1 AUGUST 1958

D EPARTMENT

AU L1BRARY
DOCUMEN TS o
AR mAmust T5-¢ THRO £ -27 /oL I1£¢




AI;R Force MANUAL
‘No. 88-16

*AFM'8

DEPARTMENT OF THE AIR FoﬁCE.
WasumINgTON, 1 August 1958

Foreword

1. Purpose and Scope.: This manual is intended to assist in
planning and constructing electronic navigational aids facilities.
Tt will be used by Air Force personnel, architect-engineers, and
construction agencies responsible for Air Force construction.

2. Contents. The manual contains drawings and allied

requirements for navigational aids facilities. Details of functions
and characteristics of these facilities are furnished in a form which
should suffice for budgetary and constructional planning as well
as for phasing operational and construction requirements. Only
those air-ground communication facilities used in programed
navigational aids are included. As new facilities are added,
insertion sheets will be distributed. Figure 1 illustrates a hypo-

thetical installation comprising all NAVAIDS facilities. Point- -

to-point or long range air-ground communication facilities are not
included.

3. Responsibilities. The designated engineering or installinzg
agency is the agency, designated in the PC document, that
performs the installation  engineering or installs a particular
Tacility.

" 4. Pertinent Information:
a. Definitions. Definitions applicable to this type of
construction are contained in AFR 10046 and TO 31-1-8.

* This manval supersedes AFM 38-16,-1 October 1955.

b. Siting Criteria. Information regarding details of
siting criteria should be requested from the appropriate Installa-
tion and Maintenance Activity.

e. Working Drawings. Complete detailed reproducibles .
of standard AW working drawings for navigational aids facilities
are distributed to all major air commands and Air Force installa-
tions representatives. Requests for ‘copies of these drawings
should be directed to Director of Installations, DCS/O, Head-
quarters USAF, ATTENTION: Engineering Division.

5. Recommendations. Recommendations or suggestions for
the improvement of this manual are invited. Such recommenda-
tions or suggestions should be forwarded to the Director of
Installations, DCS/O, Headquarters. USAF, ATTENTION:
Engineering Division, Washington 25, D. C. g

This manual contains no copyright material.

By ORDER OF THE SECRETARY OF THE AIR FORCE:

THOMAS D. WHITE
Chief of Staff

OFFICIAL:
J. L. TARR
Colonel, USAF
Director of Administrative Services




Contents

Ohaptzr
1. Standard Navigational Aids Buildings and Appurtenances
2. Air Traffic Control Tower
3. Remote UHF/VHF Transmitter/Receiver Facilities
4 Radar Approach Control (RAPCON) Center (For Non-CAA
Overseas Areas Only)
. Radar Approach Control (RAPCON) Facility Building (Conti-
nental United States & Overseas CAA Areas)
. Ground Controlled Approach System Search Radar
.. Ground Controlled Approa.ch-System Precision Approach Radar

. Mobile Ground Controlled Approach (GCA)

Chapter

9.
10.
11.
12.

13.
14.
15.
16.
17.

Instrument Landing System (ILS)

Class “B” VOR (TVOR) _ . _______ .

VHF Omnidirectional Range (VOR)

Tactical Air Navigation (TACAN),
(OBD) Facility

Radar Beacon (RACON)

75 MC Fan Marker

Radio Homing Beacon

High Frequency Direction Fmder (HF-D/F) oo

Ultra High Frequency Direction Finder (UHF-D/F)

Omnibearing Distance

Figure Title
1. Typical Base Layout for Air Navigational Aids
2. Air Traffic Control Tower, Remote Transmitter and Receiver

. Radar Approach Control

. Ground Controlled Approach System—Search Radar

. Ground Controlled Approach System—Precision Radar Approach-
. Mobile Ground Controlled Approach

. Instrument Landing System.:

ILLUSTRATIONS

Page

precedes page 1 8.

9.
10.
11.
12.
13.
14.
15.

10
. 26
38
44
50
56

Figure

Class “B” VOR (TVOR) -

VHF Omnirange

Tactical Air Navigation (Omnibearing Dlstance) Facility
Radar Beacon (RACON)

75 MC Fan Marker

Low Frequency Homing Beacon

High Frequency Direction Finder (HFD/F)

Ultra High Frequency Direction Finder

Title
Emergency Power, Building, Types 1, 2, and 3.
Floor Plans, Schedules and Details
Emergency Power Building, Types 1, 2, and 3.
vations and Longitudinal Section
Navigational : Aids Building, Types 0, 1, 2, and 3.
Floor Plans, Schedules and Details
Navigational Aids Building, Types 0, 1, 2, and 3.
- Elevations and Cross Section

Number
AW 26-03-26
AW 26-03-26 Ele-
AW 26-03-27

AW 26-03-27

DRAWINGS

Page

AW 35-46-05

3

4

AW 35-46-05

Title

Middle and Outer Marker Beacon ILS, Navigational
Aids Building, Types 0, 1, 2, and 3. Plaxs, Ele-
vations for Type 0. Plot Plan and Notes for
Types 0, 1, 2, and 3

Middle and Outer Marker Beacon lLS Naviga-
. tional Aids Building, Types 0, 1, 2, and 3. Flans,
Elevations for Types 1, 2, a.nd 3. Details for
Types 0, 1, 2, and 3

Number




AW
AW
AW

AW

AW
AW

AW
AW

AW
AW
AW
AW
AW

AW
AW

AW

AW

AW

e

1Y august 1958

Nwmber

AW 38-12-10

AW 38-12-10

38-12-10

38-12-15
38-12-15
38-12-16
38-12-16
78-18-01

78-18-01
78-18-01

86-06-05
86-06-05
86-06-05
86-06-06
86-06-06
86-06-06

86-08-04
86-08-04

86-08-05

86-08-05

Title
Transmitter-Receiver Building, Types A, B, C, and
D (Navigational Aids and AC&W Sites). Sched-
ules, Symbols, Abbreviations, Plot Plan- - --—---- .
Transmitter-Receiver Building, Types 4, B, C, and
D (Navigational Aids Site). Plan, Foundation
Plan and Elevations. - --c-----o--zo-- o= 0
Transmitter-Receiver Building, Types 4, B, C, and
D (Navigational Aids and AC&W Sites). Wall
sections and Details. - ———-—------- e
Transmitter/Receivere Building. (for Use in Arctic).
Type A. Plans and Elevations._---- e
Transmitter/Receiver Building (for. Use in Arctic).
Type A. Wall Sections and Details._Joccoo-n-
Transmitter/Recéiver Building (for Use in Arctic).
Type B. Plans and Elevations_ - --ccoo-o----
Transmitter/Receiver Building (for Use in Arctic).
Type B. Wall Sections and Details_ - —co--—---
Fuel Facilities for Navigational Aids, Outside Piping,
Above Ground Installation - -----w-------oo--
Fuel Facilities for Navigational Aids, Inside Piping-
Fuel Facilities for Navigational Aids, Qutside Piping,
Below Ground Installation . —-----------------
Control Tower Incased. Floor Plans—Sections_ .- -
Control Tower Incased. Elevations .- ccc-------
Control Tower Incased. Tower Framing Elevations
.and Details_ .-~ ==

Control Tower, Open Leg, Trestle Type. Floor
Plans—Sections <o —coomcmcmmmmmm-—mmmo oo
Control Tower; Open Leg; Trestle Type. Eleva-
FODS - — - e oo mmmmmmmmmmmmmmmmm—m—mss==T oo
Control Tower, Open Leg, Trestle Type. Tower

Framing Elevations and Detailso o occeeemee e
AN/CPN—-4 and AN/MPN-1 Mobile Ground Con-
trol Approach System. Hardstand Layout and
Details (Dual Coverage) - --—--------~--=-=-----
AN/CPN-4 and AN/ MPN-1 Mobile Ground Control
Approach System. Hardstand Layout and De-
tails (Single Coverage and Multi-Runway) - —----
AN/FPN-16 Ground Control Approach System.
Fized Base Layoub - —coo-oommmommoo-mo
AN/FPN-16 Ground Control Approach System.
Turntable Base Layout - —--coommnmmmmmmmmmo

Page

20

21

23

24

.25

12
13

14

15

16

17

53

55

47

48

AW

AW
AW

AW

AW
AW
AW

AW

AW

AW
AW
AW
AW

AW
AW

AW

AW
AW

AW
AW

Number

86-08-05
86—08-06
86-08-06

86-08-06

86-08-07
86—-08-07
86—08-09

86-08-09
86—08-09

86-08-09
86-08-09
86-08-09
86-16-01

86—16-02
86-16-04

86—16-06

86-16-07
86-16-09

86-16-10
86-16-11

| Title
AN/FPN-16 Ground ?Conttol Approach System.
Pier Layout and Details for Foundation Design
for Prefabricated Steél Structure (Turntable Base) -
AN/CPN-18 Ground i Control Approach System.
Layout Details_ - -—io-ocmmmmmommmmmmmmm s
AN/CPN-18 Ground: Control Approach System.
Construction Details- - - -----—-- e
AN/CPN-18 Ground Control Approach System.
Duct Construction, Cable Run and Aerial Suspen-

sion DetailS. - - ccofo-mmmmmmmmmo—=mmommmmToo

Radar Approach Control Center Building. Floor
Plan and Schedules: - - - ----- e

Radar Approach Control Center. Building. Eleva- -

" HOMS.. - - o oo mmm o mmfmmmmmmmm——mmmmm oo
Radar Approach Control Facility | Building (CAA/
USAF). ' Floor Plan and Details, 1 Story Building-
Radar Approach Control Facility Building (CAA/
USAF). 1st Floor Plan and Details, 2 Story
BUilding - - - - - oo mmmmmmmmm=mmmmmmmm=mmoo =
Radar Approach Control Facility Building (CAA/
USAF). 2d Floor Plan and Details, 2 Story
Building - - - - ccdmm o mmmm o Smm o R
Radar Approach Control Facility Building (CAA/
TUSAF). Roof Plan and Details_ -occmcmmmemm--
Radar Approach Control Facility Building (CAA/
USAF). Elevations and Details_ o cccccmmmomm-
Radar Approach Control Facility Building (CAA/
USAF). Elevations and Details_—- - S
TLow Frequency Homing Beacon. Typical Layout
and Details_ - —ocioomcmmmmmmmmmmmmmmmm T
UHT Direction Finder. Plans, Sections and Details-
1LS Glide Slope AN/MRN-8. Siting and Construc-
tion Criteria .- ocemmmmmemm oo P
ILS Localizer, AN/MRN-7. Siting and Construc-
tion Criterid .o o--—c-o-m--m-mmmom-ommTmooT
Standard Base for 73 Ft Antenna Supports.--------
Low Frequency Homing Beacon or ILS Compass
Locator.” Typical Layout and Details_.--- [
UHF Direction Finder. Plans and Details---—-----
Radar Beacons. Typical Layout, Plot Plan and
Details - - - - —-----= e

PR

rage

49
41

42

43
.28
29

32
33

34
35
36
37

. 93
102

59

60
94

95 -
103

85




=T pus 'O ‘g Y seuas ], TOULP LY dTBLIoUT g wV e v W UF UR UU axa v

Rt s I St vooumTT o ~
- gy mmitlecieooo-hesoTosTosmeseq WOWORNSUOD o ooTeemoeoooseooeotoooC Y -
. : ‘ o - -80-98 MV 0% A !
F}??S_&_S___q_o_fef)_liiflj__I?fgitfci?__?t}?_sgmf CI[ g‘g&l}l\t V %0 : worpgpuno ‘ueld ~(9HS SPIV reuorgesiaeN) d
¥ -wmegshy yoworddy 10I3UOD punor SI-NJIO/NV 90-80-98 MY ' pue D ‘g ‘v seddy ‘Suping JQAFQOGH'IQ%”‘“S““L 01-21-8¢ MV
' e vt ter el TTTTTTTTT ue[d 10Id ‘suoneladIqqy ‘spoquidg ‘sarn .
- (oseg OIqEBIWIN])) AINONIIF 1993g PareolIqeaid 10f 61 S (s MFOV PUS SPIY  omeSATA) O
o Yt : oA sadKL ‘Gurprng.. 1941909y~ 31wSUBLL 4 QI8

_uStse( . uoTyEpUNO  T01 s(rese( . PUE Jnofe] 1914 ‘ S Ny
' dy 21013 101 902 : e

. . . Title B
VHF Omni Range, AN/FRN-124, Mountain Top

T Numver T S R piste e i :
AW 86-16—-12 —4 and AN/CRD-2. Plot Plan ! AW 86-16-17

. and Details_ B T etk
AW 86-16-13 Fixed Plant OBD, AN/URN-3.

. " Tower Foundation Details - —o—oooooooo- AW 86-16-17 VHF Omni Range, AN/FRN-12A, Mountain Top
AW 86-16-14 VHF Omni Range; AN/FRN-12A. Plot Plan and Installation, Miscellaneous Details_ . _________
AW 86-16-19 UHTF Direction Finder, AN/ERD-5/6 and Single

. Site Requirements._ oo ;
AW 86~16-15 Mobile Tacan, AN/TRN-6. Plot Plan and Details_ ¢ Antenna AN/CRD-6/FRD-2. Typical Layout

AW 86-16-15 Mobile Tacan, AN/TRN-6. Plot Plan Layouts with and Details - - oo
QGenerator Shelter_ e AW 86-16-21 Class “B” VOR(TVOR). Siting_-cooocoooo_=

AW 86-16-15 Mobile Tacan, AN/TRN-6. Generator Shelter De- AW 86-16—21 Class “B” VOR(TVOR). Foundation and Electrical

AW 86-16-16 75 MC Fan Marker. Typical Plot Plan and Details_ AW 86-16-21
AW 86-16-17 VHF Omni Range, AN/FRN-12A, Mountain Top
Installation. Plot Plan, Schedules and Details___




“Il;' Dv‘ﬁ‘l (Face blonk p. ¥Iil)

AN/ TRN=€
EQUIPMENT
(TACAN)

AN/F.RD-2
REMOTELY

(UHF/DF SITE}:!
OPERA

L AN/MRN-T
LS LOCALIZER . .

CONTROL AND .-
. MONITOR LINES

CONTROL AND
MONITOR LINE,

—
CONTROL AND
MONITOR LINESK

CONTROL' TOWER

.VIDEO CONTROL CABLES
~—_ (SUPPLIED BY AACS)

RADAR APPROACH CON
TROL CENTER.
~ (RAPCON)

CABLE ROUTING IS SYMBOLIC ONLY.
LOOP" CIRCUITS USING ONE CABLE
FOR SEVERAL FACILITIES IS DESIR-
ABLE, WITH ONE AUDIO PHONE
LINE HAVING DROPS AT EACH FAC-
JILITY, WHEN 'POSSIBLE.




| REMOTELY OPERATED FROM =
§ THE CONTROL "TOWER

REMOTE - RCVR (
REMOTELY OPERATED FROMf
RAPCON & C/T. ) B

" CONTROL LINES e gy~ - - .
» ‘ - b ] L / R S - . R ANSFEN Il-:3A oN A
S ‘ Zr R S _ | RADAR BEAC .

R L, ' ‘7.7 . CONTROL LINES* : //K_ S ' : —
: . Lo / CONTRQL LINES

> " . H /

ILS GLIDE SLO
EQUIPMENT" SITI
AN/MRN-8
> CONTROL AND — s

MONITOR LINES = e ;
T — /{\_‘CONTROL "AND S

- — MONITOR LINES ] :
/ § AN/FPN-16 (REMOTELY

§ OPERATED. FROM RAPCON)
@ PRECISION APPROACH RADAR

] T e CLASS "B" VOR |-
—‘& © "= MANHOLES B (TVOR)
GCONTROL LINES " T P

T TSS~VIDEO CONTROL CABLES ST RN SsenoorES DT s —
~—_ (SUPPLIED BY AACS) S s L . ’ _—

. CONTROL AND
MONITOR LINES

CONTROL AND
MONITORLINES

SE LAYOUT FOR AIR NAVIGATIONAL AIDS

Figure 1,



— —_— — - . = T — .

A =
AN//URKNTDO : )
HOMING- BEACON j

AN/CPN-18 SITE .
REMOTELY OPERATED
FROM RAPCON.

(SEARCH RADAR)

REMOTE RCVR SITE (EQUIP B
REMOTELY OPERATED FROMJ
RAPCON& C/T. )

AN/FPN-13
RADAR BEACON

REMOTE XMTR SITE (EqQuip. B
REMOTELY OPERATED FROM
RAPCON & C/T),

| LS GLIDE SLOPE i
EQUIPMENT - SITE
AN/MRN-8

—— Faky 3 .
—_— "
—_— B
. —_—
—_—
—_—
——

T ———

T e -
== ————
~
—
—
—_ IR EORTT, —~
CLASS."B" VOR
* {TVOR)
S
i —

-
VY . —
§ o
i B /

CONTROL AND
'MONITOR LINES

: : v ; ILS MIDDLE MARKER
/& M ~ . 3,000' TO 4,000' FROM END OF RUNWAY.

> ) WHEN COMPASS LOCATOR IS INCLUDED
] AN ANTENNA SIMILAR TO THAT USED BY
o HOMING BEACON (AN/URN-5) IS ADDED

CONTROL. AND -
MONITOR LINES

\ ILS OUTER MARKER SITE
: 4 TO 7 MILES FROM END
—— | for_runway.

Th— —k

VOR (AN/FRN-12A) 8 TO I5 MILES
FROM END OF RUNWAY.

ORAWN BY.
CLOAKER
pec 51




AN/URN-5
HOMING BEACON :

——

—_— 5 —=
AN/C
REMOTELY OPERATED

FROM RAPCON.
(SEARCH RADAR)

AN/ FPN—

13 ——
- RADAR BEACON : , AT
/ s o —
’ h / - o —— p— i
. — REMOTE XMTR SITE (EQUIP.
- REMOTELY OPERATED FROM &
TROL LINES o — RAPCON & C/T).
—_—
: — —_— =
S
i

ILS GLIDE SLOPE
EQUIPMENT SITE
_AN/MRN-8

CLASS 'B" VOR
(TVOR).

_—
/
/
/
——
/

. CONTROL. AND

. — MONITOR LINES
—

1L.S MIDDLE MARKER
3000 TO 4,000' FROM END OF RUNWAY.

o WHEN COMPASS LOCATOR IS INCLUDED v
AN ANTENNA SIMILAR TO THAT USED B
i "] HOMING BEACON (AN/URN-5) 1S ADDED

AT THIS SITE

CONTROL AND
MONITOR LINES

4 T0 7 MILES FROM END
OF RUNWAY..




"HIGH FREQUENCY DIRECTION
FINDER (HF DF)

AN/CRD-2, AN/TRD-4

AN/FRD- 2(UHF/DF SITE) '
i REMOTELY OPERATED FROM =~ .
H THE CONTROL TOWER q :

REMOTE . RCVR SITE (EQUIP
REMOTELY OPERATED FROMf
RAPCONG C/T. )

— "AN/FPN-13
- . & RADAR BEACON

CONTROL AND —

/ MONITOR LINES T

/ - _— —_ :
- B/ - /R;‘CONTROL AND
P — " MONITOR LINES
/ / i v B R g G EYE S TR G R A 288 Y
- - | AN/ FPN-16 (REMOTELY
| OPERATED FROM RAPCON)

i PREGISION APPROACH RADA

R -_ -
e _
CLASS "8" VOl
" (TVOR)
™ .VIDEO CONTROL..CABLES -
~—__ |SUPPLIED BY AACS) o

. Y CONTROL ', AND

. : " MONITOR " LINES

k) S .+ "MONITO ) INE:

~ " .
~

CONTROL AND
MONITOR LINES *




HIGH FREQUENCY DIRECTION fi
FINDER (HF DF)
AN/CRD-2 , AN/TRD-4-

EQUIPMENT
(TACAN?

AN /F.RD- 2(URF/DF
JHReEmMOTELY OPERAT
! THE CONTROL TO\

CONTROL AND
. MONITOR LINES

CONTROL AND
MONITOR LINE

CONTROL AND i
MONITOR LINES = T

™ VIDEO CONTROL CABLES
~__ (sUPPLIED BY AACST

— —
~_

A \

8 RADAR APPROACH CON- —~

B TROL CENTER.

4 {RAPCON)

N
~

CABLE ROUTING IS SYMBOLIC ONLY.
LOOP CIRCUITS USING ONE CABLE
FOR SEVERAL FACILITIES IS DESIR-
ARIF . WITH ONE AUDIO PHONE

E LINE HAVING DROPS AT EACH FAC-

1LITY, WHEN POSSIBLE.



sy B AReNE PR B iy

Chapter 1.

STANDARD NAVIGATIONAL AIDS B

UILDINGS AND APPURTENANCES

A. Standard Navigational Aids Building (Drawing AW-26~
03-27)

This building is used for a majority of the fixed-plant naviga-
tional aid facilities and may be constructed:

1. To include an equipment room only (type 0), or

2. With provisions to house one, two, or three generators (up
to 30 kw) in addition to the equipment room (types 1, 2, and 3).
The navigational aids building details shown on drawing AW-
26-03-27 are used for standard navigational aids equipment
layout drawings, electronic installation drawings, and maintenance
and operational planning. . Therefore, all construction details
affecting the above items must be carefully adhered to. Power
wiring details and requirements for all navigational aid facilities
using this building are given on the cited drawing. Minor
variations for different navigational aids facilities also are noted
on ‘the drawing. The building orientation and plot layout are

given on drawings for-each navigational aid facility, as listed in
subsequent chapters of this manual.

B. Power Building (Drawing AW-26-03-26)

This building is used where a power unit shelter only is required
and is available for one, two, or three power units up to 30 KW
in size. (Types 1, 2, and 3 buildings in drawing AW-26-03-26.)
The information in paragraph A, regarding planning, wiring, plot
layout, use of drawing, and so forth, also applies to this building.

C. Fuel Storage and Distribution Facilities (Drawing AW-78—
18-01 ‘

This drawing gives details of the fuel storage (above and: below
ground) and distribution facilities required for navigational aids
facilities. Location of the fuel storage area with respect to plot
layout for each facility is shown on the drawing. ‘
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27 1 GROUND ROD, GP-26
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. GENERAL 'NOTES

THIS DRAWING PROVIOES DETAILS OF ABOVE GROUND FUEL
FACILITIES FOR GASOLINE OR DWEBEL FUEL OK ,FOR INSTALLATION
OMIT CENTER SUPPORTS W THE NAVIGATIONAL AIDS OR EMERCENCY POWER BUILDINGS SHOWN
FOR 275 GALLON TANKS ON  DRAWINGS AW 26-03-26 AND AW 26-3-27.MODWICATIONS OF
THIS INSTALLATION CAN BE MADE TO ST OTHER TYPE BULDINGS.
2 THS SYSTEM INCLUDING TANK AND PIPING SHALL BE NSTALLED W
A. AND OR N.B.F.U. CODES.
CLASS '8 2600 P51, REMFORCED.
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| SEE MOTE 5
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AL ETE \HI.L
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TANK AND BASE OF SEDMENT AND WATER.

6 DRAN VALVE WILL BE INSTALLED AT LOWER END TO PERMT

(273 GALLON TANK ‘SIMILAR Exczrr AS NOTED) . DALY DRAINING .

T MPOMUM DISTANCE BETWEEN TANK AND BULDING SHOULD NOT BE
LESS THAN I5 FEET.

8 TANK ANO PIPING CONNECTIONS SHALL BE' TESTED TO MAWTAM
5 P.SI. FOR 30 U,

9 TANK AND ABOVE GROUND PIPING TO' BE PAINTED IN ACCORDANCE
WITH MILITARY SPECIFICATIONS..

10 THREADED PIPE CONNECTIONS WILL BE SEALED T oL A0
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|.\'\mcuon BOLTS — | .

4-q - 44
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56 1—?—-1 - 8" paf e "
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24
“

Lr g

IN ACCORDANCE WITH IMLITARY SPECIFICATIONS .
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6 —(F s .
7 i~ — Fs 13 THE ROGF OF THE PROTECTIVE SWED OveR T FUEL TANK
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/ 12—~ f—-11 17 3 ::lyL:: m%mmm MATERIAL AND WILL BE FURMISHED
/ \ ; 18 ALL ITEMS SHOWN HERE-ON ARE CONTRACTOR FURMISHED 6
1 21 35% OFF LEVEL INSTALLED FOR Z. INSTALLATIONS UNLESS OTHERWISE NOTED.
i SEE NOTE § FOR 0.S. INSTALLATIONS, SUPPLY OF FUEL FACILITIES ITEMS
- TERMINATION OF - 1 AND CONSTRUCTION REQUINED WILL BE AS SPECIFIED BY
- OUTSIDE PIPING 2 3 3 AACS &M UNTS.
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TO EXHAUST LINE

BUILDING TYPES 1,2 & 3
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SEE NOTE 2

GENERAL NOTES

GASOLINE RESISTANT COMPOUND.
SUPPLY AND RETURN SYSTEMS.
SUPPLY PIPING SYSTEM.

AND FUEL RETURN PIPING SYSTEM .

TO SUIT OTHER TYPES OF BUILDINGS.

| THREADED PIPE CONNECTIONS SHALL BE SEALED WITH OIL .AND

2 COPPER TUBING AND FLEXIBLE HOSE ASSEMBLY iS IDENTICAL FOR
. 3 GASOLINE POWERED GENERATORS REQUIRE ONLY THE FUEL

4 DIESEL POWERED GENERATORS WILL REQUIRE BOTH FUEL SUPPLY

5 THIS DRAWING PROVIDES DETAILS OF FUEL FACILITIES FOR
INSTALLATION IN THE NAVIGATIONAL AIDS OR EMERGENCY POWER
BUILDINGS SHOWN IN DRAWINGS AW-26-03-27 AND AW-26-03-26.
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Chapter 2
AIR TRAFFIC CONTROL TOWER

A. Function |

This facility provides visual and aural air traffic control for an
"airbase through the use of radio communications equipment and
visual aids. Aircraft landing, takeoff, and taxi control is accom-
plished from the control tower by the remote control of communi-
cations equipment and coordination by interphone or telephone

with other base or associated agencies.

B Physical Characteristic

1. The standard control tower consists of a control room (cab),
equipment room, junction room, and generator room plus inter-
mediate floors or supporting structure as required. The primary
equipment located at the control tower includes the AN/FRC-
19( ) comsole, AN/URD-2 (VHF-DF), AN/GRC-32 (UHF
Backup), and BC-624 and BC-625 (VHF Backup). The layout
and construction requirements are.shown on drawings AW-86-06—
05 and AW-86-06-06. Siting criteria are available from Airways
and Air Communications Service. Total power required for a
standard control tower is 41.5 kw, 120/208V, 3-phase, 4-wire

60-cycle, of which 30 kw is heating’and/or air conditioning. Mini-
mum (no spares or expansion capability) telephone cable require-
ments are 64 pairs. However, this requirement varies considerably
at each base, depending on local conditions such as Civil Aero-
nautics Administration tie lines, base tie line requirements, and

. approach control responsibilities. Fuel facilities are shown on

drawing AW-78-18-01. °

2. The major air-command will determine the height of the
control tower and will make the determination based on its knowl-
edge of existing conditions and probable future airfield use. To
fulfill its function the centrol tower cab should be sufficiently high
and suitably located to afford an unobstructed view of the airfield
runways, clear zones, taxiways, warming-up and parking aprons.
A suggested standard is to have the control tower cab floor at
least 20 feet above the highest obstruction. It should be noted
that drawings AW-86-06—05 and AW-86—-06-06 provide that addi-
tional intervening floors may be specified so that the control tower
cab floor may be placed higher than the minimum of about 30
feet by increments of 10 feet.
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REMOTE UHF/VHF TRANSMITTER/RECEIVER FACILITIES

A Function

The remote UHF/VHF transmitter faclhty provides the' UHF
and VHF transmitters associated with the control tower and radar
approach control (RAPCON) center. The remote UHF/VHF
receiver facility accommodates the UHF and VHF receivers
associated with the control tower and RAPCON center. The
combination of these two facilities provides voice ground/air
communications between the control- tower and/or RAPCON
center and aircraft equipped with VHF and. UHF transmitter-
receiver eqmpment ' .

B. Physical Characferlshcs

1. The transmitters (AN/GRT-3, T—217 BC-640, and so forth)
or receivers (AN/GRR-7, R—278, BC-639, and so forth) are
housed in a building constructed in accordance with drawing
AW-38-12-10.. The type “A’” building is used for receivers or

transmitters. The type “B-C” or “D” building is used for

18

transmitters’ when .more space is required. Airways and Air
Communications Service furnished the siting criteria and erects
the necessary antenna supports for the buildings.” Power require-
ments (connected load, including heaters) are as follows (120/208V,
3-phase, 4-wire, 60-cycle):

Type A (Transmitter, w/o RAPCON) _________________ 22.5 kw
Type “A» (Transmitter, with RAPCON)________________ 36.2 kw
Type “A» (Receiver with or w/o RAPCON)_____________ 11.85 kw
Type “B’ (Transmitter, w/RAPCON) __________________ 36.2 kw

Type <“C”* & D’ Determined by operational plan.

Minimum (no expansion or spare capacity) signal cable require-
ments are for 28 pairs at each site when RAPCON centers are
included or 13 pairs for a base without a RAPCON center.

2. Access road, fencing, plot layout, and construction require-
ments for buildings are shown on drawing AW-38-12-10. = Arctic
type of construction for these buildings is detailed on drawings
AW-38-12-15 and AW-38-12-16. Fuel facilities are shown on
drawing AW-78-18-01. ’ :
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; Chqéfer 4
'RADAR APPROACH CONTROL (RAPCON) CENTER
; - (For Non-CA A Overseas Areas Only)

A. Function ‘
The RAPCON center houses the control equipment associated
with the RAPCON facility and acts as the nerve center of the
RAPCON system. All radar data from the search (AN/CPN-18)
and precision (AN/FPN-16) radar sets are presented in the center.
All radio communications' channels used in the RAPCON pro-
cedure are terminated at the operating positions within the center,
as are the various wire (telephone) circuits which are used for
coordination with adjacent centers and other facilities.

B. Physical Characteristics
The standard RAPCON center building is constructed in
‘accordance with drawing AW-86-08-07. No stringent siting

-

criteria are to be met in determining the location for the building
except that it must be within 10,000 cable feet of the associated
radar sets. (The radar data may be remoted up to 10,000 cable-
feet from the radar sets.) The total power required for full-load
operation of the center is approximately 60 kw, 120/208V, 3-phase,
4-wire, 60 cycle. Telephone cable requirements are 130 pairs
minimum (no spares or expansion capability). However, this
figure may vary widely, depending upon local traffic conditions.
Construction details of the emergency power building, for use
where required, are shown on drawing AW-26-03-26; associated
fuel facilities.are shown on drawing AW-78-18-01.
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Chapter 5

RADAR APPROACH CONTROL (RAPCON) FACILITY BUILDING
(For Continental United States and CAA Overseas Areas) '

A. Function

The RAPCON facility building houses the control and data
processing equipment associated with the RAPCON facility and
acts as the nerve center of the RAPCON system. All radar data
remoted from various search, precision and/or tracking radar sets
are processed and/or presented in this facility building. All radio
communications channels and various wire (telephone) circuits
used for coordination with adjacent facilities are terminated and
di\stributed to the operating positions within this facility building.

B. Physical Characteristics

The standard RAPCON facility building is constructed in
accordance with Drawing- AW-86-08-09. This building is
designed so that it may be :built in one, two, or three story con-

figurations as well as increments between the one and three story
configurations. Also, it has the design capability of being ex-
panded in increments between the one and .three story configura-
tions in steps, without disruption of operations during the con-

" struction periods. This building is complete except for the

communications antenna tower. Broadband Blue Lighting is
provided in the operations room. Siting criteria-is available
from Airways and Air Communications Service. - Total power
required will depend on the building configuration. However,
300KW, 120/208V, 3 phase, 4 wire, 60 cycle should be the mini-
mum building power entrance planned. Minimum (no spares ér
expansion capability) telephone cable requirements are 130. pairs.
However, this requirement varies considerably at each base,
depending on local conditions such as Civil Aeronautics Adminis-
tration tie lines, base tie lines and local traffic conditions.
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Chapter 6 ) -
GROUND CONTROLLED APPROACH SYSTEM SEARCH RADAR

A, Function

Area Search Radar, AN /CPN-18 equipment is a conventional
two-dimensional-type radar, permanently installed, which provides

a map presentation of the area adjacent to the air base. TUnder .

optimum conditions, it supplies azimuth and range information
. on aircraft in any direction and at distances up to 40 miles. This
information is transmitted over cables to operators stationed at
~ a central RAPCON center where it is used for identifying and/or
monitoring the movement of aircraft in the area covered. The
AN/CPN-18 radar may be installed at a distance up to 10,000
cable-feet from the RAPCON center and ean be used to maneuver
selected flights into position from which the proper approach for
a landing can be made under.the direction of the precision radar
operators. :

~ B. Physical Characteristics

The installation consists of radar equipment installed in a
prefabricated building which is located on or in the vicinity of the
airbase. The radar antenna is mounted on a tower adjacent to
the radar prefabricated shelter and the power unit is housed in a
second prefabricated shelter located nearby. Construction re-
quirements are given on drawing AW-86-08-06. Siting criteria
are turnished by Airways and Air Communications Service.
Total power required at the site is 15 kw, 120/208 V,.3-phase,

“4-wire, 60-cycle. Minimum (no spares or expansion capability)-

telephone cable requirements are 1 pair for connection to'the base
telephone system, since remoting cables to the RAPCON center
are provided with the equipments, however, if it is desired to
perform the radar approach control function from the AN/CPN-18
shelter a 26-pair cable should be provided from the base main
distribution frame to the AN/CPN-18 site.
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L : Chapter 7
" GROUND CONTROLLED APPROACH SYSTEM PRECISION APPROACH RADAR (PAR)

A. Function

- Fixed ground control approach (GCA), AN/FPN-16 is a pre-
cision type radar, permaneﬁtly installed, which supplies accurate
and continuous azimuth, elevation, and range of aircraft, within
& 20° azimuth sector, on final approach to the landing runway.
Maximum range is 10 miles. Azimuth and elevation displays
show the position of the alrcraft with respect to the extended
centerline of the runway and the predetermined glidepath.
. Operators stationed at a RAPCON center located not more than
10,000 feet from the AN/FPN-16 receive these data over remoting
‘cableés and interpret lateral and vertical deviations from the
final approach path. Correctlons then are supplied by the opera-
tors to the pilot of the aircraft by radio communications. The
AN/FPN-16 is almost identical with the precision system of
mobile GCA (AN/CPN—4) and performs the same functions. No
communications equipment is supplied with radar set AN/FPN-16.

B. Physical Characteristics

The fixed installation consists of radar equipment, a 5-ton air
conditioner driven by a 15 horsepower 3-phase electric motor
and an aircraft-type heater installed in a prefabricated building
which is located approximately 500 feet to one side of the instru-
ment runway. The shelter also may be positioned on a turntable
MT-1173/FPN in which case it may be rotated to COVer runways
other than the instrument runway. The radar antennas are a
part of the shelter and the power unit is mounted on a pad nearby.
Where weather conditions necessitate, a shelter may be constructed
for the power unit. (Drawings AW-26-03-26 and AW-78-18-01.)
Construction requirements are given on drawing AW-86-08-05.
Siting criteria are furnished by Airways and Air Communications
Service. Total power required at the site is 21 kw, 120/208 v.,
3-phase, 4-wire, 60-cycle. Telephone cable requirement is one
pair to the base telephone system, (no expansion capability),
since remoting cables to the RAPCON center are provided with
the equipment. :
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MOB!LE GROUND CONTROLLED APPROACH (GCA)

" A. Function

1. This facility is a mobile ground radar and communication
system providing a means for directing the movement of aircraft
over a predetermined airpath for a safe approach to an alrbase
runway under conditions of reduced visibility.

2. Model AN/CPN—4 is used by the Air Force and is an im-
provement over the older and original GCA model AN/MPN-1.
The AN/MPN-1 and AN/CPN—4 are mobile units, complete with
power supply and the entire:equipment can be towed from one
runway location to another or shipped intact on standard railroad
flatcars. The equipment also is designed for airlift in cargo
aircraft.

3. The radar portion of the AN/CPN—4 and AN/MPN-1 con-
sists of two systems operating independently with separate dis-
plays. One radar, called the precision system, is almost identical
to the AN/FPN-16 and performs the same function. This sys-
tem supplies accurate and continuous azimuth, elevation and
- range of aircraft, within a 20° azimuth sector, on final approach
to the landing runway. Maximum range of the precision system
is 10 miles. Azimuth and elevation displays show the position
of the aircraft with respect to the extended centerline of the
runway and the predetermined glidepath. Operators stationed
in the operations trailer interpret lateral and vertical deviations
of the aircraft from the final approach path and relay corrections
to the pilot of the aircraft by radio communications. Radio

communication equipment is supplied as an integral part of the
AN/CPN—-4 and AN/MPN-1. The other radar is a conventional
two-dimensional type providing a map presentation of the area
adjacent to the airbase. Under optimum conditions, it supplies
azimuth and range infermation on aircraft in any direction and
at distances up to 40 miles. This information is used by the
operators to locate and identify all aircraft in the covered area
and to maneuver selected individual flights into positions from
which the proper approach for a landing can be made under the
direction of the precision radar operators. -

4. Flight control GCA requires no special airborne components
to be installed in the aircraft. Successful use of the GCA requires.
only that the pilot of the approaching aircraft be able to com-
municate with the GCA operators over standard voice radio
communications equipment which normally is installed in all
aircraft. -

B. Physical Characteristics

1. Mobile Equipment (AN/CPN-4, AN/MPN-1). The AN/
CPN—4 consists of two trailers for rapid road movement if required
and is the improved version of the AN/MPN-1 (1 trailer). The
facility (either MPN-1- or CPN—4) is located on a hardstand
adjacent to the instrument runway. Both the AN/CPN—4 and
AN/MPN-1 include power units to supply emergency power in
case of a power failure. The AN/CPN-4 power units are mounted
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in a second trailer while t;hé poﬁzer unit for. the AN/MPN—I is
mounted- in the truck. All operating radars, antennas, and
communications equipment are mounted in or on the trailers to
‘provide an independent operating facility. Construction details
are shown on drawing AW-86-08-04. Siting criteria are fur-

nished by Airways and Air Communications Service. Total
‘power required at the site is:

AN/MPN-1: 16 kw, 120/208 v, 3-phase, 4-wire, 60 cycle

AN/MPN-11B or AN/CPN-4; 20 kw, 120/208 v, 3-phase, 4-wire
60-cycle.

AN/MPN—llC 20 kw (1-25 hp motor)

o705k o
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Mlnlmum (no. spare or: expanslon c&pabﬂlty) telephone

av
requlrements are 26 pairs from base telephone exchange to ‘GCA -
srce

2. Mobile Eqmpment (AN/MPN-11).

between the AN/CPN—4 and the AN/MPN-11 is that the AN

MPN-11 trailers have solid bodies and, therefore, are not trans-
portable in a C-54 aircraft.

3. The newest version of mobile GCA is the AN/MPN-11C.
An electric motor (25 hp) driven air conditioner and a third trailer

with a 60 kw power unit will be furnished with the AN/MPN-11 C.

The essential difference

)
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1 August 1958 “AFM

Chapter 9 A
INSTRUMENT LANDING SYSTEM (ILS)

A. Function -
The instrument landing system (ILS) comprises the following
group of related electronic aids to an instrument approach:
1. The localizer (AN/MRN-7) which furnishes lateral guidance
to the airport runway.
2. The glide slope (AN/MRN-8) which provides vertical guid-
ance down the predetermined descent angle to the touchdown
. point on the airport runway.
3. Two marker beacons (RC—115B), middle and outer, which
furnish two accurate spot indications of the descending aircraft’s
distance from the runway end, along the approach course.

B. Physical Characteristics
1. For the instrument landing system the following construc-
tional aspects apply: '

(a) Localizer (AN/MRN —7). Drawing AW 86—16-06 shows
the facility layout, construction, grading requirements and access
road for the localizer. The localizer transmitting equipment is
housed in a weatherproof, heated, van-type prefabricated trailer
mounted on a concrete handstand. The localizer antenna system
is normally located on the extended runway centerline nearby.

- Siting criteria are developed and siting is accomplished by the
Airways and Air Communications Service. The emergency power
unit is housed in a nearby power building (drawings AW 26-03—26
and AW 78-18-01). Total power required at the localizer equip-

461139 O-58—5

ment trailer is 5 KW, 120/240 V, Single phase, 3 wire, 60 cycle.
Electric heating requirements, if any, for the emergency power
building, must be added. Minimum telephone cable requirements
(no spares or expansion capability) are two pairs.

(b) Glide Slope (AN/MEN-8). Drawing AW-86-16-04
shows the layout, construction, grading requirements and access
road for the glide slope facility. The glide slope transmitting
equipment is housed in the same type of trailer as the localizer
and the antenna system is mounted on a mast attached to the

‘equipment trailer. Siting criteria are developed and siting is ac-

complished by the Airways and Air Communications -Service.'
The emergency power unit is-housed in a nearby power building
(drawings AW 26-03-26 and AW 78-18-01). Total power re-
quired at the glide slope equipment trailer is 5 KW, 120/240 V,
Single phase, 3 wire, 60 cycle. Electric heating requirements, if
any, for the emergency power building must be added. Mini-
mum telephone cable requirements (no spares or expansmn capa—
bility) are two pairs.

(¢) Middle and Outer Marker Beacon (RC-115B). . Drawing
AW 35-46-05 shows plot layout, antenna counterpoise, access
road and fencing for the marker Beacon facility. The transmit-
ting equipment is normally installed in a NAVAIDS building,
(drawings AW 26-03—-27 and AW 78-18-01) with the exact type,
1. e, 0,1, 2 or 3 being designated on the basis of availability and
dependability of local power service. The equipment antenna and
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antenna counterpoise are mounted on top of the building. Total
-power required at the site is 13 KW, 120/240 V, single-phase, 3
wire, 60 cycle, (3 KW for electronic equipment, lights, outlets
and 10 KW for electric heaters). Siting criteria are developed and
siting is accomplished by Airways and Air Communications Serv-
ice. Minimum telephone cable requn*ements (no spares or expan-
sion capability) dre two pairs.
(1) In some cases low frequency homing beacons, termed
. compass locators, are installed in either or both of the middle

N ONIMVHD 336
1 NI

fs 0N 235)

27 ¥ 9310N 335

and outer marker beacon bu'ﬂdingé.. In this case, then, plot lay-

out, compass locator antenna pole location, ground radial system,
access road and fencing should be as shown on drawing AW
86-16—09. The compass locator equipment is installed in the
NAVAIDS building with the appropriate marker beacon. The
ninimum power supplied for the marker beacon facility will
normally provide that required for the compass locator facility.
A minimum of two pairs of telephone cable are required for the

compass locator equipment.
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TOWARDS APPROACH ENI
OF INSTRUMENT RUNWAY.

20

F — PERMANENT MARKERS (3 REQD )

PLAN

SEE NOTE 8 AND DRAWING N2
AW-85-I6-18.

TELEPHONE 8 POWER
TERMINATION PEDESTAL
SEENOTES 9 813 8 DETAILS

GLIDE SLOPEEAI-LléA]RDSTAND DETAILS
S < 1/4" 1’0"

SEENOTES 6 87 ®

4-1/2"§ EYEBOLTS
H /4" EYE

T
s
'HARDSTAND AS SHOWN
HARDSTAND EYEBOLT
DETAL  ®

SCALE:3" »10"

MARKERS (3 REQD)
GLIDE SLOPE HARDSTAND
SEE DETAILS

TELEPHONE & POWER
TERMINATION PEDESTAL
SEEDETAILS 6 NOTES 9 8 13

DETAIL "A" ®

SCALE:1"=10-0"

“TURNAROUND.

TELEPHONE 8 POWER
TERMINATION PEDESTAL

GLIDE SLOPE EMERGENCY

|
/PDWER BUILDING

ALTERNATE DETAIL"A"- OPPOSITE SIDE OF RUNWAY

( SEE DETAIL "A" FOR NOTES, DIMENSIONS , ETC.)

®

POWER BUILDING, SEE NOTES
B DRAWING Net AW-26-03-26

4-1/2" 4 EYEBOLTS,
/- WITH 3/ EYE.

GLIDE SLOPE HARDSTAND

GENERAL NOTES

1. THE GUDE SLOPE HARDSTAND SHOULD BE INSTALLED ONTHE
SIDE OF RUNWAY WHICH IS5 FAEE OF TAXIWAYS, HOWEVER THE

GUDE N HER
SIDE OF THE AUNWAY AS DESIGNATED 8Y CONTRACT P,
2. MAXIMUM LONGITUDINAL. SLOPE IN THIS AREA NOT TO EXCEED |%
NO PERIODIC ROUGHNESS GREATER THAN G INCHES. SEE
SHADED AREA. .

3 THIS AREA SHOULD BE KEPT CLEAR OF ROADS, TAXIWAY'S AND
OEATACLES. SEE SHADED AREA.IZZ22Z GRADING NORMALLY
ACCOMPLISHED IN THE RUNWAY INSTALLATION WILL SUFFICE
PROVIDED CONDITIONS (NOTE 12) ARE MET.

© 4 MAXIMUM TRANSVERSE SLOPE CF AREA DESCRIBED, INNOTES 283 1S
INDICATED IN TYPICAL TRANSVERSE SECTIONA-A"

© 5 THE GLIDE SLOPE EMERGENCY POWER BUILDING MUST BE
LOCATED A MINIMUM OF 1000 FEET ON EITHER SIOE OF THE
CENTERLINE OF THE AUNWAY AND BELOW THE | ON
TAASITIONAL SLOPE LNLESS WAIVER 15 OBTAINED FROM

@ HABDSTAND SHOULLD NOT EXTEND OVER 2 INCHES ABOVE ADJACENT
LEVEL.
7 HARDSTAND SHOULD BE CONSTRUCTED OF CONCRETE SO THAT

CONTRACTOR TO
AUNE THROUGH SITE PARALLEL TO AUNWAY CENTERLINE
*os 5. (SEE DETAILS)

(@ 9.7THE TELEPHONE B POWER TERMINATION PEDESTAL SHOULD BE LOCATED
ON THE SIDE SHOWN FOR EQUIPNENT TRAILER LOCATION ON EITHER
SIDE OF RUNWAY.

I10. TELEPHONE CONTROL LINES FOP THE GLIDE SLOPE MAY BE
RUN IN THE SAME TRENCH AS THE POWER CABLE IF DESIRED
. SEPARATED BY A MINIMUM OF o 1500

i

50
.7 OACH END OF THE ARUNWAY -ANO
FEET TO THE LEFT OR, RIGHT OF THE RUNWAY
12.FOR THE INSTALLATION, THE GRADING NORMALLY ACCOMPLISHED
IN RUNWAY INSTALLATION WILL BE SUFEICIENT, PROVIDED
- THAT, WITHIN THE AREA SHOWN IN TYPICAL PLAN, THE
DITIONS ARE MET:

LLOWIN :
CAYA UNIFORM LONGITUDINAL SLOPE NOT TO EXCEED ONE

s
Ci
EXCEEDED, AND INST/
SPECIALIST MaY € REQUIRED TO PROVIDE A USEABLE; -+~
P BAEAI [N LONGITUDINAL SLOPE MAY CAUSE BUMPS
= AVOIDED: - -
IAAY CAUSE BENDS

DED.
, MOUNDS AND DE! IONS SHOULD BE AVOIDED.
NO PLANE, CAR ORTRLCH PARKING, OR STRUCTURES ARE
PERMISS | BLE. .
(F)IN CASES WHERE INTERFERENCE DUE TO REFLECTIONS
L OP MANMADE OBJECTS APPEARS
E AACS SURVEY ENGINEER, HE WILL PROVIDE
THE FEASIBILITY OF OPERATION WITH OR
WIT) AEMEDIAL MEASURES.
(© 2 POWER REQUIRED AT PEDESTAL POWER SWITCH FOR GLIDE SLOPE EQUIPMENT
IS 5KW, 120/260 V, 45 = 65 CYC., |§ AT 5% REGULATION.

@ [4 EXCEPT AS MODIFIED BY PARAGRAPH 2, STRUCTURES |
AND EQUIPMENT WILL BE MARKED AS AN OBSTRUCTION
IN A E "WITH THE OF AFR 81-15

1S. FORMAL WAIVER FROM HQ-USAF 15 REQUIRED WHEN GLIDE SLOPE
EQUIPMENT 13 LOCATED LESS THAN 500 FROM RUNWAY CENTER-
LINE.

@ 16.0BSTRUCTION LIGHTING WILL BE PROVIDED WHERE REQUIRED BY AFR 9114
TO BE FURNISHED BY USAF AND INSTALLED BY THE CONTRACTOR.

TECETED SHEET 2 BY REVISING 6 RELOCATING REQUIRED DETAL
T THIS SHEEY ; DELEYED ALL REFERENCES TO 5C3-31 GLIDE
SLOPE ; DELETED ONE TRANSVERSE SECTION , ACCESS ROAD,
& MARKER DETAIL  REVISED NOTES 4,4, 013 BOWG TITLE |

1o7-57

o163
c-i-e
PEn
isss
T

NovK_IG ADDED _ A
TRiN%, SHOVLOER GRADIIG NOW CONRORMS 0 AFE 644
TOTE 1l AND DRawine COARSCTRO

FoTee i+ 4 (¢ AooLo

3

e
MONTGOMER'
L S o
e LTI

GRAPHIC SCALES APPLICABLE DRAWINGS

UNITED STATES AIR FORCE

ARCHITECTURAL SYMBOLS

ME easr+
B cmavel

CONCRETE

TITLE

ILS GLIDE SLOPE

1CS_GLIDE SLOPE
ENERGENCY POWER BUILDING
FUEL FACILITIES

WISC. CONSTRUCTION DETAILS

e e
olaliiseerTear

. AN/MRN-8
SITING_AND CONSTRUCTION CRITERIA

o T qresatse

= —
scaus AS NOTED | .

“Arraoris Toe owe of FTA, U, & 4K At

5 —
4 ek 54

e v

-86-16-04

TATICCATNS bviow 4€1/1
m, 2V}
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DRAWING N2 86-16-04 SHEET | DATED 14 JULY 1952
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351002218102
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GENERAL NOTES . - - (X

w 7o NORMAL POWER i © 1 T PovEn BUILONG 310ULD BE LOCATED & Wik OF 050" OrF T
g e OF ThE Ruks O ITNER 3108 AND SELOw |00 7 TaA
g wocauizen suensencr rowen ——{ | | SR O T R DL ST SR B O .
T > . BUILDING. SEE NOTE 1 8 2. LDCATE LoGALIZER OUTSIDE OF THE CLEAR ZONE AND BELOW THE 5041 .
I - 26-03-26 & o . GLIDE ANGLE AREA. A WAIVER MUST BE OBTAINED FROM HEADQUARTERS
. g Rwetanisoor. USAF FOR ANY DEVIATION FROM THIS REQUIREMENT.
: - 8 (®© 3. EQUICMENT TRAILER HARDSTAND SKOULD BE CONGRETE WITH A SURFACE .
@ . NORMAL PGWER & STANDBY POWER LEVEL WITHIN £ 1/2 INCH AND CAPABLE OF SUPPORTING A VEHICLE WITH
3 DIRECT BURIAL CABLE. AN AXLE LOAD OF 5,000 LBS.
& SEEROTE il 4. THE LOCATION OF THE EQUIPMENT TRAILER HARDSTAND MAY BE ON EITHER
= , SIDE OF THE RUNWAY CENTERLINE AND WILL GE GOVERNED BY EASE OF
. 3 1000 CONSTRUCTION OF ACCESS ROAD , HOWEVER, TURNAROUND WILL BETONSTRUCT-
£D AT FURTHER POINT FROM RUNWAY §.. .
- - CLEaR ZONE S THE TELEPHONE AND POWER TERMMATION PEDESTAL SHOULD SE LOCATED .
= 1 H ON THE SIDE SHOWN FOR EITHER POSITION OF EQUIPMENT TRAILE .
(© 5. THECLEARANCE ARRAY 8 DIRECTIONAL ARRAY HARDSTANDS oD aE AT .
. , THE SAME ELEVATION * 27,
- ~~ %:‘goﬁ,fgta%w‘gg‘f” USAF) 7. CONTRACTOR TO SET PERMANENT MARKERS INDICATING EXTENDED CENTER- .
N H . SEE NOTE LINE OF RUNWAY AND A LINE PERPENDICULAR TO THE EXTENDED CENTER- -
. : . ® LINE AT THE SITE. (SEE DWG. N2 AW- 86-16-18 ) ]
H . 8. DIRECTIONAL & CLEARANCE ANTENNA ARRAY HARDSTANDS ARE REQUIRED TO
: TOR oRRAIN CRITERIA TELEPHONE & POWER AN SUPPORT WEIGHTS NOT TO EXCEED 400 L8S.PER SQUARE FOOT . THESE
N N H SEE NOTE 13 TERMINATION PEDESTAL.
‘SHOULDER H i SEENOTES 5 & 10 & ACCESS ROAD HARDSTANDS MUST BE CONSTRUCTED SO THAT UNDER ALL WEATHER
3 : DETAILS THIS SHEET, SEE DWG ND. AVi-86-16-18 CONDITIONS THEY WILL REMAIN FLAT WITHIN A % 172 INCH. THEY SHOULD
= CONFORM WITH A UNIFORM GROUND SLOPE NOT TO EXCEED 2 % . HARDSTAND
: MARKERS AT 3 SHOULD BE OF CONCRETE OR BITUMINUS CONSTRUCTION .
- i LOCATI Ng SEE \ AN ELEVATING TRESTLE FOR THE LOCALIZER ANTENNA ARRAYS WILL BE )
; \‘Wr% . NOTE REQUIRED UNDER THE FOLLOWING CONDITIONS © :
o Leag 5, p ey rrotiedd A- WHERE THE ELEVATION AT THE LOCALIZER SITE IS MORE THAN 15 TO
N Ly CLEARA 20 FEET BELOW LINE OF SITE TO TOUCHDOWN .
ML B. WHERE THE TERRAIN BETWEEN THE RUNWAY END AND THE LOCALIZER
I p 1) — SITE CONTAINS A STEEP, BLUFF LIKE SURFACE.
o & . : = > 3 ®© 1. rower  REQUIRED AT PEDESTAL POWER, SWITCH IS 120/240 V, 45- 65 CYCLE
QUNWAY " ™) @ - H - - £ 5% REGULATION, AT SKW MAXIMUM LOAD .
T - - 1——cL ARANCE' ARRAY
= ALL PERMANENT , . . TELEPHONE CONTROL LINES MAY BE RUN IN THE SAME TRENCH AS THE POWER
. . s z MARDSTAND FOR JOINT L Mmeen To moicaTe ‘8| _— Lo w;sfngggg,su HAROSTUID FOR CABLE. IF 50 DESIRED. THEY SHOULD. BE SEPARATED A NININUM OF 1 FOOT.
g i SECUPANCY OF COURSE55'|  Extiioed st ft = s 12 EXCEPT 45 UCIFED 1 PATAGLAPY 2 STRUCTURES AU EUIPEN WLt
H COURSE MONITOR SHOULD BE - KED AS AN OBSTRUCTION IN ACGORDANCE WITH THE PROVISIONS OF
POSITIONED ON HARDSTAND ON FOn / ‘F" 91-19 - -
. TENDED RUNWAY § & e UARDSTAND / (©) 3. CONTOUR (AND CONTENT) OF AREA AROUND LOCALIZER ANTENNAS AND
T oNToR 193 SEE ;%Eﬂ%'ﬁr%s [~ BETWEEN LOCALIZER ANTENNAS AND RUNWAY END MAY BE DISREGARDED,
2 AND B AND . SUBJECT TO THE FOLLOWING LIMITATIONS ¢
o SEE DETAILS - ) DETAILS THIS N 4. NO METALLIC OBJECTS OR STUMPS LARGER THAN 2 FEET IN DIAMETER
Nl ' 250'. SHEET. N4 IMAY EXTEND HIGHER THAN 2 FEET ABOVE THE PLANE BETWEEN ANTENNA
- B r i N 4-12"4 EVEBOLT, WITH 34" BYE BASE AND END OF RUNWAY. SUCH OBJECTS , WHEN. OTHERWISE PER -
SHOULDER - 1400' PREFERRED DISTANCE (SEE NOTE 2) N . 4 MISSIBLE IN ACCORDANCE WITH THIS CRITERION, MUST NOT BE SYM-
ES 2
§ T ALTERNATE) v METRICALLY SPACED IN A PATTERN OF LINES OR ROW:
out B. DITCHES AND STREAMS ARE PERMISSIBLE IF THEY RUN BELOW THE PLANE .
. . - WHICH INCLUDES THE LINES BETWEEN ANTENNA BASE AND RUNWAY END
. : — PROVIDED THE DITCHES OR STREAMS ARE LESS THAN 25 FEET IN WIDTH
. ; ___ UMIT ofceAbED AREAy — AND PROVIDED THE DITCHES OR STREAMS DO NOT FORM AN ANGLE
1 . - e TeTa] GREATER THAN 10 ° WITH'A LINE PARALLEL WITH FACE OF THE ANTENNA -
iz SauAze WEATURE, PrOOR C. ROADS LOCATED BELOW THE PLANE INCLUDING THE ANTENNA BASE AND
;= - * T e taoor e EXTEND ABOVE THE PLANE , OR (2) TRAFFIC THAT DOES EXTEND
. Fl TYPICAL PLAN ENCLOS! APPROXIMATELY ABOVE PLANE IS UNDER CONTROL OF THE CONTROL TOWER .
. : gl o S EASTEN TO s ndos isTaLLED 0. TREES AND VEGETATION (EXCEPT FOR LOW GRASS ) MUST NOT BE .
w2 O RyNwAY H[ pepesTALL EHUERY PERMITTED TO EXTEND ABOVE THE ANTENNA BASE-RUNWAY END PLANE; | *
. o ® METHOD ~* DETAIL AT ® HOWEVER, OUTCROPPING LEDGES AND BOULDERS, AND SMALL NON -
2N OPTIONAL: . EYEBOLT METALLIC STRUCTURES , ARE PERMISSIBLE .
g ! . o RO £ A SHARP CHANGE IN TRANSVERSE SLOPE IN THE AREA BETWEEN THE
. el EXTENDED N H | 070" GROUND " N ANTENNA AND RUNWAY END SHOULD BE AVOIDED. A GENERALLY
5 ‘RURWAY . £0D, WiTH o savauzeD . UNIFORM TRANSVERSE SLOPE NOT EXCEEDING 2% IS PERMISSIBLE -
. 100"- 0" ATED AT ca (©) 14. AT LOCATIONS WHERE AN APPROACH LIGHTING SYSTEM WILL BE INSTALLED
EQUIPMENT 3 SIDE_OF ; f'\\zoulvMENT - ON ELEVATED SUPPORTS , BETWEEN THE LOCALIZER AND THE RUNWAY
HARDSTAND. CONNECTION(BY UsA) PEDESTAL - . : CONNECTION(BY USAF) END , THE LOCALIZER ANTENNA ARRAYS WILL BE ELEVATED ON TRESTLE
44'-0" SEENOTES G & B 1k caLvanizes| (1 i STRUCTURES EQUAL IN ELEVATION TO THE PLANE OF THE APPROACH .
CoNDUIT: HEA GRADE LIGHT SUPPORTS.
~1 B N 1 TELEPUONE & DOWE
Jin = TEQMINATION STAN
A ; cfgg:"”‘“ ‘{: il DETALLS TS Sifzer
. vg\,w uzL;{:n‘ 3
. 2 PAIR TELEPUONE LINES
1 L TO .CONTROL TOWER(BY USAF)
- = st ELEVATION A ELEVATION'B" ! L
PERMANENT MARKERS |3 REQD) . (SDGE OF umzos‘rAND;‘sl
. SEENOTE 7 . - T .
8-1/2" § EvesoLT POWER i
WITH 3/4" EYE . PLAN
SCALE: 172100 H . THIS SIDE TOWARDS ~——]
RDSTAND DETAILS &
DIRECTIONAL ARRAY HARDSTA e X R
- . H o Py | ! SEE DETAIL ABOVE
" US.AF, B
10-6" GROUND 2OD——e INSTALLED BY d ; SEveTED Access ORD 8 penmanEnT BT GEvALST
! 8-1/2"$ EYEROLT, PLAN 2105 ADDED NOTES 13
‘ o 2 e . : i © T N S
] TOP OF HARDSTAND . ECTION °8 - B° ; ADDED DETAILS X .
. ; TELEPHONE & POWEDR TERMINATION o EVISED OETAL AT EYEBOLT.
gasoe : o PEDESTAL . - - =
R i xTENo 0 seme 20— © | NOTE 17 40060 Ao _AN/MRA. RONITOR DETALL DELETED \
NS ¢ o ]
20"-0" Arvmons
o 1~ /2" EYEBOLT, WITH 3/4"EYE EQUIPMENT TRAILER SPECTOR & MONTGOMERY
= = NOTEEYESOLT ETAIL SANE AS = DEPARTINT OF THE ARMY
. ETAL AT EYEBOLT T L eSS UARDSTAND  DETAIL g Eaa
SECTION B-B DETAI . ; ARRAY. ScaLE:sio" . .
® g — T / "GRAPHIC SCALES ARCHITECTURAL SYMBOLS 4\ W.0-P. UNITED STATES AIR FORCE "
SCALE. 3" = |'-0" ko] - N N TG
L o S e 1O o, 1o - eagm . Al ILS LOCALIZER
= 100" e p— =52 v
T HARDSTAND THICKNESS SAME MANENT MA 01 I's 10D [ME eagma GRAVEL owaaw o AN/MRN-T
s 15°- 0 " HARDSTAND SECTION PERMANENT MARKERS (3 REX frra - ¢
; AS SHOWN IN SECTION * \ = N SAME AS SHOWN SEENOTE 7 Fuleo" orTyaseradidyiz
PERMANENT MARKER W - (e 3
IN SECTION"B -8 ’ 3y N = D GONSTRUCTION GRITERIA
SEE NOTE 7 8 DETAIL Y - B 9 k% SEENGTES 88 6 weo f 2 34 8 woop SITING ANI il
—= —=l? ——=1 e . ]
T %) caeLe TROUGH 3T | 9 CLEARANCE ARRAY " | = g [ETT
b I He HARDSTAND [IEEE RN,
a” T i TEFRGVEE T
2 neen 10'-9 THIS SIDE OF HARDSTANDS TOWARDS DIRECTIONAL ARRAY.) DETAIL Toriesners Lo 7
o e
Wi NITOR — HARDSTANDS CLEARANCE MONITOR ® . scaLe:fo-of 21"
* COURSE 8. WIDTH MO RDSTA [T s-c) - Y 2k

THIS DRAWING SUPERSEDES DRAWING N2 86-16-06 SHEET | DATED 4 JULY 1952
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CENTER LINE. ¥
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(SEE DETAILS
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s MESHSEE NOTE,
i 2 THIS SHEET)
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DRAWING NO aw-26-03-27

POST_FOOTING
(5EE DETAILS SHEET 2)
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(SEE DETAILS
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(ss: DRAWING NO. AW-78-18-01)

L ZPOWER AND TELEMIONE SRRYISE.

/‘FEN“(SEE NOTE 8.)
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AIL SHEET
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ﬁi &‘ TYPE O BUILDING.
: T ‘ 1 & FOR CETAILS REFER T APPLICIBLE
42 2 w000 POSTS = E DRAWING NO. AW-26-03 I
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COUNTERPOISE ELEVATION SECTION A A
SCALE 38% 110 SCALE 3% 120"

; R GraveL @ EARTH
. . =
GENERAL NOTES - = "

| AMINIMUM PLOT SIZE OF 15’ SQUARE 1S REQUIRED FOR MAFZKEE BEACON FACILITY
2. TOP OF COUNTERPOISE To B2 LEVEL AND COVERED WITH ¥id GL: 2" DIAMOND MESH WIRE (@ _[[ADbER ADDED, NOTE 3 HEVGED Tl O MY €700 SRITED v It

SECURELY BRAZED TO MAKE ELECTRICALLY CONTINUOUS. () | EXPANDED GENERAL NOTE 4 ama;ﬁlmw

“ALL AF- OWG, REFERENCES GHANGED TO AW-ILS WAS ILAS. | 23uwe 1|25,
3 WHERE COMPASS LOCATOR 1S INGTALLED WITH MARKER BEACON, SEE ORAWING ' GRAPHIC SCALES e R ey
B . NO. AW-8%-16-09 FOR OTHER DETAILS, INCLUDING LARGER PLOT SIZE ® g5 o 1020 £ L

4 LOCATE BUILDING ON EXTENDED CENTERLINE OF INSTRUMENT RUNWAY, OFF APPROACH =20t0" 2 QT%% SPECTOR & MONTGOMERY

o s  oEviATIoN OF zso sx‘rugn SIoE ay B TOLERATED. MIDDLE AND OUTER ® 36°=1L0" ARCKITIETS — DNGINELIS ormca o T s o s

NWAY CENTERL ms omEN-rATloN OF PLOT MAY BE VARIED F NECESSARY TO SIMPLIFY T 129 & 3 O I FALLS CHURCH, YIAGINIA i WASHINGYON, 0. €.

A S ATE R EQUIREMENTS AND. RSN, THE BULDING D BEACONS VILL BE CORRESPONDINGLY REORIENTED, ALONG WITH bl S

s ‘crgEJ# ITZEP%USIEEDRiLOTTTOQMAIiéTAle"(HPE5AME aELA'UoN*[‘z_)THE looqzo PLOTAS SHOWN ON DRAVING AV-86-16-0 o L UNITED STATES AIR FORCE
UNTE! 1! FRAME TO BE YELLO! INE OR EQUIVALEN' .
MM MIDDLE AND OUTER MARKER BEAGCON

G COUNTERFOISE TO BE GROUNDED AT EACK CORNER TO G'GROUND RODS APPLICABLE DQAWINGS SCHFDU LE OF DQAW’NGS AT A ILS .

RODS MUST BE CONNECTED TOGETHER WITH*2COPPER WIRE OR RIBEON . 55 o5 ___|PRWG.NO. T NAV. AIDS BUILDING TYPES 0,1,283
<7 ALL CONCRETE SHALL BE CLASS B (2500%6@ IN) ASSUMED BEARING VALUE OF SOIL= - "’” P EL“"""’;&%E‘MQ, 23 Q;A.‘ ’.‘?«fﬁ"*“{‘ l;'l::NS ELEVATIONS FOR TYPE O

3000%/5Q.T. ROOF LIVE LOAD = 30"/60.FT. LUMBER =110OF. —- e aAe05 | 207 7 [PLhNS A0 ELOVATIONS FORTYPS . 2.8 5. aprenvin :7CIPLOT PLAN AND NOTES FOR TYPES 0,2 83 |
B FOR DETAILS OF BULDING, REFER TO NAVIGATIONAL. AIDS BUILDING TYPES ©, 1,253 AW-86-1G-OF DETAILS FOR TYPES-0,1,24 3. & ),_;é%g%, éﬁ:ﬁﬁ.— —

DRAWING NO. AW-26-03-27 ® AW 86:16:18 FoR A)FS- m'—m"" g e 13 NOTED | e re 8- 4408 H
g, FENCE REQUIRED WILL BE DETERMINED AT EACH LOCATION. NORMALLY, O BASE SITE FENCING ' > 3?412:1 AvShas o

WILLNOT E REQUIRED, ON OR OFF BASE FENCING WILL BE.IN ACCORDANCI H T % ECToRATY of HOTALLY =99-40~

T R R s el BANCE WITH DETAL  © DATE. WA 27 ] £ fel 1954 swerrl 0 2.

ARCHITECTURAL SYMBOLS
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Chapfer'lo
CLASS “B" VOR (TVOR)

A. Function ,
"The Class “B” VOR (TVOR) is a low power (50 watts) omni-

-directional range that provides, for aircraft equipment with the
_appropriate airborne equipment, automatic visual indications of

azimuth bearing to and from a ground station. The facility
operated in the VHF spectrum as an enroute or terminal naviga-

~ tional aid and is limited to “line of sight”” range.

B. Physical Characteristics .

The Class “B”” VOR (TVOR) is a complete packaged fifty watt
TVOR facility consisting of dual transmitting equipments with
automatic changeover capabilities, a TVOR antenna (84 inches

by 21.50 inches diameter), prefabricated steel shelter (78 inches
by 114.5 inches diameter), electromechanical voltage regulator,
frequency stabilizer, ventilation unit, obstruction lighting kit,
field detector, a remote control unit and electronic component
spare parts. The plot layout, access road, location of the field
detector mounting post and emergency engine generator unit,.-and
construction requirements are shown for a normal TVOR installa-
tion on drawings AW 86-16-21 and AW 78-18-01. Siting cri-
teria are available from Airways and Air Communications Service.
Manufacturer instruction handbooks for installation and main-
tenance, operation and parts lists are furnished with the equip-
ment. Fullload power requirements are 7.5 kva, 120/240 V, 1
phase, 3 wire, 50/60 cycles. ‘
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TAXIWAY

250" MIN.

T seENoTE €

TYPICAL ON BASE’

10 NAUT. MILES | .

. 7 NAUT MILES )

S NAUT MILES

INSTRUMENT
RU

ROACH
DIRECTION

VARIES IMILE

OUTER MARKER
. (EXISTING)

OFF. BASE SITE

( SAC SPEGIAL, REQUIREMENTS )

No scALE

NEFERENA:E OF SITING CHOICE SHALL BE IN ACCORDANCE
wrm SITING NOTES THIS SHEET

\ 1000 N,
\see rore &

. 8 NAUT. wiLES
INSTRUMENT -
RUnwar

I-——_"— approAcH

. DIRECTION

APPROACH ..
DIRECTION
15 NAUT MILES
TYPICAL OFF BASE SITE
O scaLe
notes
TRUE | OTHER OFF BASE SITES MAY BE CHOOSEN TO MEET
NORTH MAGNETIC OPERATIONAL REQUIREMENTS
NomTh 2 PREFERENCE OF SITING CHOICE SHALL BE 1N
AZIMUTH ACCORDANCE WITH SITING NOTES THIS SHEET
REFERENCE MONLMENT
“SEE NOTES Il 817
SEE meG AW 86-16-18 &
ES 58 13 ~o_ ¢
£
. TRANSFER PANEL 8 METER \
FOWER SHELTER SERVICE. SWITCH \ gor

SEE NOTES 7 821

UNDERGROUND FUEL FRCILITIES
SEEnoTe 19 8
o, n 78 18-01

BASIC FOUNDATION
SEE DETALS &)
NOTE 20.

PERIMETER STAKES FOR GROUND
CHECK  SEE NOTES 12

ANTENNA ( GFE)

 ENTRANCE Fu‘

"W CABLES TO DETECTOR POST 1
SEE NoTES 4AB 15 //,%

FIELD DETECTOR
3 SEE NOTES 10 822

TYPICAL SITE PLAN

NOTE: PERIMETER STAKES, REFERENCE MONUMENT
& FIELD DETEGTOR'NOT LOCATED TO SCALE.

GRAPHIC SCALES

0 4 8 R 16 20 26 28 32 36 40
Eo— e —

"10-0"

SITING NOTES

1. WITHIN 750 LADIUS, GENCRALLY LEVEL TERRAIN 1§ tEQURED

A, FOR VIATER DRAINAGE A GRADUAL DOWNWARD SLOPE OF APPROXIMATELY
471N 100° 1S PERMITTED..

3. NO LPWARD SLOFE IS PERMITIED FROM CENTER OF SITE

. THE TERRAIN WITHIN ARADIUS OF 200 FROH CENTER OF THE SITE SHOULD
1 UNFOIMLY GRADED.

o. TERAIN FROM 200 TO 750" SHOULD HAVE NO MAEGULANITIES Whose

TG, WIDTH, OF OLFTH EXCEEDS ONE PEXCENT OF THR B
FROM THE CENTER OF THE SITE.

2, BETWEEN 750' 1o 2000° RADIL
A UPWARD SLOPE uNwtsuuL HOWEVER, IF AN LPWAD SLOPE DOES EXIT,
IT SHOULD NOT EXCEED <
B, - NO TERRAIN vu(mmms SHOULD EXIST THAT EXCEED IN FEIGHT, WIDTH
‘GRDEPTH AVALLE OF ORE FERCENT GF THEIR DISTANCE FIOM THE CINTER

OF T
€. SDOWNWARD SLOPE OF NOT MORE THAN 4 N 100 MAY 1€ TOLERATED.
. BASE DRAINAGE CANALS SHOULD NOT BE CLOSER THAN 1000 FROM THE
SITE.
3. WITHIN 750° RADIUS: NO OBSTRUCTIONS. ARRANGEMENTS SHOULD B MADE TO
* PREVENT ENCROACHMENTS.
4. BETWEEN 750' T 2000' RADI
A. " 'NO OVERHEAD LINES ALE PERMITTED EXCEPT THOSE 1O SITE WHICH SHALL
% ON ARADIAL OF THZ STATION AMD SHALL GO UNDERC -DUND 41
LEAST 750' FROM THE STATION.
5. NO CRSTRUCTIONS SUMTENDING A FOSITIVE ANGLE OF ELE sON GREATEH
THAN ONE DEGREE, MEASURED FAOM THE HORIZONTAL PLANE
TRANST (OGS 4T e CONTER OFTHE Sie, ARE PERHITTED o 'S AREA.
5. ACCESS ROAD, IF NECESSARY, MAY BE LOCATED IN ANY AREA EXCEr  THE 70
DEGREE SECTOR CENTERED ON A RADIAL FROM THE TVOR ANTENNA TO THE FIELD
DETECTOR MONITOR.
¢ SITE LOCATION WL COMPLY WTH AFK'S 8 1.2, UNLSS WAIVER 15 OSTAINED.
(O WAIVER OF 7 TO I TRANSITION SLOPE REQUIRED UNLESS TVOR 15 CLOSER
THAN 100+ T, CENTERLINE OF RONWAY
7., 1 FOVER SHELTIA s CONSTAUCTED OVERALL IEIGHT SHOULD NOT XSt ¢
'SHOULD B PLACED ADJACENT TO SHELTER ON OPPOSITE SIDE FROM
ek OETECICR 46 SHOWN I DETAI, o
8. FENCING IF REQUIRED SHOULD 8 CONSTRUCTED OF NONMETALUC MATERIALS .
9. DIRECT JLRIAL OF CONDUIT AS REQUIRED 8Y LOCAL GONDITIONS. CASLES 70~
B AIED 1o DeEr EXCEPT CABLES LAID UNDER DRIVE & OFF LEASED S0EA
WHICH ARE TO 3€ BLRIED 36" DEEP.

10. DISTANCE OF FIELD DETECTOR POST FROM CENTER OF STATION IS 115" % 11,LOCATED WITHIN
#20° OF ONE OF THE CARDINAL POINTS,

11, PERMANENT REFERENCE MONUMENT TO BE SET 125° FROM CENTER OF TVOR ANTENNA FOR
USE OF DETERMINING THE MAGNETIC NORTH RADIAL.

12. PERIMETER STAXES (STEEL RODS OR PIPE FLUSH WITH GROUND AND SET IN CONCRETE
X SETIN 4 CICLE OF 100 00T LADILS FLOM

TUBIAL D Tires TAKES VERY 105 KON 1 OHCLE.

CONSTRUCTION NOTES
13, ACCESS ROAD AND TURNAROUND. SEE DRAWING AW-84-16-18 & NOTE 5.
14, FENCE AS REQURED. SEE DRAWING AW-B6-16-18 & NOTE 8.

15.. UNOERGROUND roWER And COMTROL ‘CAsLS FROM TECMINAL POLE TO TVOR
FACILITY, AND NECESSARY TRENCHING ., SEE NOTE 9.

16, PERIMETER STAXES, 1/2° STEEL RODS OR PIPE 2/-0° LONG DRIVEN SET, SEE NOTE 12,

17, PERMANENT REFERENCE MONUMENT, 12* x12* CONGRETE TOP SET FLUSH WITH GRADE .«
AND BOTTOM BELOW FROST LINE. SEE NOTE 11

18 GRADE SITE AND CLEAR OBSTRUCTIONS IN SPECIFIED AEAS. SEE GENERAL NOTES.
19, REFER TO DRAWING AW-78-18-0) WHICH SPECIFIES THE AGENCY RESPONSIBLE
FOR FURNISHING AND INSTALUING FUEL STORAGE TANKS AND QISTRIBUTION
SYSTEM.
20, CONSTRUCT CONGRETE FOUNDATIONS AS SHOWN IN DETAILS.

21 CONSTRUCT FOMER SHELTER S SHOMN N DETALLS AND FURNISH AND INSTALL
EMERGENCY GENERATOR AND TRANSFER PAN

2. CONSTRUCT FIELD DETECTOR PIER & MOUNTING POST AS SHOWN IN DETAILS .
23. GFE INDICATES GOVERNMENT FURNISHED EQUIPMENT

ﬁPF:LICAE!LE DRAWINGS

BES

AW78-18-01  FUEL FACILITIES FOR NAV.AIDS

AW B6-16-18  MISCELLANTOUS CONSTRUCTION DETAILS
AWB6-16-2  CLASS'E VOR (TVOR)
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Chapter 11
VHF OMNIDIRECTIONAL RANGE (VOR)

A. Function

The VHF omnldlrectlonal range (VOR) provides, for aircraft
equipped with the appropriate airborne equipment, automatic
visual indications of azimuth bearing to and from a ground station.
The facility operates in the VHF spectrum and is limited to hne
of sight range.

B. Physical Characteristics

. The VOR equipment (AN/FRN-12A) comes complete with a
prefabricated building, 16 x 24 feet. Normally, the antenna and

counterpoise are located at the building site, however, in a moun-
tain top installation the antenna and counterpoise are separated
from the building by a distance of approximately 300 feet. The
plot layout, fencing, access roads, and construction requirements
are shown for a normal VOR installation on drawings AW 86—16—
14, AW 78-18-01, and AW 86-16-21, and for a mountain top
installation on drawings AW 86-16-17 and AW 78-18-01. Siting
criteria are available from Airways and Air Communications
Service. Total power required. at the site is 10.5 kw. 120/240V,

‘single-phase, 3-wire, 60-cycle. Minimum (no spares or expansion

capability) telephone cable requirements are one pair.
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® GENERAL NOTES
} FIELD DETECTOR POLE* L AREA WITHIN & RADIUS OF 750' TO BE CLEARED OF ALL VEGETATION,
T SEE NOTE B . GRASS _ EXCEPTED.
i 2 NO VEGETATION OVER IS WIGH PERMITTED WITHIN THE AREA 750 TO 1500.
! {—RG-57/U DETECTOR CABLES 3 NO TREES OVER 60 PERMITTED WITHIN TWE AREA 1500° TO 2000
§ . 3N MULY ATEAS LOCATE VOR ON HIGHEST SUTASLE
N i ! : . S FEQUREMENT OF FENCE & GATE 10 88 DETERMINED AT Thcu " LocaTioN
! I 25-0" MUST NAETALLEE TYPe. (SEE "OETALS),
& UNDERGHOUND. CaBLES T OEEP EXCEPT CABLES LAID

UNDER DRVE. & OFF LASED ARER WHICH RRE S&° DEER
7. DIRECTION OF ACCESS ROAD TO BE LOCATED TO FIT EACH SITE.
wmnmsﬁ 8 VEHICLES 70 BE PARKED UNDER COUNTERPOISE 8 NEXT TO BLDG.

e . LOCATE NORTH DETECTOR POLE AT MAGNETIC NORTH 30% SOUTH DETECTOR
SEE DEAIL" A POLE .TO BE LOCATED 180° 20° FROM_NORTH DETECTOR

® . @ - . 0. TURNAROUND AREA TO BE LAID OUT TO CONFORM TO ACCESS ROAD

& RANCE AS hEQUIRED. -

se noTE 5 XMTR. 1w CON'FROL 8 POWER CABLES MAY BE LAD W SAME TRENCH IF A SPACING

£s
STE, IBTEETWEEN CABLES TS WANTAWE
| 2. DEFTN OF ROAD BASE 8 SUl SHALL BE DESIGNED FOR 5000 LBS
AXLE LOAD IN ACCGROANCE W PRI CART OEE ERGNEENG
@ 3 FUR FUEL TANK DETAILS SEE DRAWING AW75-18-0l.
4. POWER REQUIREMENTS : 10KW, 1§, 3 WiRE, 115/230V, GOCYCLES,*
REGULATION,

NORMAL CONTRACT SERVICES -REQUIRED

15, FURNISH 8 INSTALL CONCRETE COUNTERPOISE PIERS 8 BUILDING -FOUNDATION.
NARD\JND JRER SEe SeeT 2
o . 5. FURNISH 8 INSTALL FENCE IF REQURED. SEE DETAL SHEET
17 FURNSH 6 WSTALL AGCESS ROAD 8 TURNAROOND: SEE. DETAIL
18 GRADE SITE 8 CLEAR OBSTRUCTIONS IN SPECIFIED AREAS, SEE GENERAL NOTES.
(® '3 REFER T DRAWING A478-18-01 WIICH SPECIFIES ~1E AGENCY RESPONSEBLE
FOR_FURMNISHING & INSTALLING FUEL STORAGE TANKS AND
DISTRIEUTICH _SYSTE!
1ABLES 20 FURNISH 8 INSTALL UNDERGRMINN POWER CABLE FROM TERMINAL POLE TO
TRANSMITTING SHELTER S62/FR

PA

ACCESS ROAD
SEE NOTES7 8.

D
150' 10 200",

+—RG-57/U DETECTOR
I

|t 2l FURNISH 8 INSTALL METAL COVER OVER CONTROL AND DETECTOR CABLE
| NTRANCE. SEE DETAIL SHT. I.
22, FURNISH 8 INSTALL NECESSARY CONDUIT & FITTINGS FOR POWER CABLE
I RANCE. SEE DETAIL SHT. I
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Chapter 12

TACTICAL AIR NAVIGATION (TACAN), OMNIBEARING DISTANCE (OBD) FACILITY

A. Function

TACAN provides, for aircraft equipped with the appropriate
airborne equipment, automatic visual indications of azimuth
bearing and distance measurements to the ground installation.
Distance measurement is visually displayed in the aircraft in
nautical miles up to a range of 195 nautical miles, line of sight.
Azimuth bearing is displayed in degrees (0-360), within line of
sight. TACAN operates in the UHF band.

. B. Physical Characteristics

1. Fized Plant Equipment (AN/FRN-( ). The fixed plant
installation consists of the AN/URN-3, basic ground transmitter-
receiver, installed in a standard NAVAIDS building (Drawing
AW-26-03-27) with the antenna mounted adjacent thereto on a

30-foot tower. The plot layout, fencing, access road, and con-

struction requirements are detailed on drawings AW-86-16-13,

- AW-26-03—27 and AW-78-18-01. Siting criteria are- available

"86-16-15 and AW-78-18-01.

from Airways and Air Communications Service. Total power
required at site is 30 kw, 120/208v, 3-phase, 4-wire, 60-cycle.
Minimum (no spares or expansion capability) telephone cable-
requirements are two pairs; one for future remote and monitor use
and one for voice communications.

. Mobile Egquipment (AN/TREN-6). The mobile, air-tra,ns—
portable TACAN installation consists of the AN/URN-3 basic
ground transmitter-receiver, installed in a prefabricated shelter

‘with the antenna mounted thereon, and a trailer which contains

an engine generator and air conditioner. The complete unit is"
transportable with a standard 4-ton cargo truck, for transporting
the shelter and towing the trailer. The plot layout, fencing, access
road, and construction requirements are shown on drawings AW-
Siting criteria are available from
Airways and Air Communications Service. Total power required -
at site is 20.5 kw, 120/208 v, 3-phase, 4-wire, 60-cycle. Minimum
telephone cable requirements are two pairs; one for future remote
and monitor use and one for telephone communications.
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WHEN BUILDING TYPES 2 OR'3 ARE USED INCREASE LENGTH

FENCE REQUIREMENTS OF SHACKLES TO 8'-2" BETWEEN PIN CENTERS FOR GUY
WILL BE DETERMINED AT WIRE CLEARANCE ABOVE BUILDINGS. FOR TOWER TYPE
EACH LOCATION NORMALLY AB-435/GR ONLY.
ON-BASE SITE FENCING
WILL NOT BE REQUIRED.
ON-OR OFF-BASE STE e (© HOLES FOR PINS IN PLATES : .
FENCING WILL IN NO 4! AND SHACKLES SHALL BE
EVENT EXCEED COST 'JT'/ " . 1/50" GREATER THAN SIZE —
OR_, SECURITY OF FENCE R - OF PIN. =
SHOWN ON - T [ o+ .
xR DRAWING " . l % .
“I\6Uy y 8-0' I3t 2iet U7
N A T A
NAV.AID.BLDG. (DETAILD) | B ) N TOWER(TYPE
,—/_‘T "
® TYPE 3 10-0' . AB-435/GR) 7/8"PINS’
TvrE 2 e TOWER (TYPE
TYPE | SEE OWG. | TR-4TA) 5/8" PIN:
PLATFORM !
Vs .
’ // G__TOWER _ o* PLAN ¢ ‘
< ® 1/2" ANCHOR BOLTS
——FOUNDATION \ | GRADE
\\ . SR . V2 7S TS
N 172" X 2-0" LONG: —T— T
ANCHOR BOLTS [ BASE FLATE TOWER BASE PLATE o
N 2 TURNAROUND GRADE. 16 REQD. y  teFe 26" X 1-8"X 172 | [~TOWER
) - sa=l . SCALE 3%=i
¥ -I—rm T i %
2-8"
UEL FACILITIES
SEE DWG_AW-78-18-01
H 26" MINIMUM OR ot
ANCHOR [~ SECONDARY POWER B SIGNAL CABLES TO BE UNDERGROUND BELOW  FROST LINE ANCHOR BOLT DETAIL 40
, DETAIL | (DIRECT BURIAL) FOR A DISTANCE OF 250 FT. FROM NAV. AS REQUIRED 1ON A-A N
ACCESS ROAD- : BLOG BOTH CABLES MAY BE LAID IN SAME TRENCH IF SECT -
s SEE OETAIL NO.3 A SPACING OF [8" 1S MAINTAINED.
DWG . AW=86 -16-18 . 12CU.FT.CONC. PIER
@ NOTE: ALTERNATE SCREW OR PLATE TYPE PATENT
ANCHORS MAY BE USED IN LIEU OF THAT #6 BAR, 2-6" LONG
PLOT PLAN © TOWER FOUNDATION DETAILS SHOWN PROVIDED EQUIVALENT ANCHORAGE
SCALE I"10-0 H SCALE 172" =1-0" . IS FURNISHED. TOWERS MUST BE RIGIDLY
H BRACED.
: GUY ANCHOR DETAIL ®
{4 REQUIRED - SEE NOTEI) -
: NOTES:
) : I ALL TOWER COMPONENTS WILL BE GOVERNMENT -
e £ TOWER PLATFORM H FURNISHED & INSTALLED EXCEPT THE GUY ANCHORS,
i i TOWER FOUNDATION, AND ANCHOR BOLTS. ALL OTHER -
1 . ITEMS ON THIS DRAWING TO BE CONTRACTOR FURNISHED
AND INSTALLED.
. o 2. ASSUMED BEARING VALUE OF SOIL, 3000 LBS PSF.
® 3. GENERAL EXCAVATING SHALL NOT BE LOWER THAN THAT .
Vi REQUIRED TO PROVIDE A SUITABLE SUBGRADE AT THE LEVELS N
/ - ——£37 TOWER PLATFORM SHOWN IN THE DETAILS. FOOTINGS SHALL NOT BE LESS THAN
/ , - 10" BELOW ORIGINAL GRADE ON NATURAL SOIL,AND SHALL
' / J BE BELOW FROST LINE.
: / . 246" // i 4. ALL CONCRETE SHALL BE CLASS "8%, 2500 PSI.
OWER AB-435/GR . ) JURN-
P SEE NOTE L\ . / = TOWER TR-47TA @ 5. TOTAL POWER REQUIRED FOR THE AN/URN-3 IN A TYPE | NAVAIDS
. // . N \ / : NSEE NOTE | BLDG. WITH HEATERS IS 30.5KW, 3 ¢, 4WIRE, 08RF, 1207208V, 60 .
/ h ' 4 ( AN CYCLE,* 1.5 CYCLES FREQUENCY REGULATION FOR CHANGING LOAD, .
i 4 { AND2 0.5 CYCLES FOR STEADY STATE.
< 1 GRAPHIC SCALES &) TOWEKR ADDCO AND GUY ANCHOR REVISED 7 Fan:
NAV AID BLDG NAV AID BLDG. } . faEhI 2 . L~ WOTES ADDED zouay a4
TYPE 1,2 YPE 1,2 i REYISION oF AXCHOR 0T DETAIL AND PLAN
.| SEE pwe aw-26-03+27 OWER FOUNDATION\\ e ) SEE DWG AW26-03(27 | -TOWER FOUNBATHJN - o ©
GRADE— /| SEE DETAIL ~(—GUY ANCHOR eRADE / SEE. DI “(~GUY ANCHOR e |
T g— | SEE DETAIL AND %, SEE DETAIL AND.
/ LT S JNoTE ! i S TE L [ 2 s ] '
% < e -
Lo 1 x . .
: i e o T oy o6 Exemrem
TOWER. ELEVATION (TYPE AB- 435/GR) ® * TOWER ELEVATION (TYPE TR-47A) SASHINOTON, 0. €.
v, s ' 0" v VHITED STATES AIR FORCE
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H . - - FIXED ~ PLANT 0BD
’ : APPLICABLE DRAWINGS m e ANJURN-3 '
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Chapter 13 )

RADAR BEACON (RACON)

A. Function :
Radar beacon (RACON) facilities AN/FPN-13 and AN/CPN-6

are microwave transmitter-receivers (X-band frequency) that pro-
vide a beacon signal to any suitable airborne radar and from which
the radar operator in the aircraft can obtain both distance and
direction information. The signal also is coded so that the par-
ticular beacon can be identified by reference to a chart or beacon

list. An additional advantage of the RACON is that it transmits

only when interrogated by a special radar signal emitted from the
aircraft desiring orientation. The beacon requires no operators
and funetions automatically and unattended except for electronic
maintenance. Installations are usually on or near an air base for
convenience of maintenance and providing a suitable “homing”
facility for aircraft. :

B. Physical Characteristics

The RACON equipment (AN/CPN-6 or AN/FPN-13) normally
is installed in a NAVAIDS building (drawing AW-26-03-27)
with the antenna mounted on a pole adjacent to the building.
The plot layout, fencing, dtcess road, and construction require-
ments are detailed on drawings AW-86-16-11, AW-26-03-27,
and AW-78-18-01. Siting criteria are available from Airways and
Air Communications Service. Total power required at the site is:

AN/CPN-6: 16.5 kw, 120/208V, 3-phase, 4-wire, 60-cycle.
AN/FPN-13: 26.9 kw, 120/208V, 3-phase, 4-wire, 60-cycle.
Minimum (no spares or expansion capability) telephome cable
requirements are for two pairs. . '

5
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Chapter 14
75MC FAN MARKER

A. Function

The 75-MC fan marker is used in conjunction with radioranges
for determining range leg position. Aircraft equipped with the
75-MC marker beacon receiver may determine their position on
the range leg by means of coded visual and/or auralsignals depend-
ing on the type of receiver used.

B. Physical Characteristics |

The fan marker installation consists of the basic transmitting
equipment housed in a NAVAIDS building (drawing AW-26-03-

27) with the antenna counterpoise and antenna located adjacent
thereto. The counterpoise and antenna are furnished - and
erected by Airways and Air Communications Service. The plot
layout, access road, fencing, and construction requirements are’
shown on drawings AW-86-16—16, AW-26-03-27, and AW-
78-18-01. Siting criteria are available from Airways and Air
Communications Service. Total power required at the site is
approxfmately 13 kw, 120/240V, singlé-phase, 3-wire, 60-cycle.
Mininum telephone cable requirements (no spares or expahéioﬁ
capability) are one pair.
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Chaﬁier 15
RADIO HOMING BEACON

A. Function

A radio homing beacon radlates a signal in all directions, like
an ordinary broadcasting station. The beacon also sends 1dent1—
fying code characters at short intervals. The pilot, having identi-
fied the beacon and its location, can guide his aircraft by observing
the needle of his low frequency radio compass (ADF), which
points toward the radio beacon. Several types of radio homing
beacons are used, as detailed below.

B. Physical Characteristics -

Three types of radio homing beacon equipments are programed

for Air Force installation, AN/URN-5, BC-446, and BC-329.

Construction of buildings, access roads, power and control lines,
as well as plot plan layouts are 1dentlcal for all three types, and
are outlired below:

1. Applicable Drawings:

AW-26-03-26 Emergency power building.

. AW-26-03—27 NAVAIDS Buildings types 0, 1, 2, and 3.
AW-86-16-01 AN/URN-5 layout and details.
AW-86-16-07 Standard base for 73-foot antenna supports.
AW-86-16-09 AN/URN-5, BC-329, or BC-446 layout.
AW-78-18-01 Fuel facilities.

2. Buildings and Roads. Normally, the standard NAVAIDS
building is projected for a radio homing beacon, with the exact
type 0, 1, 2, or 3 being designated on the basis of availability and
dependability of local normal and emergency power service. In

some cases, radio hommg beacons are installed in either or both

of the mlddle and outer marker buildings, to function as com-- .

ponents of the ILS facility. They are then called “compass

locators.” The extra power consumption and landline require-

ments must be added to middle and outer marker requirements.
3.. Power and.Control Lines:

(a) Power. Power required will vary with the type of
installation; for details refer to the following drawings as ap-
plicable: AW-86-16-01, AW-86-16-09, AW-26-03-26, and
AW-26-03-27.

(1) AN/URN-5—16.9 kw including 10 kw for. electrlc
heaters, single phase, 3 wife, 120/240 volts..

(2) BC-329—13.6 kw including 10 kw for electric heaters;
single phase, 3 wire, 120/240 volts.

(3) BC—446—15 5 kw including 10 kw for electric heaters,
single phase, 3 wire, 120/240 volts.

(b) OontrolAL'mes "Air Force homing beacons normally are
operated as remote, unattended facilities without control lines.
If voice operation is desired and/or it is necessary to turn the
beacon on or off from & location other than the local site, landlines
are required as follows:

(1) AN/URN-5—one pair to perform on, off, and push to-
talk operation.

(2) BC—446/BC-329—one pair for control, one pair for
voice modulation, or two pairs to perform on, off, and push-to-
talk operation. In addition, one pair of wires, for telephone
communication with maintenance personnel at the beacon, may
be required. '
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- HIGH FREQUENCY DIRECTION FINDER (HF-D/F)

A. Function

AN/CRD—2 and AN/TRD-4 are high frequency direction
finders (HF-D/F’s) which serve essentially the same operational
requirement. AN/TRD-4 is the current production military
HF-D/F. A single HF-D/F station is used to indicate the direc-
tion of arrival of radio signals, from ground or airborne trans-

mitters. This information, in the case of aircraft, may be trans--
mitted to the pilot as a “steer” or “hearing’”’ by any available

communications. Several' HF-D/F stations may be employed
in a D/F net to obtain a “fix,”” or position for the aircraft or other
station.

B. Physical Characteristics

AN/CRD-2 consists of basic electronic components comprising

an HF-D/F facility. It requires shelter and power additionally. -

AN/TRD-4 consists of basic electronic components comprising
an HF-D/F facility plus an HF short-range ground wave D/F.
These equipments are installed in 2 3-operator position pre-
fabricated shelter with two.5-kw power génerators included.
Sitting is performed by Airways and Air Communications Service
and the criteria are the same for both AN/CRD-2 and AN/TRD-4
and are shown on drawing AW-86-16-12. However, the layout

varries, depending upon individual station physical plant, that is,
shelter, NAVAIDS, or other type of building, access road, power
and communications lines. ' )

C. Power

Power required varies with the type of installation. For
AN/CRD-2 or the AN/TRD—4 alone, 13-kw (including 10 kw
for two electric heaters), single-phase, 3-wire, 120/240 volts
would be required. If a NAVAIDS building or other locally
constructed shelter is employed, power details as shown on draw-
ings AW—26-03-26 and AW-26-03-27 are applicable.

D. Control Lines

Neither AN/CRD-2 nor AN/TRD—4 is designed for remote
indication or control and each must be locally attended and
operated. Interconnection with base communications is a definite
requirement. Individual stations in D/F nets require inter-
connection with an evaluation center. Telephone lines are used
for voice and teletype interconnections, the number of pairs
depends upon the operational requirements. Separate point-to-
point radio facilities are sometimes employed in D/F net operation.

\
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ULTRA HIGH FREQUENCY DIRECTION FINDER (UHF-D/F)

A. Function

1. AN/CRD-6 and AN/FRD-2 are ultra high frequency
(UHF) (225-400 MC), ground direction finders (D/F) which
indicate the direction of arrival of radio signals (transmissions,
usually from an aircraft). This information is transmitted to the
pilot as a “‘steer’” or “bearing’” by any available communications.
Range is limited approximately to line of sight. This equipment
is designed for remote control for a distance of up to 5 miles.
The remote control normally is located in the control tower but
may be in other locations such as the RAPCON center or the
instrument flight room (IFR). There may be as many as four*
remoté control locations. The AN/CR-6 and the AN/FRD-2
each is a diversity system that. utilizes two antennas. .

2. AN/FRD-7is an AN/CRD-6 or AN/FRD-2 modified by the
MEK-341 modification kit' for single antenna, now diversity
installations. |

3. ANJFRD-5 is under procurement for fixed nonremotable,
single antenns control tower or similar type of installations.

4. AN/FRD-6 is the same equipment as the AN/FRD-5 with
the addition of remoting capabilities.

B. Physical Characteristics

1. ANJCRD-6 and AN/FRD-2 are the same in basic electronic
components. AN/CRD-6 includes a prefabricated shelter and
reusable transit cases, comprising a tactical facility. AN/FRD-2
is a fixed-plant type of direction finder which does not include
shelter and transit cases. Drawings AW-86-16-02, AW-26-03—-
26, and AW-78-18-01 show the plot layout, also, such items as
aecess.r'oad, fencing, construction, and power building require-

(

- electric heaters.

ments for AN/CRD-6. Drawing AW-26-03-27 shows details of
the NAVAIDS building in which AN/FRD-2 normally is installed.
Plot layout, access road, fencing and construction requirements
are shown on drawings AW-86-16-10, AW-26-03-27, and ’
AW-78-18-01. ‘ :

2. AN/FRD-5 and AN/FRD-7 equipments are intended to be
installed in existing structures the physical locations of which will
be determined by site adaptation. .

3. AN/FRD-6, AW-86-16-10, AW-86-16-02 and AW-86-16—
19 drawings are applicable to this equipment. "

C. Power A
1. Power required for AN/CRD—-6 and AN/FRD-2 is 14.3 Kw,
120/240 V, single-phase, 3-wire, 80 cycle, including 10 kw for
Details are shown on drawings AW-86-16-02,
AW-26-03-26, AW-86-16-10, and AW—-26-03—-27. -
2. AN/FRD-7, AN/FRD-6 and AN/FRD-5 Power require-
ments are to be submitted at a later date. ' :

D. Control Lines

1. Ordinarily, the indicator for the UHF-D/F is remoted to the
control tower cab where personnel are available to take bearings
and communicate with aircraft. Minimum telephone cable
requirements are 2 pairs and copper ground return (3 pairs) from
the local station to the first remote station. Additional remote
stations require 12 pairs and copper ground return (13 pairs)
for extension from the first remote station. This does not apply
to the AN/FRD-5 and AN/FRD-7 equipments as they do not
have remoting capabilities. : \

101




HREEN oLD¥OU M1
s T GHIAGS W GLTRY SHI0N ¥OHINY 40 SNOUDXOU ML

0-s81

- 153-13315. 30 ; )
“HONI TAYNOS, X3 “ST1 000'GL - SIS o m
30 20VIGIIINI 3 OL ONY QFHIOHH 3 OL SV ONIDWOINIR UV o,

o-.552

NGD TIV
“(HONI FWYNOS ¥3d "SI 0057) +Ga SSYID 3 TIVHS mu TNaoNGD
561 000¢ = TI0S 40 HVA

ONITVI GINSSY 3NN : | |
R e Aol el e e :
g

EN;
51 Grnow DAL s ION TIVHS NOLVAYSXE TENID

S3LON VH3N39

GENERAL - NOTES

£3
. N . 'I EXCAVATIONs
e " ER e .
[ : , 1 o S St e
FOOTINGS SHALL NOT B¢ 1585 T 10 oy ORIGINAL waz e~
NATURAL SOIL AND SHALL BE BELOW FROST LINE. ASSUMED 1€,
MAST RIER VALLE OF SOIL - 3000 LES. PER SQUARE FOOT.
a%istreR . : .
. ..’ [ ¢ _ ANCHOR- Tt CONGRETE(
» / N : : P 7l % 3 ALL CONGIETE SHALL I CLASS *1* (2300 LS. PEE SQUARE INCH). .
. o .
N S PRI SN, J — REINFORCING:
i = ERp AP i AL Fnrorcing s 10 1 osrouio Ao 1o e ITEnsELAT
. 1 @‘_smm - | o . N , D GRADE STEEL-DESIGN STRESS = 20,600 LS. P8 SOUARE INCH.
\
ANCHOR S-57/6R ' | ANCHOR BOLT PROTECTION:
; [ . . THE PLOLCCTIONS Of NCHOR J0LTS ME TO K COVERED W GREASE
- MAST PIER ° ED WITH RAGS TO PREVENT COROSION AND TO FROTECT
AB-27T/CRD-6- [ H DS YDIEA.D
o 2 CAnte TeEwH
0 CAME mxm 12 IN:KS ‘WIDE AND 1 P FROM ANTENNA
~ MAST T¢ UCT ENTRANCES OF S’(I.T[l (GFE) 5-5/GR. CABLES TO
- . 3 TuDAD FoRnasie B USar.
3, | EMERGENCY POWER BLDG rence e P - e e
SEE DRAWING AW 26-03-26 SEE NOTE NO. 2 —# It ! o Auvsmmun EXCEPT snss, T0 % u.mm WITHIN A RADIUS OF
| -TRANSFORMER BANK FOR PRIMARY POWER 3465t L GROURD % @ DISTANCE TO HEAVILY WOODED AXt uu: -s MOIE mm
. W COPPER CLAD ik CABLE |J L mn FEET. POWER, comumurmus AND mNr
I Lu— “EYFL FACIITIES H STEEL GROUND | b MRIED FGK A MINIMUM DISTANCE OF 800 FEET FROM. e B
3 DRAWING AW 78-18-01 . N ROD OR EQUAL. | £y
j L ! S oRENTATION:
IH—SEE NOTE NO. 3 T eLor “sounoaar - 1 CUENTATION OF PLOT, WUILDING, ACCESS KOAD, TUEN-AOUND, POWEK
e A s I N 4-vZ'¢ LBARS 0 COWMUNICATION FACIUITIES NOT GITICAL T I ESTAMUSHED IN
DRAWING AW 86-16-18 ggsﬂgazaln OoR H 1 EACH CORNER - _L{To FROST LINE A::m JANCE WITH LOCAL CONVENIENCE AND ECON
w2 @ 12" 0.c. SEE MOTES MISCELLANEOUS:
TYPICAL PLOT PLAN BOTH WAYS — 'ALL MATERIALS SHOWN ON THIS DRAWING OX ON REFERENCED DRAWINGS
1" 200" = = AXE CONTRACTOR FURNISHED AND INSTALLED EXCEFT AS NOTED.
ELEVATION ) .
B PIER FOR MASTS
AB-I57T/GR AND AB-277/CRD-6 NOTES
€ OF MAST PIERS 3/4% < 10"
) j 1 s ey roves sovic s sevung, asarous oy
CABLE TRENGH FOR ANCHOR - FENGE TO 16 MINIAUM, OF 7 FEET 1N HEIGHT
BT ey 1 B G Bk Shinciion
| I et— \ 2. FENGE REQURENENTS WILL X INED AT EACH LOCATION. NORMALLY
I < ON 1;1 SITE FENGNS WILL. Nm' I REQUIRED. ON OR OFF MASE FENCING.
. wiLL
- . S5 DRAVING AW SE1518 DETAIL NO. 2.
3 3. MOVIDE TWO EWITY 4 INCH DUCTS UNDERGROUND (CONGRETE ENCASED) FOR
1 E A DISYANG OF 500 ﬂﬂg&l"llﬂ I-ILDING MANPOLE TO K PIOVIDID
DsTaNG: o orisy 10
ELEVATION . CORNECTION TO 2 JADE 25 EQUAED T0 MASE O COMMBIEIAL Smeg.
GUY ROPE_(GFE)
¥ noee 4. gur s oETALs. sHowN ON TS DIAING, e DEIONED 10X
soe GUY ANCHOR DETAIL it 5‘3 (- D o ISR A W T S
. b FOR MAST AB-277/CRD-6 17 +f-o" / - . Ay, o e oo UMTIONS:
/ | A. SOIL MEARING VALUE OF 1000 POUNDS PER SQUARE FOOT.
/ M ARE WIS ST ° 5. WIND VELOCTTY @ 120 M.P.H. WITH A GUST FACTOR
| &6’ 6 GA WELDED WIRE MESH et REAED o B o A ANEant oF 13
: 2 BOLTS. MAST AB-2TT/CRD-6 ONLY-8Y USAF €. 2 INGH 1GE COATING ON MAST, ANTENNA, AND T
: IF LOCAL SOIL CONDITIONS OR OTHER REQUIREMENTS VARY FROM THOSE ASSUMED,
OR BELOW - Va “THE DESIGN OF THE GUY . EREON SHALL BE i
—i PROST Cne
: ° @ cwon APPLICABLE DRAWINGS
e ' __irmmoe : s e
| ; SECTION A-A ELEVATION PIER AND ANCHOR PLAN AW siete UM DRECTION FINDER AN/CRD-S IN 5-S7/GR SHELTER.
THRU SHELTER FOUNDATION FOR MAST AB-277/CRD-6 I MSELANOUS CONSTAATION DFTALS.
PO
‘ . ¥ GUY ANCHOR DETAIL e ATST AL PACLTES FOR NAVGATIONAL ADS. .
FOR MAST AB-IST/GR suic' e EMERGENGY POWER MILDING TYPES 1, 2. AND 3.
[-€. oF SHELTER & BUILDING 2] .
wE
2 .
i . LEGEND
El . ore GOVERNMENT FURNISHED EQUIPMENT
' i
i cor s -
T~y T et [ oo
e 1 § GRAPHIC SCALES ki
FRENCH — ° EMERGENCY POWER BLDG. . ) :
(TYee 3 sHowN | 08 ‘w0 % m DEPARTMENT OF THE AIR FORCE
WiasouLEPESs UwTes STATES A roact
SECTION AT fr200® ALBERT GOENNER & ASSOCIATES
: j EYE BOLT T T TS o .
SHELTER S-57/GR FOUNDATION PLAN i e = = UHF DIREGTION FINDER
(AND CABLE TO ‘ANTENNAS , AND EMERGENCY : o i 23456785 m AN/CRD- 6
w, S EESESRRTER,
PIER .AND ANCHOR PLAN AP SR, SO S S | PLANS, SECTIONS 8 DETAILS
FOR MAST AB-157/GR T yrove=y
~ 1ar-0t 9 o 2 AW 86-16 - 02
. N NPT ArCIES
U0 M T sown
B war | o |
vox ey o sTasY, s e 24 WAY 1957

THIS DRAWING SUPERSEDES DWG. AW 86-16-02 DATED 22ND JULY 1952 AND REVISED I2TH FEB 1954
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GENERAL NOTES
EXCAVATION:
‘GENEEAL EXCAVATION SHALL NOT 1€ LOWER THAN THAT REGURED TO
PROVIDE A SUITARL AT THE I AILS,
FOGTINGS SHALL NGT 1€ LESS THAN 1 INCH IELOW ORIGINAL GRADE
NATURAL SOIL AND SHALL X e UNE, ASSUMED BEAUING

coNerTE:

REINFORCING
AL

ANCHOR JOLT PROTECTION:

CAME TRENCH:

ORIENTATION:

mscieeous,

VALUE OF SOIL = 3000 LIS. E2 SQUARE FOOT.
AL CONGRETE SHALL %€ CLASS *3* (2500 LIS, PER SQUALE INCH).

REINFORCING RARS TO M DEFORMED AND TO 2 'INTERMEDIATE OX
HAXD GRADE STEEL-DESIGN STRESS - 20,000 LIS, PER SQUARE INCH.

THE POXCTIONS OF ANCHOR JOLTS ARE TO B COVERED WITH GREASE
4510 VAKTED WITH RAGS TO PREVENT COMGSION AND TO MOTECT
THE THREADS

CABLE TRENCH 12 INCHES WIDE AND 18 INCHES DEEP FROM ANTENN,
MAST 1O CAMLE BUCT SNTRANCES OF NAVICATIONAL AS ibie.
CABLES TO B LAID AND FURNISHED Y Us,
EA CLEARANGE:
AL VEGTATION, EXCIFT Griss, TO M€ CLEARED WITHN A RAOIUS O
820 FEET. DISTANGE TO HEAVILY WOODED MEA SHOULD I MORE THAN
1000 FEET. POWEE, COMMUNICATIONS AND CONTROL LINES SHOULD B
ARED PO & MNIMOM DISTANCE OF 300 FET RN THE BALBING.

CRENTATION OF PLOT, BALDING, ACCISS 04D, TLRN-AMOUND, TOWEL
ICATION FACIITIES NCT QUTICAL TO JE ESTASLISHED N
CCORANGE WiTH LOCAL CONVENIERCE AN SCONOMY.

ALL MUTERIALS SHOWN ON THIS DEAWING O ON REFEENCED DEAWINGS
ARE CONTEACTOR FLANISHED AND INSTALLED EXCEFT AS NOTED.

OTES )

WHELE PIUAARY FOVEE SEXVICE 15 SLIPLIED, TLANSIORER IANK
IETE AND FENCID, FENCE 101 MINIMUI, OF 7 FEET.IN REIGHT
oo CHAIN LINK CONSTRUCTION

NCE REQUIREMENT DETERMINED AT EACH LOCATION. NORMALLY
o e e RGN WiLL NOT X HQURED: ON O OFF ASE FENEING

wiL I-METALLIC.
S22 DRAWING AW BLIEC18 DETAIL NO. 2.
THO_EMPTY 4 INCH DUCTS UNDERGIOUND (CONGRETE ENCASED) £

T DTANCE OF 500 FEET FROM 11K KOLBNG. MANOLE Yo 2 PeOviDtd

A DISTANCE NOT To EXCEED 50 8T ROM FOWER MHOING., SICE
CONNECTION TO € MADE AS TO LASE Of COMMERCIAL SOLRCE.
GUY AncHOL DETALLS, SHOWN ON THS DIAWING, VELE bmiGheD

FOR MASTS AL-137/GX AND
D Lo ESPECTIELY, UNDER THE FOLLOWING SSOMPTIONS:
A. SOIL EARING VALUE OF 1000 POUNDS PER SQUARE FOOT.

B, WIND VELOCITY @ 120 M.P.H. WITH A GUST FACTOR OF ~
13,

C. 2 PUCK ICE COATING ON MAST. ANTENNA, AND TIE
IFLOCAL SOL eo«m‘»ous " GTHER REQUAEMENTS VARY FROM THOSE ASSUMED,
THE DESIGN OF

APPLICABLE DRAWINGS :
s e
AW 86-16~10 UHF DIRECTION FINDER AN/CXD-6

NAVIGATIONAL AIDS BUILDING mi 0, 1 2. 3.
AWSEII WSCHLANEOUS CONSTIKTION DETATS.
AW 78-18-01 FUEL FACILITIES FOR NAVIGATIONAL AIDS.
AW 26-00-27 NAVIGATIONAL AIDS BUILDING TYPES 0, 1, 2, & 3.
LEGEND N

\
ore GOVERNWENT FURKISHED EQUIPMENT
o e — s [

DEPARTMENT OF THE AIR FORCE

ALBERT GOENNER & ASSOCIATES
ARCHITICTS - ENGINIIRS WASKINGTOM, B. C.

UHF DIRECTION FINDER
AN/CRD-6 & AN/FRD-2

NAV. AIDS BUILDING TYPES 0,1,2,3
PLANS & DETAILS

G wons

AW 86-16-10

POR CHIES OF STAY, ULAS

s wom
war | o |
BATE 24 MAY 1957

THIS DRAWING SUPERSEDES DWG. AW 86-16-10 DATED 9TH FEB - 1954
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GENERAL NOTES

EXCAVATION-
‘GENELAL EXCAVATION SHALL NOT M LOWER THAN THAT MGURID TO

VALLE OF SOIL-3000 LS. PER SQUALEL FOOT ..

conaETE-
ALL CONCRETE SHALL € CLASS *3* (2500 LIS PER SQUAXE INGH).

REINFOLCING-
AL MINFORCING WALS 10 X DEIFORMED AN 10 B INTEMEDIATE O
HAKD GRADE STEEL-DESIGN STRESS-20,000 LAS. PER SQUARE |

ANCHOR 2OLT PROTECTION-
e PRORCTIONS OF ANCHOR BOLTS ARE TO I COVERED WITH GREASE

AND WAPFED WITH RAGS TO FEEVENT COROSION AND TO PROTECT
THE THREADS.

CAMLE TRENGH-
CAE ThenCH 1 WIDE L 18- OCEF OM ANTE 0 cAle

NTRANCES OF NAVIGATIONAL A5 SNBING .- CAOLES 70 1
LAID & FURNISHED BY USAF.

ma Ncurseance-
AL VEGETATION, EXCAIT GAUSs, TO M€ CLEARID WITHIN A OIS OF

BURIED FOR A MINMUM DISTANGE OF 10 FEET FEOM THE MALDING.
ORIENTATION-.
‘ORIENTATION OF PLOT, BUILDING, ACCESS ROAD, TURN-AROUND, POWER
5D COMMUNICATION FAGLITES NOT QXTICALy TO K ESTAMISHED IN
ANCE WITH LOCAL CONVENIENGE AND ECONOMY:
MISCELLANEOUS-
'ALL MATERIALS SHOWN ON THIS DRAWING O ON REFEXENCID DRAWINGS
A2E CONTLACTOR FURNISHED ANO INSTALLED EXCEFT"AS NOTED.

1. WHDE PUMARY FOWER SERVICE S SUPPLIED, TRANSFORMER BANK PAD TO
¥ CONGTE L FENCID. FENCE TO I MMM OF 7 FEET IN HEIGHT

N CHAIN LINK CONSTRUCTION..

2. FINCE EEQUIREMENTS WILL B DETEWWINED AT EACH LOCATION. NORMALLY

ON msm:vwamwlunor ¥ REQURED, ON OR OFF IASE FENC—
1NG VILL 1€ NON-weT
DRAING Aok D118 DETAIL NO. 2.

3. PEOVIDE TWO EMETY 4* DUCTS UNDEXGROUND (CONGRETE ENCASED) FOR
ADTACE OF fo0-o- MO THWALDONG. | MARIHOLE 1O M HOVIO)

CBNCHON 7O % - RADE 25 NEOURED 10 BAGE OF COMRERGAL souncz.

APPLICABLE DRAWINGS
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CHANGE oM | * AFM. 88—16A.

AIR. FORCE MANUAL .~ .. ... 7 ) DEPARTMENT .OF ‘THE AIR FORCE
No. 88-16A : : ’ Washington, 24 June 1960

Construction .

[ awanos 1074—] —‘L

NAVIGATIONAL Ams—c'ONsTRuchN DESIGN INFORMATION

1.

AFM 88-16, 1 August 1958, is changed as follows

1. This change tells how to revise the design of the Ground Control Approach
System, USAT Standard working Drawing AW. 86-08-04, Sheets 1, 2, and 3.
Only sheets 1 and 2 are included in AFM 88-16. T ull size reprodumbles of sheets
1, 2, and 3 have been furnished to interested Air Force agencies.

2. The AN/MPN-1 equipment referred to on the cited drawings is obsolete.
There will be no future programming of this equipment and that which is in use
will be phased out. ¢

3. The new .construction standards are immediately applicable to the Air
Torce Construction Program by all construction agents. They will have immediate
application and will be integrated into current and future programs when necessary.

a. By addendum to the bidding documents before the opening of bids if
time permits.
b. By change order if time does not pelmlt
4. Where incorporation, of this change involves any of the following, refer
the matter to Hq USAF (AFOCE-E), Wash 25, D. C., before implementation.
a. The change.will delay critical beneficial occupancy dates.
b. The change will result in removal of more than an economic amount
of construction already in place, or the loss of use of materials already delivered.
¢. The additional funding required will cause the current working esti-
mate to exceed the control cost by more than 25 percent, necessitate further
apportmnment or will jeopardize funding of other items in the current program.
. Make the following changes in pen and ink to sheets 1, 2, and 3 of drawing
AW 8() 08-04 and pages 53 and 55 of the manual as apploprlate. :

Sheet of Page of

Drawing  Manual Action To Be Taken

1,2, &3 53, 55 Change “AN/MPN-1" to read “AN/MPN-11.”

1,2, &3 53, 55 Change “15 KVA transformers” to read ‘25 KVA
transformers.”

1,2 &3 53, 55 Change “100 AMP receptacle” to read ‘200 AMP

‘ receptacle.” The 200 AMP receptacle and plug shall

‘be similar and equal to Crouse-Hinds catalogue mum-— """
ber AREA 20417. '

1,2, &3 53, 55 Change “100 AMP weatherproof fusible switeh” to read

RN % “200 AMP weatherproof fusible switch.”
%E: i g £ 2 56 Under General Notes, Note 1—Change “AACS” to 1ead
W “GEEIA.” ,
5% L a 3 None Secondary wiring, from transformer to receptacle will
fH E" ! be changed from “4 %0, 2 Conduit” to “4 ¥4/0, 3
g 81 . Conduit.” £ 0
g:a = fﬁt‘}v
20 E *This manygl supersedes AFM 88—16A, 29 February 1960. ? g} yon

§ DISTRIBUW , RN ' @ u\r_\j_%‘i)

i \j\)\, \
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"+ 6. After necessary action, file this change sheet in the front of the manual; i

By OrpER OF THE SECRETARY OF THE AIR FORCE:

OFrFrcIAL:

S ... . .. THOMAS D. WHITE.
) ' Chief of Staff

J. L. TARR C | o |
: Colonel, USAF "~~~ = = - R

Director-of Admanistrative’ Services -~~~ - T T e T
[#] : ! ‘
2 ‘ B ' ! . :

‘i : x ERN

. s ' ) : g L : B
“‘ , e .
1l AR
! ‘
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i . . ¥ U, S. GOVERNMENT PRINTING OFFICE: 1260 -
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CHANGE AFM 86-4A

[3 LY {‘o ” ]
\ UNCLASSIFIED
\a\ AIR FORCE MANUAL DEPARTMENT OF THE AIR FORCE
\, No. 86-4A y Washington, 28 October 1959
by AF 7]
= /¢

ge- 1 gt

Installations Planning and Development

STANDARD INSTALLATIONS FACILITY REQUIREMENTS

86-4, 25 August 1958, is changed as follows:

1.\Make the following changes by pen and ink:

Fiyure or Table Action To Be Taken

Change dimension of 37.5 feet to 50.0 feet
for shoulder stabilization along 75 foot wide
taxiway leading to alert apron. The 37.5
foot shoulder stabilization along all edges of
the operational alert apron, including the
100 foot wide interior taxi lane, remains
valid.

Page
 50 Figuxe 11-19

Table “Standar
Warmup Holding
Pads”

~" 63  Tigure 11-28

Under column heading
change ‘7,756 to ““8,200.”

“Size—Sq - Yds”

Change Area “7,756” to “8,200” Sq Yds.

2. Insert the attached revised pages according to page numbers and
remove the corresponding pages.

i
INSERT |

B

REMOVE \
Page Edition bite Page '/
83, 84 25 Aug 58 83, 84 A e
-89, 90 25 Aug 58 89 thru 90a * PQ s T ED
-~99, 100 25 Aug 58 99, 100 . )
_. 113 thru 116 ‘25 Aug 58 113 thru-116  @BT 2 § 1959
125 thru 128 25 Aug 58 125 thru 128
131, 132 25 Aug 58 131, 132 Ay
-~ 143 thru 152 25 Aug 58 143 thru 152
<" 157 thru 166 25 Aug 58 57 thru 166 b\
_.191 thru 194 25 Aug 58 1 thru 194a | \
DISTRIBUTION: F; X: (o]
Civil Engineering Center ... eeeeeeeeeeeeeeeeeeeeeieee e Neeeeeeeee e 125 0
Office, Chief of Engineers, Army _......oiniieneeceN\eeeeeae 150 )3
Bureau of Yards and Docks, Navy ...cooooioooirmeeeeeacaees SRS VS 10. /,
Hgq ARDC, ATTN: RDMFW, W-PAFB, Ohio ...cccocoovieee .\ : 50 o
SOUSSHED  O4me\ 7
Ll Fada Y | © l)

'MICROFILMED BY TIM

y—L L5 25



AFM 86-4A o 23 October 1959

3. After necessary action, file this cover sheet in the front of the
manual. :

BY ORDER OF THE SECRETARY OF THE AIR FORCE:

OFFICIAL: THOMAS D. WHITE
Chief of Staff

J. L. TARR
Colonel, USAF
Director of Administrative Services



