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FOREWORD\

This document is submitted under the provisions of Air Force Contract L
A- 04(647)-595, in conformance with Amendment No. 46 to th, preceding
Contract AF 04(647)-347, and has been prepared by Department 61-91# ,
Base Engineering.

This report is Part I of a planned three-part document presenting facilities

, design criteria, the purpose of which is to provide parameters for the de.o_

sign of the typical MIDAS operational station. The primary objective of
this Part I portion of the design criteria is to provide sufficient definitioni
of the station technical equipment and its operational requirements to deo
velop a design concept of the facilities, structures, and interconnecting
services required by this equipment.

The present document is the second revision of LMSD-447159, dated 31 August
, 1959. Sections 1 and 2 of the origlital report were deleted in the first revision

because of their classified nature. In the pr sent revision, updated informsa'

tion will be indicated by vertical bare in the argin alongside the affected text

In this Part I of the facilities design criteria, details necessary to establish
specific facillties requirements for some itemi are not available. In these
instances, it has been necessary to use conservative design parameters.
These Items will be monitored through their design; and s actual data
become available, they wilr be compared with these para&eters so that

revisions can be made, as necessary, to assure adequacy of final design.
By request of the Air Force, this document contains a Hsting of the technical'
equipment that is being planned for the-MIDAS operational stations.

Preceding Page Blank

ill

-,-,. . - r. '".. . .. . _ L



LMSD-447159-B

Part 1

SPart Uf the fac~~....Ies d•aErLin crtiarit will contain the facilities design

conmept *o the MIDAS operational station and will include a design analysis

and det, Ued definitive drawings for ill technical structures.

Part WU of tie facilities design criteria will present site-development

criteria that will define the requirements for locating the technical facilities

at the site and wil! specify the inter-facility service connection requirements.
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SECTION 1
SUMMARY OF REQUIRED FACILITIES

The following is a summary of the new technical facilitiss and structures

that are required at the MTDAS operational st ation and a brief statement of

the functions they will perform:

1. 1 SATELLITE COMMUNIC.4TIONS BUILDINGS

There will be three identical satellite communications 'buildings for housing

the technical equipment required to perform the functions of automatic

satellite a.cquisition and tracking, reception of r-f signals from these satel-

L" lites, and issuing of commands to them,

S. 1. 2 ANTENNA SUPPORT STRUCTURES

. A 60-foot parabolic antenna will operate with each satellite communications

building. Each of the three antennas will require an antenna support struc-

ture adJacent to each satellite communications building.

V. 3 a UP:oRT STRUCTURES -

Each of the three satellite communication antennas requires a protective

radome. Three radome support structures are required.

1 1. 4 (Deleted)

U 1-1
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1.5 CENTRA% OPERATIONS BUILDING

A centra! operations building ts required for receiving the incoming satel.-

lite readout data from the three satellite communications buildings and

forwarding this data to the MMDAS Tracking & Control Center in the U.S.

1. 6 POWER PLANT

A building is required to house diesel generators for providing emergency

power to the critical technical areas. This emergency power permits the

primary station functions to continue during interruptions of the principal

power supply system.

A.
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SEC.,TiMW 2

TECHNICAL EQUIP4ENT CRITERIA

The proposed receiving antenna and radome are shown in elevation along

with controlling dimensions in Figures 2-1, 2-2, Z-3. 2-4, and 2-5. The

rerrainder of the technical equipment ix listed, together with it electrical

power requirement, heat dissipation, and gross weight, in Figures 2-6, 2-1,

2-8, 2-9, and 2-10. The equipment is located in plan on the same figures.

Isometric views of a typical equipment rack and various items of PICE

equipment are shown in Appendix A.

Z. 1 ARCHITECTURAL AND STRUCTURAL - GENERAL CRITERIA

Z. L I Framin2

The framing system for the building shall permit maximum flexibility for

rearrangement of partitions. Columns within equipment room. shall be

avoided, and a maximum of clear space above equipment is desirable.

2. 1. 2 Floor Construction

Technical eruipment rooms wi~l require free-ac- . .. -- n..t.ng o f
; removable panels covered with vinyl linoleum. Panels shall be a Z-foot

square module, conforming to the general size of technical equipment racks

and allowing the floor panels to be eliminated where these racks occur.

Panels shall be of laminated construction, capable of sustaining a uniform

minimum load of 250 pounds per square foot and a concentrated caster load

of 1000 pounds without pedestal support. A minimum space of 14 inches

will be required between subfloor and panel floor grid framing member& and

18 inches (t) between subfloor and top of finished floor panels. Completed

panels shall be devoid of metal edging or other exposed metal protrusions,

2-I
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-- •- " .ir Oarui Sut.urs shall be prohibited. Vinyl linoieum

floor covering is required in designated ares' to achieve the necessary

S0-micron dust-particle limitation.

Z. 1, 3 Wall and Roof C~cnsruction

Roof slope and type of roof construction must be determined on the basis of

climate. Building orientation is to have gable ends facing nearby antennas;

3 use of nonmetallic exterior roof construction is required to minimize the

problem of reflectivity.

Interior walls will be of noncombustible materials and will conform to A

AFM-88-15 specifications. Where acoustical wall treatment is necessary,

a 4-foot wainscot will be required. The wainscot shall withstand abuse,r[

marring, and require a minimum of repainting. Sound-absorbing fiberglass

blankets shal' be placed behind the wainscot where acoustical treatment of I
walls is required.

2.1.4 Doors

The minimum dimensions of doors to rooms containing tec' ,ical equipment,

or through which equipment must pass, will be 6 feet 0 inch in width and

8 feet 0 irnch in height. Knockout panels will be required in exterior walls,

as designated, with a minimum height of 8 feet ' inch.

2. 1.5 Ceilings I"
Technical operations will require acoustical ceilings in certain areas. Metal-

pan acoustical units are recommended to insure dust control, due to their

non-flaking property, and flexibility for rearrangement.

2. 1. 6 Noncombr"stib~e Materials I

Except where use of combustible materials is unavoidablt, all construction

materials will be nontcambustible. Frames, shelving, bins, racks, and

2-2E[S(
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I II similar units will be metal; insulation, adhesive, paint materials, and all
surface matertals will be selected for thetr nonemhbustbhla characteristics.

2.:2 AR::.TECTURL AND STRUCTURAL - SPECIFIC CRITERA

2. 2. 1 Antenna Support Structure Design Criteria

Each antenna support structure shall have a minimum height of 20 feet above

grade, and the top of the support structure must be at or above the elevation

of the highest structure within a radius of 200 feet. The support structure

shall be provided with an outside access ladder to the top platform and with

[ adequate interior lighting.

The distance from the center of the antenna support structure to the face of

U the satellite communication building will be from 55 to 65 feet.

The following antenna support structure design criteria are based on the best
information available, as the antenna currently is in the design stage. In

[ computing wind loads, 90-knot winds have been assumed as maximum but

this should be adjusted to site conditions.

Antenna Design Loads and Dimensions

Max. Antenna Total Gross Weight (Including Pedestal) . . 300, 000 lb

SMin. Antenna Total Gross Weight (Including Pedestal) . . 90, 000 lb

Heaviest Component ............ .. .... 18,000 lb

Antenna Mounting Height (Base of Pedestal to Centeri of Reflector)................. . ....... 40 ft
0 in.

Min. Distance From Bottom of Reflector to Ground
Level . . ......................... 30 ft

0 in.

Antenna Reflector Diameter. . . ................ 60 ft
0 in.

Max. Overturning Mcment Due to Accelerating and
Decelerating Inertia of Antenna Reflector . . ....... 23, 000 ft/lb

1 2-3
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. * aw.,•e. arv & be covered by a protective radorns it is probable

chat t0ewe wfi", ` p:riods when the radome may be removed, exposing the

antw!a . to tI.#e aharnent. For this reason, the following is additional criteria

"1-- d ali~n he anterara suapport structure to -withstand wind loads as shown.
Wind Loads Due to SO-Knot Wind, Antenna Operational*

MWith reflector 51bhtins A"is Horisontal)

Horisontal Drag . . . .......... . 35,000 lb

Vertical Uplift on Reflector. . ... . 10, 000 lb

Overturning Moment ... .. . . 1, 600, 000 ft/lb

SWind l, ods Due to 20-Knot Wind, Antenna Stowed*

(Wit Refector 5ighting A3ds Vertical)[
Horisontal Drag. . . . . . . . .. . . ... 61,000 lb

Vertical Uplift on Reflector. . . . . . . . . . . 57, 000 lb

Overturning Moment . . . ............. 2. 700, 000 ft/lb

2. 2.2 Antenna Base Mounting Details (Fig. 2-1)

Rigidity requirements are as follows:

a. Maximum allowable temporary rotation of the top of the support
structure due to the effects of a 50-knot wind when antenna is
operational (antennas will be stowed in winds above 50 knots):
0. 15 milliradian

b. The structure should not permanently deflect, settle, or rotate
under the effects of a 90-knot wind with antenna stowed

c. To insure against excessive long-term settlements of the struc-
ture foundations, the bearing roil strati ohould be capable of

supporting a load equal to twice the design load for a period of
at least 48 hours without settlement.

2. 2. 3 Radonse Support Structure Design Criteria

The radome support structure must carry the dead weight of the radome plus

loads due to wind. These loads are delivered to the support structure as

Wind ovetusiag moments ane taken about the centethne of the antenna pedestal base. They include the
effects of both hoaontal and vertical wind-force components. The wind angle-of-attack is assumed ac
15 degrees upward from horizontal, which yields load values larger than loads produced by a horizoutal
wind. Assumed wind velocities ame based an muximum gust velocity.4 __2-4
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ambr1af stresses acting in the plane oi the radolne surface. VerticalS144110empeuaents must be carried in compression by the support structure walls

to the fo atuiww. Horisontal c€mpmoents must be carried by the top
portion o the support sttczluro acting as a structural ring. The structural

ring must resolve the horisontal components into shear loads that are carried

in shear by the support structure walls to the foundations.

Design loads and base details, based on a 150-mph wind, are shown below

and in Figuroe 2-2. 2-3, 2-4 and 2-5. The 150-mph wind has been assumed
as mazlnumn but this should be adjusted to site conditions.

Radome Total Dead Weight 200, 000 lb
Equatorial Diamieter. . . .............. 110ft 0 in.

Minimum Equipment
Access Door Sise 13 ft 0 in. high by 16 ft 0 in. wide

Radome support structure floor shall be a concrete slab designed for
maximum loAded 10-ton-capacity, rubber-tired, mobile crane, in any

position within the support structure. Minimum slab thickness shall be

6 inches.

Equirp tent access door requires locks to prevent personnel entry during

operational periods and preventing injury from command transmitting

radiation.

i U

I.

2-6 L
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2 A . 5 Central Operction. Building

2. 1. 5. 1 Data Conversion Room tril. 2.61 Signale received from MIDAS
satellites will be conducted from the three receiving trausmitting areas via

intra-site instrumentation cabling to the date conversion room. Technical

equipment housed in this room will accept these data and convert them to a

form suitable for recording, storage, and/or transmission to the MIDAS

3 Tracking & Control Center via commercial commaidcations facilities.

Acoustical treatment of walls and ceiling Is an operational requirement.

Special room requirements are as follows:

a. Floor: free-access panels with vinyl linoleum finish

* b. Base: rubber

c. WaUs: acoustical tile

d. Wainscot: 4 ft high, durable material

e. Ceilings: acoustical tile

f. Ceiling height: 10 ft 0 in.

g. Painted surfaces: nonflaking, noncombustible character

V h. Maximum allowable noise level: 70 decibels.

SNumber of personnel utilising room is te follows:

a. One digital interpolator operator (full time)

b. On-ue aIm~fI tachrcian (part time)

Sc. Two magnetic tape operators (one part time. one full time)

U

E M2-11
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d. One telemetry technlcian (part time)

s. One central operations supervisor (part time)

f. One digitiser specialist (f•ll time).

5. 2. 5. A Data Control Room Lris. 2-6). Programmable iptegrated control
equipment (PICK) will be located La this room. This equipment serves to

control anm sequence automatically the flow ot data to and from the varide

technical equipment. Interconnecting signal and power cables enter PICZ

under the cabinets and will require a clear, under-floor space. Cabling
will conmect PICZ and other areas within the building. PICK terminal

equipment must be located adjacent to the date conversion room to minimise

cabling. Acoustical treatment of wall and ceiling is &n operation require-

Mont.

Special room requirements are the' same as those listed for the data coa-

version room. Numrnr of personnel utilising room is as follows:

a. One data control console operator (part time)

b. One command processor operator (part time)
c. One teletype operator (full time)

d. One automatic communications technician (part time)

e. One central operations supervisor (part time)
f. One digital interpolator operator (full time).

2. 245. 3 Equipment Maintenance Room (Fig. 2-6). PICE and technical

equipment racks will be maintained, rebuilt, and reconditioned in this room.

Proddmty tW data control room and data conversion room is desired. Siae.
weight, and descateness of equipment prohibits transporting to remote

locations.

As an expansion area for the data control room, the same room requirements

apply. Acoustical treatment of walls above the wainscot is not required for

the maintenance function, but should be added if the area becomes part of

the data control room.

2-13
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Hwumber of personnel utilizing room is as fellows: j!
a. One digitizer specialist (full time)
b. One command processor operator (part time)

c. One data control console operator (part time)

d. One automatic communications technician (part time).

2. 2. 5. 4 Ground/Space Communications Control Room (Fig. 2-7). The

ground/space control room will house the tracking and acquisition control

console. This console will serve as a control point at which the operational

status of all technical equipment will be displayed and from which major

station functions will be controlled. Intercommunication circuits built into

this unit will enable operating personnel to communicate with the MIDAS b
Tracking & Control Center. Acoustical treatment of walls and ceiling is an 3
operational requirement.

The ground/space communications control room shall be centrally located,

easily accessible to all technical areas. From this area, corridor access

to the message center in the communications room and dat i control room

is desirable.

Special room requirements are the same as those listed for the data conver-

sion room. Number of personnel utilizing room is as follows:

a. One T & A control console operator (full time)

b. One control operations supervisor (part time).

2.2.5.5 Communications Room (Fig. 2-8). Radio and telephone communi-

cations will terminate in this room, which will serve as the communications

center for the tracking station. [
Special room requirements are as nollows:

a. Floor: free-access panels with vinyl linoleum finish

b. Base: rubber

c. Walls: gypsum board L
d. Wainscot: none

2-14KOV
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I.• 8 •'.o" 6' x8S' INTERIOR•

L %

2 D
D

| • "12"

K G/S COMM. CONTROL ROOM 900 SQ FT

SCALE: V -0

K ~TECHNICAL COLLATERAL EQUIPMENTj

TOTAL CONN. TOTAL
IE VOLTAGE LOAD A/C LOAD WEIGHT
ITEM DESCRIPTION (60'-) (KW) BTU/HR (LBS)

TRACKING & ACQUISITION CONTROL CONSOLE 120V.J10 1.0 3,415 3,60011 1 STATUS BOARDS - - - 200 EACH
-ECHNICAL EQUIR TO BE DEFINED -
2 CIRCUITS e 1.5 KW 120V., 1 3.0 to 10,2o

"NOTES:
1- ALL DUPLEX CONVENIENCE OUTLETS ARE

110V., I0 60- AT HEIGHT INDICATED
2- DEMAND FACTOR IS 1.0.

4471 S9A-13O

F ~Figu,. 2-7 Ground-Spgc Cerwnmicoigeg Con** bRom - Central Op.wu~ons Building

2-15
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e. Ceilings: gypsum board

f. Ceolng height: 10 ft 0 in.

gi. Painted surfaces: nonflaking, noncombustible character.

Number of personnel utilising room: One automatic communications techni-
cian (part time).

2. 2. 5.6 Message Center (Fig. 2-S). This room will house the adminis-
trative teletype. Special room requirements are as follows:

[ a. Floor: free-access panels with vinyl linoleum finish
b. Base: rubber

C. Walls: soundproof drywall with acoustical tile
d. Wainscct: none

Se. Ceiling: acoustical tile

f. Ceiling height: 9 ft. 0 in.
( | g. Maximum allowable noise level: 70 decibels (500 - to 2000 )

Nunber of personnel utilizing room: One teletype operator (full time).

2. 2. 5. 7 Crypto Room (Fig. 2-8). Classified communication circuits will
be terminated on Sig-Tot equipment in this room. Classified crypto tapes
will be stored here. Security requires concrete-vault construction. Speci-
fications and regulatiorns outlined in AFM 88-15 and APR 205-I governing

construction details will apply.

Special room requirements are as follows:

a. Floor: concrete with asphalt tile
b. Base: rubber

c. Walls: acoustical tile on concrete
, d. Wainscot: none

e. Door: record-vault type
"f. Ceiling: acoustical tile st'.-pended from a concrete ceiling

g. Ceiling height: 9 ft 0 in.
* h. Maximum allowable noise level: 70 decibels (500 -- to 2000 -- )

Number of personnel utilizing room: One cryptographic operator (full time).

2-17
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.- 1...8 PUiX switchboard Room lFL 2-SI- A two-position manually

'-! operated tlephobe switchboard is located in this room to accommodate

,admiaistratiom off-site calls.

Specia room reqpiuements area follow*:

a. Floor: free-access panel with vinyl linoleum finish

b. Baoe: rubber
c. Walls: gypsum board 1:
d. Wainscot: none

"e. Ceiling: gypsum board JI
f. Ceiling height: 9 ft 0 in.

Number at personnel utilising room: One switchboard operator (full time).

2. 2. S 9 Test and Calibration Laboratory (Fig. 2-9). Calibration of test

equipment and precision measurement standards used in the performance

of maintenance and calibration functions will be performed in this room.

This area shoudd be located near the Equipment Maintenance Room to facili.

tat* expansion of the maintenance function in an emergency condition. Lo-

cation near the Data Control room would be desirable also. Should the Data

Control facility expand into the Equipment Maintenance area, the Test and

Calibration Laboratory would be the ideal location for absorbing the main-

tenance function.

The design and environmental conditions for a Test and Calibration Labora-[
tory will be dependent on accessibility to a Primary Standards Laboratory.

If a Primary Standards Laboratory is located convenient for motor or plane L

access, this Test and Calibration Laboratory should be designed as a

Secondary Standards Laboratory as outlined below and in Section 2. 3. 2
Technical Equipment Area.

Room requirements are as follows:-K

a. Floor: free-access panels with vinyl linoleum finish
b. Base: rubberL

C. Walls: gypsum board 2-18 L
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¶~I *q 0UI�LACK MONEC. MOtLE TEST ROIM

TEST & CM.IB.LAS
li {: '12"1400 SQ FT

1. Co2 CASINET

1. AC MOUNTED, MOIWLE TESTEJ.

TECHNIALC OLAEA E0J*NT

(D '

I•TEST DESC 2CIRUITIO (WI.$)l LOAD1 (3.0 STW40 jj

STEST BENCH 2 CIRCUJITS@1 .51( KWV 3.0 7.....40.. .. 110.

S_ EST BENCH 2CIRCUITSeI .S KW 2.0 7......L 28.
I TEST BENC 2 CIICUITSeI .5 KW 3.0 7......L.. 2...

(• TEST BENCH 2CIRCUITSe•1.5 KW 1.0 7,24 US
S• ~~~TEST BENCH 1 aR;ITe • W 1;W/2SV,:•1. 0 4340

MOBILE TEST EGUIR - 2 RACKS 120V, 1$ 3.0 IS,2i0 30

i NOTE. ALL DUPLEX CONVENIENCE OUTLETS ARE IlOY, 1it, d0"AT HEIGHT INDICATED

I *4lSSAOlS 2- DEMAND FACTOR FOR LAB IS 0.5

III
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4. Wainscot: soa
e. Coiliage gypsum board

£. Coing height: 10 ftO0 in.

- er ad persoe l iaillsing room:

a. One timing technician (part time)
b. Ose magetic tape operator (part time)

v. One telemetry tecbniclan (part time).

3. 3. 5. 10 Security Office: Security requirements dictate the need of a
central security control point. This control may be an outside security U

che , house, or an office located at the lobby entrance of the central

operations building, or a combination of both, dependent on location and

distance involved. A one man office of approximately 80 square feet will

suffice within the central operations building.

2. L. 5. 11 Technical Office Space Requirements. Office space is required

in tbh cer' A operations building for the following personnel who will bet

u&. actly .agged in the technical functions of the station:

a. One technical operations supervisor and four shift supervisors

b. Tive field engineers

c. Two clerk typists
d. Five (to be determined).

2. 2.6 Satellite Communications Buildings. (Three Required)

2. 2. 6. 1 Receiver/Command Room (Fig. 2-101. Receiving, command-

"transmitting, and antenna-servo and control equipment will be located in

this room. Inter -connection will be made with the adjacent console room

and their respective antennas.

Room requirements are as follows:

a. Floor: free -access panels with vinyl linoleum finish

b. Base: rubber [

c. Walls: acoustical tile

2-20
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da Wainscot: 4 it heigh - durable material

f. ('vIlrmg heig.V%; 0l it 0 in.
g. Maxifflam a .blos8b noise level: 70 decibels (500 to ZOO0- ). .

Number o. on.sýfllxiing roomi:[

a. Gu sa.llUta communication operations supervisor (part time)

b. One rec•iver eqwtipment tochn!_cian (full time) V
c. One data receiver/transmittar technician (full time)

d. One digital equipment technician (full time) H
s. Hydraulic systems specialist (full time)

f. One r.ceiver equipment techactan (full time - in third Sat.
Comm. Bldg.).

a. a. 6. 2 Console Room (Fig. 2-10). The master transmitting and recetv-

uag control console will be in the center of this room. Windows between the

console room and adjacent receiver-command room will allow the operator

visual control of both rooms.

Room requirements are the same as listed for the receiver-command room.

Number of personnel utilizing room: r

a. One satellite communications operations supervisor (part time)

b. One antenna control console operator (full time). [
2. 2. 6. 3 Technical Office Space Requirements. Office space ts required in

each of the satellite communications buildings for the following technical [
personnel who will be directly engaged in the technical operation of the
station:

a. One satellite communications operations supervisor and
4 shift supervisors

b. Five field engineers.

I[
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U 2. 3 HEATING, VENTILATING. AND AM CONDITIONING

2. 3. 1 Non-Technical Equipment Areas

Non-technical areas will require heating and ventilating only. The total air

[change rate will be based on heating requirements but in so case will be

leos than the minimum* described In AFM-88-19. Temperaturse will be

maintained at levels established in AFM-SS- 1S.

The outside air supply will be made capable of providing 100-percent outside

air for summer ventilation, and modulated to the minimums colforming to

"AFM-88-15 during the winter heating cycle.

All spaces will be maintained at a positive pressure with respect to site

barometric pressure.

u 2. 3. 2 Technical Equipment Areas

All rooms containing technical equipment will be provided with air con-
1 ditioning to maintain the temperature and humidity in these rooms within

the following limits:

a. All technical equipment rooms except the Data Control Room

and Test and Calibration Laboratory

(1) Normal operating temperature 72* F.
Allowable deviation *20 F.

(2) System to permit flexible control F
point to so F.

(3) Relative humidity

Maximum 50%
Design Premise 45%
Minimum 30%

I b. Data Control Room

(1) Temperature design premise 720 F.
Allowable deviation *Z2 F.

Z-23
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(i) Relative humidity design premise 45%
Atwable deviation ift

a. Tost and Calibration lAboraory

(I Tmperature design premise 7 F.
A-llowble deviation 6

(1) Relative humidity design premise 40%
Allowable deviation ±i

The r*quiroments for the data control room and test and calibration room

art more restrictive thpa those in the other areas because these rooms

cateain treasistorised electronic equipment which is highly temperature

sensitive. Humidity control is necessary to prevent mositure grounding

of equipment and the formation of static electricity. -

2. 3. 3 Air Conditioning Equipment

Air conditioaing equipment located in mechanical equipment rooms and fan

houses will furnish conditioned air to the technical equipment rooms by

duct systems. Consideration should be given to the use of multiple fan

houses recessed In the building roof. Each system or subsystem to be

sised for a 50 percent possible increase in capacity including coil face area,

blower C. F. M. . and the primary loop of both hot and chilled water distri-
au system. The -dsig philaophy " e"1'A a reat0r

flexibility in making the changes necessary to keep pace with the advancing

technology of the Satellite Systems Program.

The basic air conditioning system shall be able to provide up to 100 percent

outside air to the coil(s) when room exhaust air is warmer than outside air

and to return up to 80 percent exhaust air when the outside air is warmer

than room exhaust air. No standby H&V equipment will be required for this 3
class of facility.

2. 3. 4 Supply Zoning

The air supply grilles and diffusers and return registers shall be designed

to a pattern to permit optimum flexibility for rearrangement and replacement

2-24
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of technical equipment. * Zoning of supply systems &hall be done on the

basis of providing separate sones for rooms where air quantities and/or

temperature differentials, due to intermittent utiUsation of equipment,

clearly indicate the incompatibility of multiple rooms on a single sone.

2. 3.5 Filtration

Air filtration will be employed for all systems. Rooms contafning technical

equipment shall have supply air filtered to ezcltude all particle@ 50 micrors
or larger. It is suggested that electrostatic precipitators be employed in

the air conditioning systems serving rooms which have tape subsystems,

such as the data control and data conversion rooms,

Cooling requirements imposed by technical equipment are given in BTU/H

on room drawings. Air conditioning systems will be designed to handle

their loads in addition to non-technical, lighting and building loads.

2. 3.6 Refrigeration

When the air conditioning load on a building is 25 tons or more. considera-

tion should be given to the economic feasibility of a central chilled water

system. The use of water chilling units employing reciprocating corn-

pressors should be limited to factory assembled and tested packages with

sealed refrigerant circuits.

2. 3. 7 Water Supply

A study should be made of the water supply. Consideration should be given

to cost, hardness, availability, and local regulations relative to the use of

the supply in order to determine whether or not evaporative condensers,

cooling towers, and water softening equipment are required. Where such

equipment is required, suitable provisions may be needed to prevent the

formation of algae and the accumulation of solids.

"Technological advances resulting from the reseach and development portions of the satellite progams
have shown that flex'bility is mandatory.
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The eoquece of operation of automatic controls should be completely and

clearly described in the specifications and should be supplemented with a

control diagram on the drawings.

2. 3. 9 Radome Heating

Provision should be made to heat each radome structure against icing con- I
ditions. A minimum of four 25 XVA circuits for each structure should be

* provided to power banks of infra-red heat lamps.

Maximum allowable temperature inside radome is 1050 F. H

2. 3. 10 Ventilation H
Two foot 0 inch high by 3 foot 0 inch wide openings should be provided, 180

degrees apart, in tha wall of the radome support structure for ventilation [i

purposes. These will be closed with masonry to provide for future ventila-

tion equipment, if required. |

2.4 ELECTRICAL INSTRUMENTATION AND COMMUNICATIONS

2. 4. 1 General Power Requirements

2.4. 1. 1 Reliability, Station commercial power shall not experience more

than 12 outages per year, the majority of which will be cleared within one

minute, and with little likelihood of more than two outages being for more

than two hours duration. On site power generation shall be provided for

technical equipment and other essential loads after outages of more thau L
60 seconds have occurred. After loss of station commercial power, switch

transfer and diesel startup sequence shall not be initiated until after a L
10-second delay. This delay is required to eliminate possible power trans-

fer due to momentary loss of station commercial power. On site power

shall be on line within 60 seconds after loss of station commercial power.
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2.4. 1.2 Regulation at Technical Collateral 'i pment U. r. 1.)

a. Maximum allowable voltage fluctuation at T. C. Z. 10%
b. Maximum allowable frequency variation; *I cps.

1. 2.1. 3 Distribution Voltage

a. Primary Distribution

b. Technical collateral equipment 120/206v-30 - 60 cycles

c. Mechanical equipment

1] 2.4. 1.4 Fregquency Conversion. If other than 60 cycle power is supplied

to each building substation, frequency converters shall be required. These

SI. converters *hall be located in each building to supply the technical equip-

ment panels with 60 cycle power.

L 2.4. 1. 5 Distribution of Loads in Building.. Building power dietrkbution

iv shall be arranged in such a manner so that T. C. E. and other critical loads

can be isolated from non-critical loads under emergency power condftions.

Feeders to T. C. E. areas shall have maximum flexibility in regard to re-

L location of load points brought about by relocation of equipments. Plug-in

busway is recommended for this use.

2.4. 1. 6 Emergency Power. An emergency engine-generator shall be in-
- stalled in a central location which will have a capability of carrying a

critical load in event of loss of utility power. Transfer to emergency power

and isolation of critical loads at each building shall be automatically accom-

Li plished as shown on Figure 2-i1.

Emergency power will supply:

a. Critical T. C. E. loads (includes radome heating)

b. Air conditioning loads for T. C. E. (including growth aUowaac()

c. Minimum lighting to perform functions.

To be determined by avaiIbility.
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[2.4.1.7 Power Equipment Ground. The method of grounding outlined below

is not only for personnel safety but elso for providing a direct path for any

Ijshort ciecuit or leakage currents back to their source of supply. Establish-
tug this d/feet path and attempting to isolate the Power Equipment ground

from the Instrumentation ground system will eliminate instrumentation

ground interferences that would ordinarily be caused by power equipment.

A power equipment ground shall be provided each building for non-technical

power equipment grounding. (See Figs. 2-12 and 2-13. ) Thf a ground system

fshall emanate from the building substation where all transformer neutral*

shall be grounded to the substation ground mat. The ground mat shall hava

a resistance to earth not to exceed 25 ohms measured by the standard

three-point method.

The power equipment ground conductor where entering the building shall

be insulated so that direct contact with the building instrumentation ground

V• Jmat will be avoided. It shall enter the building only at the power distribu-

tion center area where it will be utilized for power equipment grounding

Ii requirements (See Fig. 2-13.) Service entrance distribution panel neutral

buses shall be tied to this conductor, and all other subsequent neutrals and

panel neutral buses shall remain isolated from power equipment ground

except where it attaches to it at the Service entrance distribution panel.
All 480 volt 30 feeders and branch circuits shall carry an insulated power

equipment ground conductor in the power conduit as shown on Figure 2-13.
All 120 volt 10 and 120/208 volt 30 circuits shall be considered as having

a power equipment ground via the supplying conduit system. The isolated

instrumentation ground system is discussed in Paragraph 2. 4. 2. 8.

S2.4. 1.8 Substations. Substations shall be of the outdoor enclosed type to
minimize electrostatic interference and radiation. Substations shall be

I jjprotected on the primary side with fuse cutouts.

2. 4. 1.9 Primary Power Cable. Primary power cable shall be three-con-

ductor with galvanized steel armor protected by a polyvinyl chloride jacket.
Shielding and insulation will comply with IPCEA specifications, It may be

[ 2-29
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e diveos bwpW wo rm im the same duct bank as instrument cabling, as

Iff 1 is I no la Its owu duct. arnd opersted 6 inches minimum from in-

aiinstate*Wkcs. It shall act occupy the esame manhole or terminating

eUeloeue with instrumentation cables. Cable shall be 3 it 6 in. minimum

below grae. Mazimum pulling distance shall not exceed 500 feet. AU

pwer lines within 1000 feet of receiver buildings shall be installed under-

2.4. 2 Technical Equipment Requirements

2. 4. 2. 1 Panelboards. Panelboards shall be circuit-breaker-type consisting

of thermal magnetic units, and shall be able to receive 100-ampere E-frame

breaker* with bussing, number, type, and rating of circuit breaker as de-

termined from T. C. E. lists. It is recommended that panel space for future

installation of branch circuits be reserved equal to 50 percent of the circuit

requirement as indicated on the T. C. E. list. This reserve will provide for

new requirements that may develop in the future. T. C. E. panels shall be

centrally located in T. C. E. areas or in larger T. C. E. rooms. Individual

panels in small T. C. E. rooms are not required.

2. 4. 2. 2 Loads Served. T. C. E. panels shall supply the following:

a. T.C. E. equipment

b. Receptacles in T. C. E. rooms

c. Receptacles in test, calibration and maintenance room
work benches.

The T. C. E. lists on the room layout present in tabular form the anticipated

operating load in kw for each building technical facility. Theme loads are
minimum estimated operating loads based on the size and number of techni-

cal equipment presently contemplated to comprise the requirement of theI

station.

2. 4. 2. 3 Feeders. Feeder capacity shall be determined on the basis of

estimated maximum demand. Demand factor for all T. C. E. rooms is 1. 0. K
The demand factor for test calibration and maintenance rooms is 0. 5. It is

"Z-32 i
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recommended that sufficient spare feeder capacity be reserved equal to

50 percent of the maximum demand, as indicated by the T. C. E. lists on the

room layouts. This will permit providing additional power to these rooms

as required.

2. 4. 2.4 Receptacles. Receptacles for T. C. E. use shall conform to Draw-

ing FL-SK-173 (Fig. 2-14). to fulfill the requirements of 60-cycle power.

An equivalent schedule of receptacles is required for 50-cycle power. The

50-cycle and 60-cycle-power receptacles shall not be compatible.

2. 4. 2. 5 Lijghtng. All T. C. E. rooms shall have a maintained illumination

level of 50 foot-candles. Fixtures shall be of the fluorescent type. Antenna

support structure rooms shall have an illumination level of 20 foot-candles.

Sufficient emergency lighting fixtures shall be fed from an emergency light-

ing panel to give T. C. E. rooms adequate illumination to perform primary

Lfunctions during interruption of main power source.

2. 4. 2. 6 Instrumentation Ducts. All major structures except boresight

towers and power plant will be interconnected with 4-inch instrumentation

ducts. The ducts will terminate within the building. Spacing between pull

L points (manholes) will not exceed 250 feet. Instrumentation ducts shall not

be closer than six inches from a shielded power cable duct. Top of duct
bank shall be minimum z foot 0 inch below grade (see Instrument Duct Plan

"Fig. 2-15).

L 2. 4. 2. 7 Manholes. Manholes will be reinforced concrete with pulling irons

on each of four walls.

1.. 2.4. 2. 8 Instrumentation Ground System. An instrumentation ground system

shall be installed in each building according to Figures 2-12 and 2-14 in order

to afford good earth contact for all T. C. E. equipment. Where copper ground-

ing plates are supported from building steel they shall be insulated from it in

order to isolate probable building steel interferences. Grounding conductor

between the T. C. E. equipment and the grounding plates will be installed by

2-33
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lbI tastts.atoa contractor. Resistance to earth in the system shall not

onced 1.0 ohm megsured by the standard three-point method.

A. 4. X.9 tDieleted).

2.4.2. 10 Sigeal Transmission Conductors. Maximum length of signal trans- I:
mission conductors from the antenna to the directly associated equipment

shall not exceed 200 circuit feet for the satellite communication facilities.

2. 4. 2. 11 Radio Frequency Filters. All electrically operated machinery in

the technical facility which will produce RF interference will require R. F.

line filters. This will include equipments which have a commutator, slip

ring or any continuous arcing device.

Fluorescent fixtures in the satellite communications buildings shall have I
R. F. line filters and shields which suppress r-f radiation. Fluorescent

fixtures in the central operations building need only have r-f line filters. 1

All shielding and line filters used at the technical facilities shall be designed

to be effective throughout the entire RF spectrum from HF thru UHF. Effec- I
tiveness of the over-all noise reduction effort shall be such that spuri-

ous locally generated RF noise levels in the vicinity of the receiving antenna

equipment shall be less than 0. 1 microvolt//meter in the 2 KMC region,

when referred to a 10 KC bandwidth. I
2. 4. 2. 12 Radiation Hazard. Provide an interlock system at personnel ac-

cess door leading into the radome, which will automatically de-energize the I
command transmitter equipment whenever the access door is opened. A

manual reset provision of the interlock, together with a visual indicating 11
device located near the door is required.

Li
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TOPCAL EUUIPMENT STORAGE REQUEMENTS

The station mission requires 24-hour daily operation with sufficient tech-

rIical equipment spares on hand to maintain three sets of data receiving-

transmitting equipment. To accomplish this, a technical equipment spare

parts storage of 225 linear feet of seven-feet-high by two-feet-wide shelv-

ing and bin storage is required (approximately 1200 square feet).

:I Administration support consisting of stationery supplies and document re-
production will require 40 linear feet of seven-feet-high by two-feet-wide

shelving, with an additional 18 linear feet of 3 feet by 2 feet by 7 feet high
storage cabinets (approximate total of 300 square feet).

Facility maintenance for the three satellite communications buildings,

three antenna and radome structures, and one central operations buildingE will require the following:

a. Shelving and bin storage: 7 feet high by 2 feet wide - ZZSr linear feet (approximately IZ00 square feet)
b. Bulk storage area: 2500 square feet

This bulk storage area will contain all spare parts, motors
and other components to maintain the facilities and themechanical equipment, especially air-conditioning, within
the buildings.

A shipping and receiving area of 650 square feet will be required in the main

Fstorage building. This will include ZOO square feet for essential office

funct'ons.

All of the above storage requirements are to be provided in an indoor

heated area. Approximately 8, 000 square feet of warehouse space or indoor

heated area is required for the temporary storage of the shipments re-

ceived during the period of initial equipment storage and for overflow

3-1
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storage. This facility is desirable as near to the tracking station facilities

an eider newly constructed storage areas or use of existing storage struc-
tures will per-nit.

IL

1.
!
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SECTION 4
PERSONNEL REQUIREMENTS

The initial estimates of total technical requirements for permanent station
operation are outlined in Figures 4-1 and 4-2. Figure 4-1 is an organiaa-
tional chart showing the estimated station functions and identification of

technical personnel requirements by descriptive job title. Figuire 4-2 shows
i• the planned phasing of contractor and permanent station technical persoaneo

manning through the installation and checkout phases and for final station

operation. These personnel figures are for technical facilities planning

purposes only. Total technical and support personnel requirements will be
furnished in the Air Force approved Qualitative Personnel Requirements

Information (OPRI) report.

I
i
I
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SECTION 5

SECURITY REQUIREMENTS

5. 1 FENCING

Fencing.w4l4-meet the following specifications:

a. Type: Chain link No. 9 gauge

b. Height: Seven feet, plus three strands of barbed wire
angled away from periphery of the area

c. Location A minimum of ten feet from the area enclosed.
Consideration ihould be given to the space within
the fence required for outside building mainten-
ance, walkways, and traffic around buildings.

d. Clearance: The interior space between fence and building or
structure will be cleared. The space outside of
the fence enclosure will be cleared for a minimum
of 25 feet from the fence.

e. Protection: Security fencing shall include protection of bore-
sight towers, underground instrumentation duct
installations, and all technical facilities.

S 2 LIGHTING

Lighting will meet the following specifications:

a. Entrances: Flood lighting with a minimum intensity of two
foot-candles is required for areas where recognition,
identification, and reading is required.

b. General perimeter areas: Flood lighting of 0. 2 foot-candles
minimum intensity in required outsile of fenced areas for a
distance of five feet from the perime er fencing. This in-
tensity is to be determined by taking meter readings hori-
zontaloy at ground level.

c. Spaces around buildings and structures: Flood lighting of
0. 2 foot-candles minimum intensity i€ required around
buildings and structures when they are separated by large
distances within a perimeter fence and/or when ýerrain con-
ditions restrict surveillance of the enclosed are4.,

5-1
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d. Location of light source: Lights may be located on enclosed
buildings or structures or on poles if the poles are mounted
inside the enclosed area.

SI 5. 3 ECURITY OUARD HOUSE

See Paragraph 2. 2. S. 10

I.
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SECTION6
INTRASTATION COMMUNICATIONS FACIUTIES PLAN

6. 1 GENERALII
This section describes for a typical MIDAS tracking and data acquisition
station the required intrastation operational, and administrative voice corn-
municationi installations. The requirements established in this section in-
clude the networks for operational intercommunications, administrative
telephone and paging, and wire message service equipment. These commudi-
cations facilities at the station will be under central control. An admini-
strative switchboard will control and direct all incoming and outgoing tele-
phone calls and operate the paging system. This switchboard will have the
capability of connecting with alternate voice leased lines.

The requirements established in this section are those encompassing the
overall. communications service within and without the typical MIDAS station
site. Terminations and certain equipment details are defined. Not included
here are requirements for underground conduit, conduit bends, internal
communications conduit, short duct runs, telephone outlets, and the 20-zone
paging system speakers. * Operational voice communications requirements
are covered in this document in Paragraph 6. 2. Administrative voice com-
rmunications requirements will be covered in Paragraph 6. 3. Paragraph 6.4
lists the applicable specifications and documents.

6. 1. 1 Requirements of Communications Contractor

Additional requirements will be established by the communications contractor.
The communications contractor will be responsible for (but not necessarily
limited to) the following:

"See Part II. Basis For Design -Buildings and Structures, LMSD-447159. Facilities Design Criteria
For MIDAS Operational Station, 28 September 1960 (Unclassified)
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so Drawings for distribution cables

b. Drawings eh OW-m equipment arrangement of switchboard, dial
-tation lines wire eervices. and dial equipment

c, The review, correction and approval of architectural and en-
insaering drawings related to terminal lise and location, cable

lilutfib aon. and conduit size.

6. 2 OPERATIONAL VOICE COMMUNICATION REQUIREMENTS

A system of networks in accordance with Figure 6-1 will be engineered to

provide operational voice communications at the station. Pro-pass, post-

pass, calibration and maintenance functions are to be provided.

6. 2. 1 Network Description

a. Net #1. Connects all positions involved in the over-all system
checkout. During this checkout phase various integrated equip-
ment systems are tested. During this phase, the master con- ]
troller at the Tracking and Acquisition Control Console will
conduct the test. Only the positions involved in providing in-
formation to him and following his commands are on this net.

b. Net #2. Considered to be supplementary to the equipment and
operations status display network within the tracking system
and will be used when information is needed in addition to that
which is displayed. In a normal acquisition exercise in which [
no problems occur, this net will not be used.

c. Net #3A. Connects all necessary communication positions with-
in the COB for purposes of accomplishing individual equipment
systems checkouts. An equipment system checkout indicates
in detail the operating condition of each equipment system (e. g.,
data receiving system, timing system) comprising the total
system. Checkout or maintenance activities which require corn-
munication with other buildings may be accomplished by using
the supervisory net, the PABX telephone system, the voice
paging system or by patching together individual building main-
tenance and checkout nets.

d. Net #3B. This net, within the Satellite Communications Build-
TnS TTI is used in the same manner as Net #3A."

e. Net #3C. This net, within the Satellite Communications Build-
I n 97i used in the same manner as Nets #3A and #3B.

f. Net *3D. This net, within the Satellite Communications Build-
ing 93, is used in the same manner as Nets #3A.#3B and #3C.

6-2
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nt .The pinup... of this net is to provide for coordination
S ai buildings at all times. The supervisory network is
i-iependent of all other networks, and is provided with:

f(lective signalling between all positions on the net.
.• -- •=-(2) Conferencing capability between any of the stations in the

•..• not.

6. A. 2 Comm.nication Panels

LA
Communication panels to be provided will contain:

a. Loudspeaker connection - minimum usage as indicated on
Figure 6-1.

b. Switch - for placing the speaker on the nets or any direct line
where required.

c. Two headset Jacks - for either direct lines and/or nete. It
should be possible to remote these jacks to the desk edge of
console or edge of equipment racks.

d. Speaker amplifier and level control - areas indicated on
Figure 6-1. 11

e. Dial - to allow access to administrative PABX with headset.

6. 2. 3 Operational Communication Location

Referenced Figure 6-1 indicates the equipment racks and consoles in the

buildings where space has been allocated for communications panels. jack

and/or both. These locations have beendictatedby operation and/or main-

tenance requirements and will not be changed without proper notification of

cognizant engineering organizations.

6. 2. 4 Intra-Station Operational Circuits

The following operational circuits (see Fig. 6-Z) are required:

a. COB to Satellite Communications Building #1 (SCB #1)

6 - operational circuits

4 - dial (administrative) circuits

1 - signalling circuit

6-4
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b. COB to SCB #2

6 - operational circuits

4 - dial (administrative) circuits

I - signalling circuit

c. COB to SCB #3 1
6 - operational circuits

4 - dial (administrative) circuits

1 - signalling circuit

d. SCB #1 to Multi-purpose Antenna

2 - operational circuits

2 - dial (administrative) circuits

1 - signalling circuit

e. SCB #2 to Multi-purpose Antenna

2 - operational circuits !

2 - dial (administrative) circuits

1 - signalling circuit

f. SCB #3 to Multi-purpose Antenna

2 - operational circuits

Z - dial (administrative) circuits

1 - signalling circuit

L.
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6. 2. 5 Recording

A capability to record four channels controlled from the Tracking and

Sii Acquisition Control Console located in the COB, will be required as follows:

a. One track will record Nets #1 and #2 (alternately)

4. b. One track will record he supervisory net

, I" c. One track will record conversations in the direct operational
line to the TCC

Sd. One track will bh used for back-up.

I L The capabilit7 must exist at the Tracking and Acquisition Coti.trol Console.

r located in the COB, to switch tracks as required.

6.3 ADMINISTRATIVE VOICE COMMUNICATION REQUIREMENTS

1t.
In order to interconnect the areas, intra-station voice communications

""- equipment will be required as follows:

I ~Public Main Hand Key Telephone
Address Dial Sets Sets, 6 Button Operator

Locations Speakers (M NHD) (KTS) Headsets

"Security Check House I outdoor 1
1 indoor

V COB 26 indoor 65 6 5
- 4 outdoor

- SCB #1 4 indoor 20 3 3
2 outdoor

SCB Antenna Support 1 outdoor 2
Structure #1 1 indoor

- SCB #2 4 indoor 20 3 3
2 outdoor

I. SCB Antenna Support I outdoor 2
Structure #2 1 indoor

SCB #3 4 indoor 20 3 3
2 outdoor

SCB Antenna Support 1 outdoor 2
Structure #3 1 indoor

" Emergency Power Plant 1 indoor 1
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6. 3. 1 Switchboard

Within the Central Operations Building, an automatic dial PABX (manned)

is required to service and control administrative type communications with-

in and without the station. It will also contain provisions for the foll' wing:

a. 200 line capacity (minimum) expandable to 300 lines

b. 15 trunks incoming (two-way) in rotary expandable to 25

c. 15 trunks, outgoing, expandable to 25

d. 3 intercept trunks Ii
e. 10 attendant trunks ("0") level r
f. 2 five (5) party conference jacks

g. Provision for terminating full perind voice line from console
to PBX for general distribution

h. Night connection - 2 lines.

6. 3. 2 Dial Telephone System

The dial telephone system should satisfy all of the support, administrative,

and other communication requirements within the station. It would provide

connection between any two dial telephones within the building or between

any dial phone and available inter-office trunks for extended area service.

This service would include connections to support facilities, other commands,

and to extension toll lines.

6. 3. 3 Paging System

A twenty-zone paging system will be required to interconnect all elements

of the T&A Station, and will consist of:

a. 2rOratid Equipment. Two (2) master control units; one (1)
paging, telephone switchboard for general administrative
paging, and one (1) in the console room adjoining the switch-
board room. The console room unit will have override feature.
Each control unit will be equipped with twenty (2) zone route
keys capable 3f being used individually or in any grouping. The
console room will have one f1) microphone, dynamic, with desk
stand and spring loaded push-to-talk switch. One (1) pull-down

L.
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type microphone will be required for use by switchboard op-
erator. One (1) microphone, dynamico %ith spring loaded
push-to-talk switch will be located In Security Check House.

i• The Security Check House microphone is intended for use after
close of business at switchboard. The switchboard operator
will operate "Routing Keys" to all stations. This will enable
the Security Guard near the Security Check House to page all
rtations.L b. Speakers. All indoor speakers will be eqkiipped with volume

Lcontrol. Number of speakers has been stated previously.

c. Suggested Pa.e System Zoning. The following zoning is sug-
gested for incorporation into the twenty zone public --ddreis
system:

Zone Location

SCB Antenna Support Structure 01

2 COB

3 SCB #2
SCB Antenna Support Structure 02
Boresight 'ower

i 4 SCB #3
SCB Antenna Support Structure #3

6. 3. 4 Wire Service

Wire message service equipment shall be provided and installed in the COB.

This equipment will include:

a. One (1) alternate voice/l00 WF'v data teletype circuit

b. One (1) 60 WPM command administrative circuit using 28-ASR
with 131B sub-sets for classified data.

c. Two (2) Data Circuits, full duplex, using Data Phone Model II
at 1200 bits/sec with average error rate not to exceed I in 10'
bits transmitted.

d. Provide third Data Phone Model M digital subsets at both ends
of circuit operator-dial service.

e. Separate routes should be utilized wherever a station has more
than one long line so as to minimize the chances for a simultan-
eous shut down. An RO-28 unit is ruquired on the national
weather circuit and is to be located in the COB.
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f. All leased voice circuits will be terminated fn the Trackingi andl Acquisition Console, located in the COB, with switching

capability to the administrative switchboard.

6. 3. 5 Administrative Toleptone Circuit Rtguirements (see rig. 6-Z)

a. Central Ovperaiors Building -90 Circuits

b. SC5 #1 -Z8 Circuits

SCB Antenw,a upport Structure 01 -6 Circuits

c. $CS 32 -28 Circuits

SBC Anterma Support Structure f2 -6 Circuits

d. SCB 93 -28 Circuits

SCB Antenna Support Structure 03 -6 Circuits f.
e. Expansion, spi•res, or reliability fartors are not included

in the administrative telephone circuit requirements.

6.3. 6 Terminal.

The generally accepted rule for the selection ot the @ise of distribution cable

terminals is to provide approximately three cable pairn for each line that

ultimately will be serviced by that terminal. Application of this rule usually

will provide sufficient flexibility to accommodate unforeseen service require-

ments and rearrangements that may occur within the wiring limits for that

terminal. Also it will allow uniform multiplying of cable pairs.

6.4 APPLICABLE DOCUMENTS

The followingdocurment@ form part but not all of the specifications governing
the system demtgn:

r a. Specifications. Military

MIL-D-502SB Drawings and Data lists, Preparation cf Manu-
facturers (for Production, Aeronautical and
Associated Equipment)

M!L-E-4158B Electronic Equipment. Ground; General Re-
quirements for

MIL-D-851Z Design, Special Support Equipment
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MIL-E-4970 Environmental Testing. Ground Support Equip.
ment; General Specifications for

MIL-I-26600 Interference Limits, Test and Design of
Requirements, Aircraft Electrical and
Electronic Design.

b. Publications

(1) Engineering Process Bulletin

PB 13 Protective Finishes. Ground Support
Equipment

(2) Air Force - Navy Aeronautical Bulletin

Number 143d Specifications & Standards, Use of
(3) Technical Orders (Ar)

•.O. 31W3-1-4 Telephone Outside Plant Engineering,
! Building Conduit

T.O. 31W3-1-8 Telephone Outside Plant

T. 0. 31W-1-16 Telephone Plant Engineering, Protection
T. 0. 31W-10 Telephone Plant Engineering, Transmis-

s ion

T. 0. 31W-1-5 Telephone Outside Plant Engineering.
Joint Usage

T.O. 31W3-1-17 Telephone Outside Plant Construction,
Drop and Block Wiring and Station
Installation.

T. 0. 31W3-1-13 Telephone Inside Plant Engineering

T.O. 31W-1-15 Plant Engineering, Electrolysis
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Figure A-2 Typical N..oR Cabinet - PICE Equipment
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FPpe. A-4 Typical C.anr"i Coimoet - P1 CE Equipmomt

44 7 I MA4,O

FPire A.S Typical jAeflc Trp. C,&Jat - PMCE Eqipm•,t
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