Instrument Landing Sy steni (Cat .  III)

Parts :

111 — 1110 56-1~— 1113 - 1119 39—”-
1(11 , 1(12 11O.e~.— 1)1 IN4007

P1 — P6 G Z - I  1 1  1 6L  P 1 1 , P12 ~~Z -1  1116’!’

P7 , P8 GZ4I114X

2—5 2

S - • 5••~
__ _  - - - —•-. 

~ - . - 
•~~~~~

pp-_
~~~~~~~

• C---- - — — - *



M.i rI- 11! InSt t u m en t  i ,an&ti n ~ ~~~~ ~~ 
~~~ ‘ at .  I l l )

LINE SIDE 

E
1!AB 

CIRCUIT SIDE

CAT U’ 1 

1

P3

K’
CAT II L 

2

P4

115 
-S

CAT III G 

3

PS
116

CAT II G 

I

P6
117

IMRKR
P7

118 

1)2

CON 

$

(4$VRC)
119 

-S

MMRKR 

7

1110 

1124 
D3

CON 

I

(4$VRC) p10 ___
1111 

— 

1125

OMRI(R 

9

Ri 

(2r D4
p11

CON 

10

--S
p12

(CONT~~~~°~

REMOT E coN ’ OL PA$1~~ 
916322 1 (page 1 of 2)

(see Itemote C oflt~ °L Ifl(ltcatot and MonItor PanC1~

30 June 1911, with chaflg~~ 
dated 31 M~ Y

12-2, p. 12 - l i  for

Note: protectl0fl shoW fl for T B 6  (page 2 of 2) al~ ° apP U~~ 
to T1~l - T1~5

-
- .--— 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 
•

~~ 

-

~~~~~~~

,
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~l arL I l l  I nst r ument  Landing ~-~~~t v i n  ((‘ j t . I I I ~

El A8
LIN E SID E T86 C I R C U I T  SI DE

SI GN AL NAME

1113
CYCL E 1 1
(+2IVL) P13

CYCLE 2 

~~~~~~~~ 
2

MAI N -.-—‘\A/~
—-—__

~~
_—- ~

1116 -

STBY ‘—-‘\A/\r
R 17

OFF 

~~~~~~~~ 
— 5

1118
AB N —‘\A/V------~~~—--- 6

R 19-

~~~~ PE —Wv-----
~~~

— ~

(+28VRC) 
~~~~

“
~~
“

2 I ~~~I 

I — t ~p~~ii~~~~

INTCM —~\ i s~,,,--.--—-—~,1 B
P2 1

I NTCM CON 10 _____________

REMOTE CONTROL PANEL 916322-1 (page 2 of 2)

Parts:

RI  - 1(20 , R22 - 1126 56~~i—
1121 i10.e~...
P1 — P12 , P15 — P20 GZ4I11 4X
P13 , P14 ( ;Z4 I I IB L
P21 GZ4II 1GT
Dl - D5 1N4007

2—54
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\ i a r l ~ I l l  Ins t  rUf l l ( ’ f lt  Land i ng System ((‘at. l i l t

E3
LINE SIDE T82 CIRCUIT SIDE

SIGNAL NAME

(+2$VSP) 
__

~
v\/\v_

~;;~IEf~
._ 8 14 Dl

9 ______ D2

• 

14D3

- 

1 

TB3 
_ _ _ _ _ _ _

FF M CON 6
(+2IVSP) p

~ ~~~~

RB =‘ 185

LOC CO A _
~~~~

_ 
~~~~~~ 

D6

8 D7

g D8

R9
10

NOTE: SIGNAL LINES NOT SHOWN ABOVE REQUIRE NO PROTECTION
SINCE TRANSISTOR SWITC H CIRCUITS CONNECTED TO THEM
ARE PROT ECTEDINTER NALLY BY DESIGN.

MAINTENA NC E MONITOR STATUS P A N E L  925957-1
(See Maintenance Monitor Handbook , 30 June 1971 ,

figure 12— 11 , p. 12-23 for schematic )

Parts:

Ill - 119 56—n..
P1 - P9 G Z 4 1 1I I X
DI - DO 1N4007

- --
5 - 

-
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~~~~‘~~~‘ t ;  : . : z  — c :- : : — ~~-I x ; ~~ — -
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— I CS
I —. 0

• — • -•
- 0

I I 1 
~ :0I-

— 
- :/:

- I
C.) N ~~ - ~‘J —. ‘~~1 .f ~ C 1  -~~ —

I —

--

- I 0 
I

C— C~’I — — I C.’ 1 — —

-
~~0 -- -.  - - . 

~~~~- - - ~~E -
~~ —

N ~~~ — - - ~fs C’ .‘

— — S

— —
I.. - .

—

-

~~~ C’- — -r N — C’1

~ .2 L ,,, — .—,

- — - - - - -  . . - - — — - . - —  -

E-~ 0 N ~-l C’1 — — 4

—S c.:~ 
—

~~

~ : - , 
lj P

I S

• U ~~
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I -
~~ 

:~

— Cl)
Ci) ~~~ I -. 

~•4 C.1~~:,

u U) If) — N —
—~~~~~

‘~C •C .~~ 0 ~ ‘ — 1..~ 0 —
Z 3 00  Z~~~, ~~~~~~~~~~~ ~~~~~~~~~

—

• . < ‘5.5 
~~~ ~p

~~~
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~~~~~~~~~~~~~

—

~•s ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~CI) I. Cl) ~C X ~
~~

~~~ t 111

.5- — • ? it) N J ~~ ~~~ -~ N . .

i . _

2—56

- _ _ _ _ _ _ _

-
~~~ S 

-
~~~~~~~~~~



5~- ( t  IOn 7
Runway Vi sual  Range ( R V R )  Equipment~

RVR installations surveyed containe d equipment groups manufactu red
by several companies. Transmissomete r groups were largely from Wins luv5
Tetetronic s or Applied Science Industries while the dat a processing groups

were eithe r Tasker Industries or Solid State Radiations. In many cases equipments

were intermingled. In the latter case especially,  circuits used by both manu-

facturers are either identical or quite similar and only the most vu lne rable of

the two is treated ; protection of eithe r component to the leve l shown is considered

adequate.

In the case of the Projector Power Supply , vulnerability is dependant
on the constant voltage device used. The ERA “T ranspac ”, a solid state unit ,
is considered vulnerable , the directly interchangeable “Sola” constant voltage
transforme r is not.

* Report No. FAA-RD-75-181 , December 1975

2—57
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RU f l W a V  \‘isua i  l(a ngc S~-s te  i n s

Line Side E302 Circui t - Sid e
Signal Name

AC Power Ri

AC Power 6 _ _ _ _ _ _ _ _ _ _

T RA NSM1SSOM ETE 11 PROJ ECTOR POWE R SUPPLY

Note :
Considered Necessary only it ’ T 103 is Solid State device such as Transpac
Model RT250W. Units conta ining SOLA constant voltage t ransformer not
conside red vulnerable

Parts:
Ri , 112 147 .A.

P1, P2 GZ4 11I7C

2—58
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Ru nway  Visual  Range ~vst cms

Line Side Termina l  Circui t  Side
Signal Name i’m

RL 1 Level 3/ Light 9 _____________

Setting Switch
P1

2
RLI Level 4/-Light — ___________

Setting Switch 

R3 

P2

RL 1 Level 5/ Light — 7 ____________

Setting Sw itch

Stepless Light — 5 _____________

Level/T ransformer

Stepless Light — 4 ____________

Level/Transformer

Runway Light Intensity Relay Chassis (FA7 SIG )

Note :
For schematic , see instruction Book , Signal Dat a Converter A ssemhl v
for Runway Visual Range (RVR ) Sy~~em , Vol. II , figure 12-16 , )ages 12-3 1
and 32 (PT 6990. 1)

Parts:
R i - E S  147 .A
P1 - P5 GZ4 1I17C -
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Run v ~-:iy V i s u a l  Rang e ~-‘vs l l i i  s

Line Side Circuit  Side
Signal Name Receptacle

Transmissometer J35

Data/Transmisso- 
A

me ter P1

do _li2Ajt,,, — J35 _____________

Binary Data Line! _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

Background check _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

SIGNA L l)ATA ( ‘(INVEL ITER (FA 7b71)

Note :
1. For schematic , see Instruct ion Book , Signal Data Converter Assembl y
for Runway Visual Range’ (RV II)  System, Vol. H , figures 21-21 , page 12-41
and 12-25 , page 12-57 (PT 6990 . 1)

Parts :
RI , R2 47 JL P 1 , P2 GZ41116M
R3 18 .Ji. P3 (‘,Z4111GB
R4 15 .J%.. P4 GZ4 1I15Y

2—6 0
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- Runway \‘is u: i I  R~in ~~’ S\

Line Side Circui t  Side
Signal Name Receptacle

Binary Data/SDC 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~

RECEIVE R DECODER FA7873

Note : -

For schematic , see Instruction Book , Signal Data Converte r As sen i l lv
for Runway Visual Range ( I ( VH )  System , Vol . II , figure 12—24 , page 12—5:5
(PT 6990. 1)

• Parts:
Ri i S A
P 1 ( ; Z - l l l l 6 B

2—61
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Table 7—1

PARTS LIST - Lig htning protection for

R unway Visual Range (RV R ) Equi pment

QUA NTITIES 
______

ITEM DESCRIPTION TPPS R LIRC SDC RI) Total

_ _ _ _  

Res isto r_I5~~ - - -

2 Resistor  18 ~~~~ 
- -  - 

1 1 2
3 Resistor 47 ~~ 2 2

4 Resistor 1S0 .n. 2 2 4

5 Protector GZ 411 ) 5  Y 1 1

6 Protector GZ 41116 B 1 1 2

7 
- 

Protector GZ 41116 M 2 2
S Protector GZ 41117 C 2 5 7

9 LPM , 5 Terminal 1 1 1 1 
- 

-1

Notes~
1. All  resistors are 2 watt carbon , 5(7( tolerance
2. GZ Series protectors are leadless type as supp lied by General

Semiconductor Industries or equivalent
3. LPM 5 terminal , Part # FA 9455 A

LPM 10 terminal , Part ~ PA 9455 B

2—62
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Sect ion 5

Lig h tn i n g  Protection Requi rement s  for  Signal Lines of the Automated
Radar Terminal  Sv ,tvni I l l  (A R T S  I l l ) .  *

Uni t Affected

Demarcation Junction Box - Diagrams on the following pages of this

section arc in ac(’ordancc ’ wi th  the cable identifications specified in figure 28
of ARTS Il l  Typical Site Plan , Demarcation Junction Box Wiring Diagram of

the ARTS III Beacon T racking Level System Installation Planning (June 24 , 1970).

* I lCl ) Ot ’ t NO . F A A — R D — 7 5 — 7 0 , Apri l 1975.
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I i~—~ I I I

I I !~ ( “~I - - I - i i  ~~ ~~~i~~:’ I

Sig n a l  N : t i t n  - l U —  ( ( ~ig!i;il : ( _~ l J I )  I - ~~ ‘ .

.\ / ‘ h n - - U u J ~~~- 
___________  l - A C  I ’ — I  I ~ -\ I - .\ --2 (~~ ;

15 l ~~~~

At liangc Uuls ’ “ -
~ i~1~. l h J , ~V 1 j~~~

-\ J - ,\ - I I I  =

.\ ~ l~~el l~t i l~-~(’ — I i  i- : i~ i -  l~:\ “ \ — 2  1 ) 1

\~/. ~s - l I > u l s ’ - 1 

~~ l ; I n ’ l , ( (\\ I ft\ I- ’ \ -2 ii

l~ I

~~~ I~( : t ( ( f l  l~: in g t -  
____________________ 

1~ J l ~1~,\ () l ’ ,\ I- - \ — 2
. \ l : n rrn

PS

l~~ t .  l &’:u (n l~ : it ~ge 
________________ 

21 1- I ~l {,\ ,\ \1( I . \ l- ’ \ — 2
/ ‘

~ 1:1 I’~ I 
-

‘I U- 2

1 - : n n ( ; ~~, — N ~~~ — ( ; >  
_____________________ 

1 l~~( N G — ~~
) B -\ ; \ 2  O(

:\ I a 110

~1o n i t o r  I- ’:i i l  —
~~~~ 3 K M 1’L—O ft\ l A  --2 01)

Parts:
[‘I ( Z  I I I  15\
P2 — 1’; t I l l  I SX

P5 — l~ ’~ ( ;Z - I I I
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The foll ow i ng signals arc carr ied by a control cable (type 7117303)
between the DAS and Beacon Control I ni t .  No termina l board is presently
available for placing protective devices. A type FA9455A LPM should be
installed at each terminat ion .  The origins  and destination of the wire s are
give n in Table 2-18 DEC Beacon Control Unit Cable Wiring Data of Technical
Manua l for ARTS III Data Processing Subsystem DPA(PX5895- 0—2 ) (Octobc r
Change 2).

DA S
Signal Plug In

Function Designation Card Pin Orig~n Destinction Protection
Audio EMUTE-0 BABA-6 OV P1-F P1-F GZ41II 5Q
Alarm

Failure E FLDM-0 BA BA-6 1~1-H P2-H GZ41I15Q

The follow i ng coaxial cables are routed through the Demarcation
Nunction Box but not terminated in the box .

Cable ID Nos. Function
33,96 Mixed Video and Trigger
35,97 Beacon Video
36 , 98 Beacon Trigger

The follow ing coaxial cables are routed directly between DAS and
Fixed Map Ut it .

41 Ext. Test Video 2
43 Fixed Map Data Level

• A coaxial Lightning Protection Module is under development. When
available , details will be provided by a Change Order.

Parts List: Lightning Protection for the Automated Radar Terminal
System ill (ARTS Ill)

GZ4II1 5V 1
GZ41115X 3
GZ41I15Q 6
FAM6SA (5 terminal LPM) 2
FA9455B (~0 terminal LPM) I

2—65
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Sect ion 9

Lightning Protection for Status and Control Lines of the Wilcox Mar k l/D

Instrument Landing System. *

U nit Affected FAA Type No. Manual (TIj

Localizer/Glide Slope Control Uni t  FA 9355 6750.82

Glide Slope Monitor FA 9370 6750.81

Localizer Monitor FA 9357 6750.81

Glide Slope Tr ansmitter PA 9369 6750. 79

LocalLzer Tr ansmitter FA 9353 6750.91

Localizer/Glide Slope RF Power Panel FA 9356 6750.90

Localizer/Glide Slope Power Supply FA 9354 6750. 80

Glide Slope Monitor Combining Network FA 9372 6750.78

Glide Slope Antenna FA 9373 6750. 83

Glide SI~,pe Monitor Detector/Antenna FA 9371 6750.78

Glide Slope Tower Tilt Monitor FA 9378 6750.78

Localizer Antenna Array FA 9358 6750. 92

at 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- -

~

-- 

-
.
~~- ~~ ~~~~~~~~~~~~

* Report No. FAA-RD-77-102
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I

Wilcox M ark I/I) Instrument Landing System

Line Side -ri :  U \ 1 I N A J -  Circuit Side
Signal Name 

______

1111
R I  Pin

Ant . Misalign.. Signal ._J \~/ \=~~~, 
1 ___________

~~~~

Ant. Misalign. Signal 2 ________

Ground 

R2
Zero Ref. Pulse Out ._i\/\,. — ________

P2

R3 
-
— R16

Zero Ref . Pulse Out ~~~~ 4
Ground

P3
R4 —

Course Detect. Signal ~~~~~~~ r -ì
In

P4
R5 R 17

Course Detect Sign al In __i
~~~~~~~~~~~ 6

Ground Rtn.

R6
Width Detect Signal In ______ 7 _____ —

PIL l
R7 - RiB

Width Detect Signal In ~ &J\~ 8
Gnd Rtn. 

~
LOCALIZER STATIO N SHELTER (page 1 of 2)

(see TI 6750.90)

2-68
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Wilcox Mar k l/D Instrument Landing System

Line Side TER MINAL Circuit Side
Signal Name II LOCK

TRi
R8 (V\/

Zero Ref . 10

Pulse Out
(cable fault) P8

R9 R 19
Zero Ref. 11
Pulse Out
(gnd . retn. ) P9

1110 —

Cable fault 13 ____________

Detector P3
plo

1111 -
~~ R20

Cable fault 14
Detector P3
(glid. Retn. ) P11

R12
Cable fault 15 ____________

Detector U4
P12

R13 ~ R2 1
Cable fault 16 ________

Detector U4
(gnd . retn. ) P13

R 14
Cable fault ...J \J\ 

- 17
Detector P 5  (1)

P14
R15 — R22

Cable fault - 

18
Detector P5
(gnd. retn.)~~~ P15

LOCALIZER STATION SHELTER (page 2 of 2)

Notes:
1. Install only if cable to antenna array is present awl wired to monitor .
2. All resisters are 2 watt , 5%.

Parts
Ri 514, (2) P1 GZ41114Z
R2 33 a. P2 GZ4III8H
R3, R9 — R 16 10 A. P3,P9—P15 GZ41115Q
R4 — R7 ,R17 ,H18 15 .fl. P4—P7 0Z60316B
R8 20 A P8 GZ41116A
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Wilcox Mar k LID Instrument Land i ng System

Line Side J E  1 I M I N A I 2  Circuit Side
Signal Name 131 A )( ‘K

6T13 1 
-

U I  R16
Ant. Misalign. Switch 1

P1

Atn. Mlsallgn Switch 2 ___________

Ground

2
Zero Ref. 3
Pulse In

P2

R3 7
Zero Ref. Pulse In
Gnd. Retur n T

P3 ~7,
R4 — R18

Course Detected 
-

Signal 
p4

- 

R5 R 19
Couz-se Detected C,
Signal Gnd.

P5

R6 R20
Width Detected Signal 7

P6
117 R2 1

Width Detected 8
Signal Ged. /

P7
-
~~~ /\ i~

LOCALIZCR STATION ANTENN A ARRAY FA 9358 (page 1 of 2)
(see TI 6750.92)
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Wilcox Mar k l/D Instrument Landing System

Line Side -i i•: I~M (NA !5 Circuit Side
Signal Name

~~e i t ~~’~~ ~~~~~~~~ 
10 

R22
Zero Ref. Pulse _____ 11 _______

Ground Retur n 
1*P9

1110 - 1123
Detected Signal from __/\j \. 13 -
p3

P

1111 R24
Detected Signal —J\,A, / 

14
from P3 Ground

P1
1112 

— 
R25

Detected Signal -•-1\A, _ p~from P4 P12~~~•,
R13 — R26

Detected Signal ._J\J~~. 16
from P4 Ground

P13 ~~ ,
1114 ‘-~~~~

- 1127
Detected Signal _J\J\,__ 17
from P5

P14
1115 — 1128

Detected Signal - 

18
from U5 Ground 

~~~~~~~~~~~~~~~~~~~~~~~~ 

-

LOCALIZER STATION ANTENN A ARRAY FA 9358 (page 2 of 2)

Parts
Ri , R l I L  56 .R P1 GZ41114Z
R2 ,R4—R 8,11l8—R2 1 15 .s~. P2 , P8 GZ41115Y
113, 119-1115, 1117, P3, P9—P15 GZ411I5Q

R22—R28 10 .ti. P4—P7 GZ60316B
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Wilcox Mark I/I) Instrument Landing System

Line Side TEJ1MI N AL Circuit Side
Signal Name LOCI<

I 3T 131
I l l

Antenna Tower I —

Tilt (1) 
P1

R2
Antenna Tower 2
Tilt Return 

P2
113 

-

Zero Ref. Pulse 3 —

Out (2) ~~~~~~~ 

117
Zero Ref. Pulse -_-kj’s,-—,_. 4 V\i—
Out Ground (3)

P4

115 
-

Path Detected 9
Signal In

R6 R8
Path Detected ~~~~~~~~~~~ 10
Signal In (near ‘~~field ground) —

GLIDE SLOPE STATION SHELTE R
(see TI 6750.78)

- Parts
R 1-R2 56 .n. P1, P2 GZ41114Z
113 33 .a. P3 GZ41116H
114, R7 10 i~. - P4 GZ41115Q
R5 , R6 , 118 15 a. P5, P6 GZ60316B

Notes:
1. Cable W9, shown in Figure 11-5 as a single lead shielded audio cable has been
replwed wIth 3 wire twisted shielded audio cable. In this case, the black lead serves
as the signal return to termInal 2. ProtectIon remains the same.
2. Connections from TermIn al 3 to Path Integral Detector L i  awl Width Integral
Detector U2 should be made from the protected side of Hi and not connected directly
to the lines from the Monitor Detector/Antenna.
3. Ground Connections to Ui and U2 should be made between 112 awl the Glide Slope
Monitor awl ~~~~d1rectly from Term 4.
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Wilcox M ark l/D Instrument Landii~ System

Line Side PLII( ’-,J AC K Circuit Side
Signal Name \VMP1 -9~i I

(ace Note )

Ri
Zero Ref . Pulse In —A/v~~, C

P1

115
Zero Ref. Pulse Retn. —A/\,-,4~, B

P2 8,
R3~~~~~ 116

Detected Output D
SIgnal p3

114 117
Detected Output ground .At\r

,,LJ 
A

P4’±

GLIDE SLOPE STATION MONITOR DETECTOR ANTENNA FA 9371
(see TI 6750.78)

Parts

Ri , R3 , 114, R6 , 117 15 it. P1 GZ411I5Y
R2 , 115 10 IL P2 GZ41115Q

P3, P4 GZ60316B

Note:
1. The protective devices shown here must be installed in a separate terminal
block and junction box added between cable W8 and the plug-jack connector
W8P1-9J 1 at the Monitor Detector/Antenna Unit 9.
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Wilcox Mar k l/D Instrument Land ing System

Line Side [NIT 15
Signal Name pLu(;--IAcK Circuit Side

W9 I ’l— IS J 1

Ant. Tilt Switch —‘Vkr-T7 A 
~~~~~~~~~~

28 V supply P1

Shield - .I.. ~
Ant. Tilt Switch 112

Return -~ V\T~~- 
C

- P2

GLIDE SLOPE STATION FA 9365 ANTENNA TILT SWITCH
(See TI 6750.78)

Parts

R i , 113 56 .fl. P1 GZ41114Z
R2 10 .çi. P2 GZ41115Q

Notes:
1. Cable W9, shown In Figure 11-5 as a single lead shielded cable has been repalced
with a 3 wire twisted shielded audio cable. The black lead serves as the signal return
attached to terminal 3.
2. The protective -devices shown here must be Installed in separate terminal block
awl junction box added between cable W9 awl the plug-jack connector W9P1-15J1
at the Antenna Tilt Switch Unit 15.

2— ’~
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~ce tion 10

Lightning Protection for Buried Cable Land lines of the ASR-7 Airpor t

Surveillance Radar Type FA-8200. ’

All landline interconnections between transmitter and remote aites, terminate

in cable junction boxes (CJB) uni t \-6 in the transmitter building and A-20 at the

remote site. These demarcation points are the specified locations for installation

of the protection devices and circuitry for Terminal Boards 1-5.

The foilcwing pages detail the lines to be protected , the circuitry specified

and required parts. Schematics for the units affected are contained in the report

referenced below and are identified with each of the terminal blocks.

The lines terminating on terminal boards TB-I through TB-5 are each

protected by both a gas tube and a diode connected from signal to ground. This
can be accommodated by using two LPM type FA9455 strips mounted side by side
connected through the line side resistor . Parts lisa. quantities reflect this method.

The diodes shown in series with the receiver gain and STC lines on page

will be located adjacent to terminal boards 7TB1 through 7TB5. As space within
the cabinet is marginal, not permitting installation of a second set of terminal

strips, the diod es can be mounted directly to the existing line and crimping it

to the opposite lead of the diode , carefully noting polarity .

* Report No. FAA-RD--75-180.
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Airport Surveillance Radar , ASR-7

Line Side
S~~ a1 Nam e TB1 Circuit Side

Ri nil
Lie Pol Control 

~~~~~~~~~~~~~~ 
:

-
~~~ R2 — R12

d r  P01 Control ~~~~~~~~~~~~ : ~~~~~~~~~~~~~~~~~~~~~~~~~

- 
-
~~
. B13

Lin P01 m d

6

R4
Cir Pol Ind 

~~~~~~~~~~~~~~ : ~~~
R5 — 1115

Chan A Select
Control 

~~~~~~~~~~~~~ ~: ~~~
R6 1116

Control
Chan B Select 

~~~~~~~~~~~~~~~~~~~~~~~ :: ~

_

~~~~~
;:Ivw

~

__

R7 — R17
Chan A Selected —,-._ ,~~~‘,~~~~~~-—- is
hid

j4 ~~~~P7
a -— R8 — 1118

Chan B Selected ——r ~~~/~IVV’ ~~ W1V’-
Lad 

T8~~~ 16 ~~~ P8

119 1119
17 ________ _______Chan A HV Reset 

~~
Rio 1120

Chan B HI) Reset 

~~~~~~~~~~~~~~~~~~ ..~i:i_. —
~~~~~~~~~~~~~~~‘~‘~~~~——

T

TERMINAL BLOCK 1
Terminal Blocks 1 through 5, Cable Junction Boxes A-6 (Transmitter Site) and
A-20 (Remote Site). (See T16310. 4A , Figures 12—5 and 12-7 or FAA-RD-75-.
180, FIgures Al through AS.
Parts , Terminal Block 1:
(M ultiply by 2)
RI - R IO 1OA , 5 watt wirewound P1 - PlO Transzorb GZ41114X
H i t  - R20 1OA ,l watt carbon Ti — TiO Joslyn 202 1 - 10 or

Siemens Ai-F90

2—77
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Airport Surveillance Radar , ASR -7

Line Side TB2 Circuit Side
Signal Name

111 R8
Ch an BHV ____  1
Reset 

T1~~~~ 2

— 112 — 117
Chan B 1IV On 3
bid

T2 4
— 113 118Antenna On — 

5Control 
T3~~~~ 6

— 114 119
Antenna Off 7
Control 

8
— 115 — 1110

Antenna On 9
lad 

T5~~~~ 10

11

12

13

14

15

18

17

18 -

19

TERMINAL BLOCK 2

Parts , Terminal Block 2:
(Multiply by 2)
Hi -R5 1OA , 5 watt wirewound P1 - P5 Transzorb GZ41114X
R6 — RiO 1OJL. , 1 watt carbon Ti - T5 Joslyn 2021—10 or

Siemens A1-F90

2—78
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Airport Surveillance Radar , ASR-7

p Line Side
Signal Name ..I~..L. Ci rcuit Side

111 1 1119
Chin A Malfunction ~~~ -AdWI5—
lad Ti

Chin B isiaUunction _ - ~~~-sw 2 _~ ?__A�v~~~~...
hid T2 

113 
~~ P2

1121
Chin A Available ~~~~~~~~~~ 3
Cod T3

— 114Chin B Available - - ~\sWv~~hid T4
R5 1123Unit 7 Enables A16 _

~~~~~~~~~~~~~ ‘—

and A17 T5~~~ 
116 1124

Unit ? Excludes Ai6 —~ -—v~.-v~,- 6 —r—-~~.~~i~’~—
or Al? T6~~~ ~~ P6

Unit ? Disabled b 
— 1125

- 1 18
1.16 or Al? ~~~~~

Unit 7 Enabled by —r- WvV5-- ~ —r-— W~~~ —
Al6 or Ai7 T82 ~~ P8— 119 — 1127
RCVR Gain No. 6 -~~~.lW.)%A~ 9
Select

RI O 10 
— 1128

RCVR Gain No. 5
Select TI

_
~_w~~ _ 1 1  — ---w ~-RCVR Gain No. 4 

T11QSelect
1112 1130

RCVR Gain No. 3 12
Select T1

’
~~~

t
~~

— 181
RCVR Gain No. 2 13
Select Ti

RCVR Gain No. 1 14
Select

— 15Nor Log FTC On 
Tl~~~~~

”
~~ 

~~~~~~~~
— 1118 1134

Nor Log FTC Off 16 _.
~~ i;:_~

Nw._

1117 — 1135
17MTI FTC 

~~~~~~~~~~~~
1118 1136

MTI FTC 
T1~~~~~~

’
~~~~~~ 

1

- 
19

TERMINAL BLOC K 3

Parts , Terminal Block 3:
(Multiply by 2)

Ri - R18 lOlL , 5 watt wirewoun d P1 - P18 Transzorb GZ41I14X
E19 - R36 1O.n. , 1 watt carbon Ti — T18 Joslyn 2021-10 or Siemens

A1-F90

2-79
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Airport Surveillance Radar , ASR~-7

Circuit SideLine Side
Signal Name

111 1117
STC-l Select 1

Ti P1
— 112 1118

STC-2 Select 2
T2~~~ P2

113 1119
STC—3 Select

13 P3
114

STC -.4 Select 
1120

T4 P4
— 5 —

6

185 - 1121
Nor VID Enhancer -

~~~
— 

—
On T5

186 8 - R22
Nor VID Enh ancer
Ott T6 PS

117
MTI VID Enhancer 

~~ ~: 
1123

P7On T7
112

MIT VID Enhancer
Off T8 PS

R9 1125
RCVR Gain No. 6
m d  19 P9

1110
RCVR Gain No. 5 12 

1126

mod Ti PlO

RCVR GaIn N0. 4 1 13
ted Til P11

— 1112 1128
RCVR Gain No. 3 14
m d  T P 12

RCVR Gain No. 2 
- 

—

m d  113 P13
1114 

16 
.~~. 1130

RCVR Gain No. 1
hid TiZ~~ P14

15Nor Log FTC On 17 1831

I~d Ti P15

MTI FTC On Cod 
6 18 R32

Ti P16

19

TERMINAL BLOC K 4

Parts , Terminal Block 4:
(Multiply by 2)

Ri - R16 10.11. , S watt wirewound P1 — P16 Transzorb GZ41114X
Ri? — R32 iOit , 1 watt carbon Ti — T16 Joslyn 2021-10 or Siemens

Al - F90

2-80
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Airport Surveillance Radar , ASR-7

Line Side Cir cuit Side
Signal Name I~~5

111 1 1113
SIC-I lad

TI P1

STC-2 hid 112 2 1114

T2 P2

STC-3 lnd 11 1115

13 3

STC-4 End 
114 -

~~ 1116

T4 Pd

- 5 
-

8

115 1111
Nor h I D  Enhancer 

T5~~~~On lnd
11 8MIt VID Enhancer

On ind T8 PS
- 9

10

117 1119
NOR Weather
Background On TI 

— 

7

Coot 12 -

NOR Weather
Background Off T8 _ P8
Coat 119 -

MIT Weather
Background On 19 P9
Coot - 1110 1122
MIT Weather ploBackground Off ITO
Cent 15NOR Weathe r
Background hid Til

1112 16MIT Weather
Background End 112 

— 
P12

17 —

16

19

TERMINAL BLOCK 5

Parts , Terminal Block 5:
(Multiply by 2)
Ri - R12 10.11. , 5 watt wirewound P1 - P12 Transzorb GZ41114X
R 13— R24 10.11. , i watt oarbon Ti — T12 Joslyn 2021—10 or

Siemens AI-F90

2—81



A irport Surveillance Radar , ASR-7

Line Side

~~gnal ?Iame 7TB1 7A2J 1 Circuit Side
CR1

RCVR Gain No. 6 

~tIII.1~
R2On

RCVR Gain No. 5
On

7TB2
CR3

RCVR Gain No. 4
On
BCVR Gain No. 3
On

7TB3 
CR5

RCVB Gain No. 2
On

~~~~EJ~~~~
B6

wRCVR Gain No. 1
On

7TB4
CR ?

SIC - 1 On 

I[~ JII~}~EII EF 

=S T C - 20n

- 7TB5
CR9

SIC - 3 On

ST C-4 0 n IIE]~
aio =

CONTROL UNIT (Unit 7)
(Transmitter Site Only)

Terminal Blocks 7TB1 through 7TB6(See Tl 63lO.4A , Figu re 12-17 or FAA-RD-75-
180, Figures 2— 10 and B—6).

Parts:

CR 1-CP1O 1N647

2—82
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Airpor t Surveillance Radar Model ASR-7

r

Additional Protection Requirements

1. Protection should also be provided for the Azimuth Pulse Generator
(APG) Landlines. These are 600.4. balanced lines and a special terminal block
is not available to accommodate a three electrode gas type surge arrestor , P2
in the diagram. These must be wired directly to TB1O.

PROTECTED
o P2 ~ 1 CIRCUIT

~~~~~ ~~~~~~~~~~~
- 

_ _ _ _ _

Parts , (Multiply by 2) :
P2 Tfl3iBA or equivalent RI and R2 5 .4... , 5-watt wirewound
P1 Transzorb GS1. 5K1OC resistors.

Protection Requirements for Azimuth Pulse Generator (APG)
Landlines of ASR-7

— 2—83
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Airport Surveillance Radar Model ASR-7

2. Protection requirements for the video and trigger line drivers are

diagramed below. The protection may be mounted on the Line Driver Video

Relay Panel or in CJBA6 if coaxial feedthrough connectors are available. If

the latter is chosen, the protection components may be mounted in small metal

boxes with coaxial connectors on two ends. This box with the connectors may

then serve as the connection for the incoming coaxial cable from the Relay

Panel and the outgoing coaxial landline.

R i R2
COAXIAL f ~~~~~~~~~~

- ¶ —MA- SELECTED NORMAL
CABLE TO ~L.. VIDEO AND TRIGGER
REMOTE (e ’ ) P2 ‘

~~~~~~~~~ P1 OR
SITE ‘.4~I J SELECTED MTI VIDEO

a) PROTECTION FOR V~DE0 L INES.

Ri R2
COAXIAL —%W- ~ — VV~ SELECTED BEACON
CABLE TO TRIGGER
I~EMOTE 

~~~~~~~~ P1

b) PROTECTI ON FOR BEACON TR IGGER

Parts :

P2 TI! 31 6A (or equivalent) R2 10-’~- , 1-watt carbon resistor
Ri 10—si. , 5—watt wirewound resistor P1 Transzorb GS 1. 5K91

Protection Requirements for Video and Trigger Une
Drivers at Transmitter Site

2—84
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0 1 0 1 0

FA9455A 6 . 4 ”
FA9455B 11.9”

_ _ _ _ _ _  —

(~-L4
~
*_.885t’ 3f

Figure AlA Lightning Protection Module , Plan View
The plan view gives critical clearance and mounting dimensions. The 5 termInal unIt is
designated FA 9455A. The 10 termInal Ia designated FA 9455B, Figure A 1B Is a full
scale photograph of the FA 9455A showing diode insertion and resistor mounting for the
most common arrangements.
Resulting circuit:

P1 ~~-, —-—-- — —

— 

~~~~&D1)G PAGI B U~~ aiCt

A-i 

~~~~~ _ _ _ _ _
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~

TO
EQI JPMENT

l~ J
TO - 

IL

LINE

S

1e1: 
- c.-

~

Figurc AID LPM Type FA 9455 A

Note the crossover connector connectlr~ the top two terminals. This
is used In the occasional case where more mounting points are required
such as for a series diode.

A-2
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GENERAL SEMICONDUCTOR INDUSTRIES, INC 
1

D(SCIIPTION
This leadless T,ansZo rb is det s~~sesi fo. duiec t qCtt ~~ f i t  is ii.p lacrme nt of a ~., •‘ sch e.gr su ppsesst s

rw$i~ n IO~s er vo ltaqes are needed Ii pr otect voltage te r is i t ,ve Ci f f i i t ’5  FiSi  Bipola r appl icat iuns .
i~rtes on the reverse side

The T ,ansZorb ‘as a pea k pulse powe i ratinq of 1500 w atts fo. I m,llitetond and th.,~~t .,i ’ t.fl Ii.

used in app it i ns whet , induced l i~itn nq on ‘urji ~, remot e tr anSmissi on lines pr e sen t a hazard
the elect ’ in c . V ~ (Refer en t e R E A Specut &at .iin PE.  601 The response turn, i i t  T rans Zo ,b 

k~ -c lam p act io is ef f ec t iv e l y i s t j ntan,ous (het t ~ i than 1 s 10 ‘ ‘ sec .~ th ere f or e , they can - i .  t
lnteqrateif C is MOS devic es. Hybrids and other voltage- sensitive Sernicoruhu ‘itf jnI compo
ne~~is T a’ s? o rbt Cdfl also be utid in spi es Of parallel to ncr ease the peek power iatinqs

TransZor bs have pi oven to be effect iv, in As , l i i ’ .o , - Avuon,c ~ and Cont ri~Ii. Mobil Communiciluon
Equipment , Computer Pi,we’ Supplies. Numerically Controll.d Machinery, and ii many ot her ap
pilcatiorss wh ere iiiluctiv,’ and switch ing transi e nt s IC pr esent ~~ 7 Tii~•AiI~l$~iSt

• 1500 w afts p..k power dissipation

• Ava ilabl , in ranges front 6.$V so 11OV.

MAXIMUM 1AT INGS
• 1500 W atts of P.ak Puls, Powet dissi pat ion at 25 C
• t ., , l0vol t s to BV min i Lets than ii 10 ~ second s
• Operating aol Storage Temperature; —65 to +175 C

i s lew wit
• For*arl sut .p rat ‘~ 200 ~~~~ I 170 second at IS C i~i ~• Stead 5 State p~ wei dissipation 1 0 W I e~ ow I.
• Pe~j i’? i  n rat p lil~ cyt l ~ l Ol ’ i 1
MECHANICAL CHAIACTUISTICS
• Ceramic Csse wi th Metal Caps I
• Weight 1 25 grams fip pros im ite) 4.....L
• Polar it y marked with pol arity symbol j

i ~~~~~~~~~~ 
TIUd

• 8od~ mar ked with logo and t yp e numb er
lssrmm

ELECTRICAL CHARACTER ISTICS

• Clamping Ratio 1 33P Full rated powe r
115 P 50% rated power 

• ... . -.., ~... . ,.. 
i,,. 

ASSN(VIAIIONS $ SYMSOLS
—..*— Sr.~~ OH V , . * ii isd C,,...i.

u ~ I 
~~ ~~~~~~~~~ ~~~~ ~~~~  

— — .5  ~-4f 4 Lu4f 4 5 Iii i~~~’~ i54? Ci ’ii~~

• a • - .— 
._ i•• i..’wi - ~- I itt t iI~ 

t fbi VCCC piiO’ i~ iiV .~ .twI.

_ 

~

‘: 

f 
L~ 1 1

!1T~ i L tttifl I 
~~~ 

N~ i.e

iOSm i.e IV t OY tOY I SOY A T,.nsZo,S a nomull~ ~ s. .-, e -nthn~
p.w ti.. ~~ IV 0.1St,., VtuIlft ,.III tea ,m,r, Stied OI~ VoiIaq. ii.i *ist e

S tISSUE 2 ,s,..id S. .q. .i I -  C q.s.ti. thin 5. DC.
VISUal I - Pe$ Pulse Pwi,r vs Passe Ylue Tpp lcal Capaut.ucs vs Steitlewe Vefla a cwtt...oou pel iipii.trn,. eiiair i—a

f——
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G E N E R A L  SF M IC O ND U CJ ( ) P  N DIJ S I R I E  S IN

ILICT1ICAL CNA*AC’TIRI$TICS so 2 5C  
________ ________

~J J___ I ~~~~~~~~II;t s  W I aswaawi ~~~~ ww.so so ewso
OSUISU ‘so ~~~~ 

ii s, • i, i~~~ . v wi. i~~ ‘s~~ tWl** 1 - *~ II ti •tItus tOtal I.. S OMAlI C I I  ,ue*se,ow

tousle til ts so so tots a
Ii. 55 

~ I 
I I-~ — h ip

I SkCS SA S~~ - ~~4s - i 4  tO t o s  1000 4) 05’
I SKC7 S i ’ s  6 ‘ S •‘~ 50 II ‘ 300 12$ 061 I
t %kCOS s -  . i~ IS tO 05 1000 i t~i US ’ • ‘t(

1 3KC7 SA o s  - S - 55 tO it i 500 1)2 061 
_______________________

I — _ _ _ _ _ _ _

I SKCS 2 . ‘i ’l  7 is -i 2 hO ,‘ s  200 120 065
1 51(52* i .’ i 5 0 1  tO 2 200 174 065
I S1C9 I 7 4 - i tO O I t i l l  50 109 065 a —I 5kC9 IA • ii ‘-~~~~ I I i  SO Il l  065 a i s a S

1 51(50 5 tO d i V  I 1.0 I I S O  tO 100 (I ’S ‘ ‘ “.e “~~
I SP.s.I0A 555 ‘5 ’  Ill S I 4% tO 005 0 ,1 VISItS 3— P,Ise *uetw.
I 31(11 $ ‘52 ‘i’~ U I  I 16 2 S 91 0.5
I.S1CI 1* ‘~ 4 l O S  I, I 05 6 S 96 0’S

I 51(12 ‘2  05  ‘ 3 2  1 17 1 S s o~s U

~~~~~ ________

I SkCI2A (‘2 I I I  U S  I it, - S Vii 0’S
1.5kC13 i O’ i  It I-I I I s~~ 3 ‘q OIl
I SKC1)A i i  ‘:4 I 112 5 82 OIl
1 S1CIS i ,’ I t S  t b S  I 220 S 65 004

I

5.31(15* ( 7 4  4 3  I S O  I 2 1 2  S 11 0*4
l.SK C1O Us  4 ~ - - I 2 5 . 5 S 64 OSA S
I SKCS6A ~ o - 2 0 4 I 2 S S 61 0*6

I 31(15* 5 I I 4 ’4 I 252 5 595 01$
1 51(15 1 (1. 2 ‘ 9 5  1 26 5 S S63 05$

I S1C20 •. ‘ii i 2 2 1  I 
~

-. I S c i  090 t
5.SkC2OA I ’ I ‘ d o  i i I - S 54 090 3 *
1.3kC22 S ‘ IS ,~4 2 I II 9 S 47 092
1.5kC22A Ill 209 2 ) 5  I S 49 092
1.SkC24 194  2 1 6  264 I 34 1  5 4 1  094
1.S~ C34A 20 S 2 2  5 25 2 I 3 ) 2  5 45 094 C — — —0 50 I~~ 3 55 10
1.S1C27 21 I 24 3 :~ 

- I y9 I S 3 5% 0~6 I — ti.np.a.,i, C
1.SkC 27A 7 3 t  25 2 8 4  I l ’ i  S 40 096 115151 4 —  Ser Cw,e1.51(30 24 I 7 0  l i i i  I 3 4 5 097
I.SKCI06 256 2 5 5  I i ’  I 4 i  4 5 16 097

I.3kC33 265 29 7 i. I I 4 -  ‘ j ~t 5  o9s Non-standard voltage lypes betwaun those
I.SkC334 25 2 II 4 i4 - I 4S - 33 09S tabulated may be sp.c.fi.d as illustrated
1.5kC36 29 I 4 2 4  iV i. I 5~j  ii 5 79 099
I.5ks 36A 5 0 5  14 2 i - S I 49~~ 5 30 099 Family Typ Nominal IV Tolaranc. Suffix
1 SkC39 316 3 5 1  429 I 564 S 26.5 tOO ..L... ~~~1 S1.C)SA 3 3 3  5’ I 4 i’  I 5 ) 9  5 2$ 100
1 5kC43 145 1$ - 4 4 I 61.9 24 lOt 1.5KC 7.2 A
1,SKC4IA 56. 409 4 5 $  I 59) 5 25 ) 101

IV Will be Nominal IV 75% for A1.SK C47 15 I 4 7 5 S t  7 I 1 .7 0  722 tOt
1.SkC41A 4 02 44 49 4 I s4 g ~s ~ 

Suf f ix types and 10% for non-suHit
1.skcsl 4 t  4 S 9  56 I I ‘3 5 5 204  102 types at the last current of the next
1. SKCS1A 4 3 6  45 5 5 3 6  I 70 I 5 2 1 4 502 iow.r standard voltag. type
I.SKCSI 4 S 4  5 0 4  6 1 6  I 5~~5 S 11.6 lOS
1.SKC SOA 4 5 53  7 5$ $ I 110 3 9 3 V 0 Will be S5% of Nominal BV for A”
1.SKCS2 502 S i R  6* 2 I $90 S 6 9  104 suffix type and 51% of Nominal IV
1.51(62* 5 5 0  519 65 I I $5.0 S I * 7 .104 for non-suffix types

• 1.31(6 5 55 I iii 2 74 .  I 95.0 5 15.3 .104 V 1 Will be proportionally interpolated
1.SNCSI* SI I 64 1. 11 4 I 92.0 5 16.3 .104 between th. two neighboring stand-l.SkC7S 60 7 6’ 5 2 5  I 505 .0 S i3 .9 . 103
I.SkC7SA 64 I • I I 15$ I 10 .0 S 14.6 lOS aid types

• 1.31(52 664 10 90.2 I 3 i 5 , ~ S Il 7 .105 l~ Will be that of the next low.r stand-
I.3kC12A 101 7 7 9  SO I I 113.0 S 1 3 4  .103 •rd type.
1.SKC~I 15 7 SI 9 100 0 I 131.0 $ II 4 .106
I SICOIA 17$  565 95% I t25.o 5 120 .106 l~~. Will be proportionat.ly interpolated

1.51(110 $1.0 900 1 10.0 I I 440 to.~ . too between the two neighboring ;tandard
1.S~C1O0A 5 3 5  930 1Q5 0 I 131.0 5 1 1 0  .106 types
I.SKC1SO $ 92  990 12 1.0 I 155.0 S 9.s .107
I.SKCI1M 940 105 0 - 116.0 I 152.0 5 9.9 .101 

_________________________________

SIPOLAR APPLICATIONSvs ot to. a~~s ~~~ I.) usic s ot ways ii.. ’. ).s ~~vs uarnuuu
SU d~~J~~ s er pa,.ust w lie ,... . tush pew.r SaMMp caweility e . • For Bipolar us. C or CA Suffix for types

usia wiag
tree e aiaaih? SaveS asia .L~L1M ~~~~~~ ~~~~~~~ .-~ •‘ ~‘ ~~~

“ 1.IKC7.5 through types I .IICC1 10.ha ftrahh.I it is seclasiry Is, the vi

.rdSr.4 how 158 4adISIy Is, • usahl idOtillel clIp .
maieI.I ti.i, ~~ I eOH SI isdo .15851 ii Stilt lit 19V51 .61115 IS lila Phd 01151158 ‘ Electrical chsract er ist ic s apply in

__________________________________________________________________ both directions.
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Report No. l- .\ A —R 1)—7 -l —7 1 , .J anua rv 197-I

2. (‘hen, C • 1.. , ‘‘F~~-\ Lightning I ~I’a I t c ~~t lofl St L5tV : l.tg hl I1ifl~ l’ri it~ ’s’t Ion
I)e vlce~ , ‘~ Report No. I ’ A , \ — R P — 7 - l — I 0 4 , •-\ 1 r I l  1971.
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