CONFTDIMPERES
SECTION I
PURPOSE OF PAMPHLET

The purpose of this pamphlet is to provide a brief-non-technicel
deseription of the Control Net System 85C8-2, which is eo;nanly referred
to &9 & semi-fixed VHF interceptor pursuit control system 8CS-2. Suffici-
ent information is ineluded to enable the reader to understand the
princiﬁlca'ot operation snd to form & pleture of thelsystan snd of the
components of which it consists. The 1n!orn:tion provided will also
enable the reader to visuslize the layout of the various components
of the system at a particular site.

It should be understood that an srticle of.this length and purpose
cennot begin to discuss the many tactiesl, techniesl, and operstional
fectors which are involved in the location, employment, and operation
of these complex systems. If edditional or more detailed information

is required reference should be made to the material listed in Section
XII. :

SECTION II

Tho cuntrol Net System SC8-2 prgvidon & neans of siunltlnooally
contra;llng fram 05;”;; f;;f‘;nte:;ggzlr.pﬁrsult gquadrons from the
time they leave the air field, make contact with the enemy, nd re-
turn to the same or a different air field. This is accomplished by
means of & rether elaborate arrangement of two-way wire line and

radio communicetion between the pllnéa end the ground, and with means

for continuously plotting the loeatiom of the interceptor pursuit squadrons.
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If an interception is to be made the informetion on enemy planes
which appears as a track on the Alreraft Werning Service information
center operations board (See Seetion XIII, Diagram No. 3, Part A) is
transferred to an intercept board. A squgéron (the term Squadron es
used in this pamphlet applies to a full squadron or any portion theree
of) is assigned to make the interception. The assignment is based upon
the availability of planes as indicated by the status board which shows
at all timee the availability of all pursuit planes under the contreol
of the pursult officer. Once the squadron has been aaaignedmand has
left the airfield the control is taken over by an intercept control
officer who overlooks the intercept board.

Voice cénmunication is automatically established with the sgquadron
leader through a ground transmitter and receiver chennel, Three radio
direction finder (D/F) station begin to take bearings on the squadron
es soon as it leaves the airfield. The bearings sre plotted on the
dirnctien finder plotting potrd to obtein a "fix" or position of the
squadron, (See Section XIII, Diagram No, l.). This position is then
plotted on the intercept board. A continuous flow of information on
the enemy planes from the information center operations board l;ﬂ on
the interceptor pursuit from the direetion finder plotting board
provides separate tracks bf the enemy end interceptor pursuit squadron
on the intercept board., With this information the intercept control
officer is able to estimate the podtion at which the interception can

be made, The bearing from the position of the interceptor pursuit
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squadron to this point 1s obtained from the intercent ho;rd snd is trans-
mitted to the squadron lesder who adjusts his course to the bearing given.
The intercept control officer continues to give additional buringi to
the squadron leader &s required. He alsc furnishes hiam with informstion
on the number of enemy plsnes, type, altitude, ete, as information on the
eneay pienes is received from the information center,

¥hen the squadron leader szights the enemy he so reports and takes
over control. After the interception he agein reports to the i.nhreoptl
control officer who gives him the bearing necessary to return the aquldr?n
to the sirfield. The sguadron can tlso be brought back to the sirfield by
means of & "homing" direction finder station at the field. _

h & ahpuld be noted that the squadrons may éither take off or land from
fields several miles distent from the field at vhich the control system
is 1on-_t¢d. The control system may be a2t or near the information center,

or may be at sny loestion covered by the operstions board in the informe-
tion center,

The normsl :ssignment,
frequencies, or channels, between the ground snd sirborne transmitters

end receivers. The frecuencies are so assigned that three sir groups of
‘three squadrons each cen operate in the ares normslly assigned to the

groups wﬂhgut interference between channels, Beeause of the "line of

sight" characteristics of the VHF radio waves the same channels can be
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used egain without objecti?nable interference if the equipment is separated
by at lesst three to four hundred miles, This permitg the channels to be
r.poiied for every three groups. |

One "common™ froqugncy is assigned to all plenes end systems SCS-2
lo.thﬁt any plane ean communicate with eny system. This frequeney is
needed when a plane moves from one group to snother as might occur dur-
ing reinforcements, for emergency lending of planes at fields occupied
by another group. This frequency slso permits communicetion between
planes of any group or squadron,

Esch group, which is the tactical unit normelly assigned to one
system SCS-2, has & "homing®™ communiecation frequency assigned to it.
This channel is normally used for issuing instructions to the planes
when the units of the group are returned to the airfield by means of
bearings taken by the sector D/F station. This frequeney also may be
uged for communication between squadrons in the group., There sre three
"homing" frequencies, one for esch group.

Each group is assigned & "D/F" frequeney which is used only for
direction finding. The squadron leader's transmitter, or another desig-
nated tranemitter in the squadron, sutomatieslly transmits & continuous
wave on this frequency during a fifteen-second sectir of each minute.

" BEach squadron is assigned a certain fifteen-second period of the minute
so that the portion of the minute during which the transmission is made
identifies the squadron., Normally this channel is not used for

communication,
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Fach group is assigned three "squadron™ frequencies, one of which
is sssigned to each squadron, These frequencies are used for communica-
tion between the ground stetions. end the squadrons.

The frequencies provided require the opernéion of five ground trans-
mitters snd receivers on one "common", one *homing®, &nd three "squadron™
frequencies. If a fourth squadron is sdded to the group, it must operate
on either the "common" or "homing®™ frequeney or share & frequency with
another squadron, Fach plane has four frequencies assigned to it - the
©. “common™, 'honing',"séuadron', and "D/F" frequencies.

SECTION IV

COMPONENTS OF CONTROL NET SYSTEM SCS-2
The system SCS-2 normally consists of the following components

wvhich are arranged to form & complete functioning system for the eontrol
of interceptor pursuit squadrons. (See Seetion XIII, Diagram No, 2).

1, Operations Block (Control Set SCR-561).

 The operations block contains the unitﬁ'of equipment whieh form

the control part of the system, The units are housed in a building some-
times referred to &s the "operations block house® or "operations block
building.” It is nq} necessary that the equipment be located in e build-
ing of a particular size or.dénsﬁrﬁéfion. ‘Thé houﬁiﬁg'ﬁflﬁhe control
equipment should be adapted to the regquirements of tﬁe gite.

The control equipment may be located in the information center
building or it may be located in & building adjacent to or distant from
£ha information center. Section VI gives the physicel and functional

characteristics of the units which must be taken into consideration
when laying out the control equipment.

7
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The following units are normally & part of the operations bloek:

&s One signal officer's Control Unit Ru-28-( ).

b, Five Control Units RM-25-( ).

¢. Three intercept officers' Control Units RM-26-( ; &
~d, One Distribution Psnel BD-102-( ).

e, One telephone terminal frame (if r-quired)

f. Telephone lwitchboard (1f required).

g« One or more intercept boards.

h. One direction finder pletting board,

i. One plotting board (operating boerd).

j. One puresuit status board. :

Items "e™ through "j" are not supplied es & part of syatem SCS-2
since they are now normelly & part of the informetion center end must
be provided to meet the roquircﬁcntl of the particulsr installation.

2. |Trensmitter Trailers (Rsdio Sets SCR-562)

Each system 5C5-2 has two tremsmitter trailers, Redio Sets SCR-562,

each of which contains three transmitters BC-640-( ). Cargo trucks are
used to earry the four 90-foot mests AN-56, each of which mounts two
dipole antennas RC-81l-( ).

i

The receiver trailer, Radio Set SCﬂ;ibﬁ, conteine six receivers,
BC-639-( ). Cargo trucks carry the four 90-foot masts AN~56, each of whieh
mounts two antennas RC-8l-( ). There are thus six trensmitters and six
receivers with two extra receiving end two extra transmitting entennas.

The transmitter and receiver trailers are normally loecated in the
vieinity of the operations block.




8. Reley Transmitter and Receiver Trucks (Radio Set SCB-567).

The trensmitter truck contains two trensmitters BC-640-() end
the receiver truck conteins twe receivers BC-639-(). The antenna truek
garries two 50-foot masts, AN-57, esdh of which mounts two dipole antennas
RC-81-(). The reley station thus comsists of two transmitters, and two
receivers, with two transmitting and two receiving antennas, These trans-
mitter end receiver trucks are normslly operated et a distance from the
operations block trsnsmitters snd receivers to extend the range of the
system, | |

5. Fixed *Fixer® Direction Finder Stations (Badio Sets SCR-565)

Three of these fixed "fixer® D/F stations are provided, Fach
equipment is located in a knock-down type building normally located &t
the apexes of sn equilateral triangle app':'oiilataly forty miles on & side.

6, Fixed "Sector® Direction Finder Station (Radio Set SCR-564).

One "sector® D/F stetion is supplied with each system, It is
normally near the airfield &t which the operstions block is located, snd
ie normally used for “homing® purposes.

7. Mobile Direetion Finder Stotion (Radio Set SCR-566).

Each system has one mobile D/F stetion mounted in a trueks
i hedsh 1% 1n noemedly used as & spare for the fized B/Y atatisns.ih.een
be used as & "sector® D/F station at = secondary airfield, or may be used

to extend the range st the fixed D/F stetions.

8. Power Units PE-33-(). -

Four of these units and one shelter ere supplied with the operstions

‘block. Onme unit snd & shelter are supplied for esch fixed D/F stotion,

gnd one unit mounted in a two-wheel trailer is supplied with

COMELDEMERAR
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each transmitter and receiver trailer or truek end D/F truek. If no
comnerciel power is available there will be three spare units per :
gystem &s only one 1s required for the operation block.
9+ Airborne Transmitter-Receiver (Radio Set SCR-522-( ).

Baeh interceptor pursult plane in the squadrons working with a
VHF gystem must be equipped with one of the airborme trtnauitter;reeoiverl.
The main operating components of Radio Set SCR-522-( ) are also inecluded
in the mobile I/F atatio?.so thet the station ean communicate directly

with the planes when used for "homing® purposes.

SECTION ¥

DESCRIPTION OF COMPONENTS
This section containe & bfief deseription of the components of the

system SCS-2 and goes briefly into their operations, (See Section XIII,
Diegram No. 2).

1, QControl Set SCR-561 (Operationg Block).
a. S off 's Control ﬁnit A28

This unit is designed primsrily for the purpose of enabling the

0
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signel officer to monitor the verious transmitter-receiver channels, It
aleo enables him to meke certein inter-connections between the silence eabi-
net unit RM~25-( ), and the remote relay transmitting-receiving stations,
It also provides means for the signal officer to eezll and communicate with
the relsy statione or silence cabinets,

[ The unit is about fifteen inches square and four inches high, and is
d.li&n;d for table mounting, The top panel consists of a series of jacks
for making connections to the ramofs relaey stations and for monitoring the
communication channels. '

The unit is provided with a connecting cable and connector plug.
The unit should be located so that the signal officer can see the intercept
boards. Additionsl eonnectors sre provided so that ceble may be extended
ae required to connect into the Distribution Pamel BD-102-( ).

b, Silence Cabinet Control Unit EM-25-( )}/

The silence cabinet Control Unit Bi-25-( ) is designed as an operate

ing position for the remote control of one receiving-transmitting channel,

The unit has 2 vertically mounted psnel containing the push buttons
end ewitches necessary to altabli}h & comsunication channel through the
trensmitting and receiving stations, end provided indicetions of the opere-
tion of the eguipment, and inter-communication telephone faeilities,

One of these units is normally located on & table or shelf approxi-
metely 2-1/2 feet deep and 2 feet wide in four silence csbinets, The fifth
unit 1? mounted on a shelf in one of the cabinets to make two units in one

cabinet,
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The gilence cabinets themselves are small booths at leasst three
feet wide by four feet deep which may be placed snywhere within the opers-
tions block as the connecting eable msy be extended by meens of the con-
nectors provided to connect into the main distribution frame BD-102-( ).
The individaal cebinets permit the operator to monitor and control each
channel without interference from other chanmels or outside noise sources,

c. tercept Officer's Control Unit 6= ).

The purpose of the intercept officer's Control Unit RM-26-( ) is
to provide 2 unit whereby an intercept control officer ecan select a squad-
ron communicetion channel and communicate with the squadron,

The unit is table mounted and is spproximetely fifteem inches
square and ten inches high with a sloping panel. A series of buttons is
provided which permits the officar.to select sny one of the gquadron com=
munication channels, Indicator lights provide him with information on the
" availability of the channels. .Gannunication is carried on through & hend
set and & send-receive key.

The three control units provided in the system SCS3-2 eare usually
located on & balcony overlooking the lutercept bosrd. One or more inter-
cept boards may be used, The units ere provided with connecting cable for
connection to the Distribution Psnel BD-102-( ).

d. Distribution ?anel BD=102-( ).

The purpose of this panel is to provide the necessary connections
between the units in the operations block and units external to the opers-

tions block.



_ CONFTUHTTTRL

The equipment is mounted in & cabinet approximately two feet wide,
eighteen inches deep and eix and ane-hnlf feet high, Doors are provided on
the back and front for secess to the distribution fraze end the chenge-over
and relay plncl;. Jacks are provided for shorting out items of equipment
which may become ineperaiiva so that the system cen still funetion. The
necessary releys for cerrying on commnications are also provided in this
unit, The most important of these ies & speeial Relay Unit BC-687 whieh
operates the relay stations, shifting to send or receive =s reguired, and
selecting either of the two channels provided by the two wranedi Vtors nad
receivers, :

The cabinet is provided with & series of sockets mounted on the
gides, The plugs on the ecables from the verious units in the opergtions
bleck are inserted into these sodkets to permit quiek insgtallation of the
units and rapid interchsnge of unite in ecsse of failure.

In locating the distribution unit, spsce must be provided in back
snd in front of the eabinet end provision made for ingerting the plugs on
the sides of the cabinet, :

€. e Te Str "

The telephone terminel strips provide terminels for all incoming

facilities in addition to those provided in the Distribution Penel

BD=102~( ) are required. They may be located in any convenient place with
sufficient space to meke connections., The comnections between the terminel
stripe and the dietribution penel are made by the standard telephone esble,

13
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£ Tﬂlﬂghggg &Ltchbogg.
Where the econtrol equipment is not ingtelled in the ihformsticn

center, & tolophgno switchboerd may be reguired to provide the neceésgary

telephone connections ex‘ernal to the system. The awitehboerd is not normele

ly supplied es & part of the gystem SC8-2 beceuse ite eize snd vee depends
upon the requirements of the site. .

.

g tercept rd. ‘
' The intercept board or boerde provide & mounting for the map or
meps used in making interceptione end s mountiﬁg for the necessary communi-
eation equipment, The three Control Units Rﬂ;zb—( ) are loecated so that the
interceptor pursuit eontrol cfficerz can overlook the boards. The intercept
boarde are not supplied ss a part of the system 8C8-2 since they ahoﬁld be
built loeally te meet the requirements of the instellation.
he Direction Finder Plotting Bosard.

The purpose of this bosrd is to determine the loestion of the
sgquadron from the information supplied by the direction finding stations.

Thias board 1s not supplied ss a part of the system SCS8-2 szinee
it should be desigmned to meet the roquirvacﬁts of the instsllstion, It

will generally reguire & wall space st least 45 inchee wide by 30 inches

_high. Protractor and straight edege eouipment are provided for leying out

the bearings es vreported by the direction finding stations to obtain the
location of the squadron, The maps used with this and the intercept

boards must, of eourse, be provided loeally. .
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The main Alreraft ¥Warning Service plotting board is hot supplied
&8s & part of the VAF system 508-2. If & boerd in addition to that used iﬂ
the present informetion eenter is required, it shquld be designated loeally
to meet the reguirements of the installation. '

j» Pursuit Statas Bosrd.

The pursuit status board provides ififormation on the status of
the pursuit squsdrons.

Generally & vertically mounted boasrd is used., This board ie not
provided as it can be fabricated em2ily locelly t§ meet the requirements
of the installstion.

The intercept board or boards, snd the pursuit ststus board are
no? nornelly “ part of the information center, ¥ith the installation of
the VHF aystem the present equipment may be used in the information center
location or it may be trapsferred to the operations block if it is separated
from the information center, ih. design and utilization of this equipment
depends on the requirements of the installation and therefore mey be set
up 28 required by the situation.

Those trailers provide the transmittsrs for the comsunication
channels between the ground siation and. the aquadron lsader,

Two house-type trailers K-35 sre provided, in eseh of which
are mounted three transmitters BC-640-( ) and all of the suxilisry equipment

15
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necessary to operate them, The transmitters are rack mounted so that
individual units cen be guiekly ropluéud. The ﬁoqum_ciu are erystal
controlled, In petting up the transmitter for & partiecular communication
channel, it is ne:luuury to insert the proper crystal and then tune the
various units for maximum output, Normally the frequeneies are not ehanged
during operstion since & tranamitter is available for each frequency used,

Esch trailer contsing & terminal unit which provides the connectione
to the transmitter and permits the operator to monitor the channels,

The sntennas are vertical half-wave dipoles, two of which are
mounted on the enda of & cross arm at the top of the ninety-foot meest.
Three of these antemnas are normally used with each trailer, with one as
& spare. The antennss must be within a few feet of the tréilers to permit
connections with the transmission eables provided., From a technical stand-
point the trallers need not be separated, but it is prefersble that they be

separated suffielently so that & single bomb could not destroy both of them,

This treiler conteins the receivers for the communieation channels,

The six receivers BCe639-( ) snd the suxilisry equipment are rack
mounted in & houu-tyjo trailer gimilar to those used for the transmitters.
A terminal unit provides connections between the multi-peir cable or field
wire and the receiversg with provision for monitoring by the operator, \

The receiving entennas &re identical with the transmitter antennas,
The four masts each mount two dipole mtcpm..

16
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This station contains two trueke which house the remote rallyj
transnitting and receiving equipment,

One of those trucks contains two transmitters of the same type as
used in the transmitter trallers. The second truek containsg two receivers of
the same type as used in the receiver trailer. A relay unit is provided for
automstic selection of either of the two trnntuitter-ree#ivar channels, snd
for shifting from send to receive operation, If & =ingle telephone eireuit

~ to the operations block is provided, only one channel csn be used at a time,

Two eircuits permit the use of both channels simultaneously,

Those three D/F stations provide bearings on the squadrons so that

their pogitions can be determined by the D/F plotting bosrd,
| Those a%&tionl are located in knock-down type oetsgonsl buildings

twelve feet wide and thirty feet high., Thesguipment consists essentially
of & receiver of the same type used in the receiver trailer and direectionsl
antenna which caﬁ be rotated to determine the direction from whiech the trans-
mission from the plene is coming, This bearing is shown on & dial snd after
correction as determined by the ealibration of the station is transmitted to
the direction finding plotting board by ta}cphono.

The direction finding station must be carefully oriented both ss to

location and azimuth end must be ecalibrated in order that they provide

sccurdte bearings on the sguadrons,
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6. Radio Set SCR-564 (Fixed Sector Direetion Finder Stetion).

This fixed sector D/F station provides a means for ®homing® the

squadrons

The station is identical with the fixer stations in operation,
construction end housing except thet it ineludes provision for operation
of one of the air-ground eommunication hennels, normully the "homing®

channel, when the station is used for "homing® purposes.

The mobile D/F station is normally used ls.nn emergency replace-
ment for the fixed D/F stations, and for the "homing" purposes it 8 secondsry
airfield, It may also be used to obtain fixes on squadrons in erees not
satisfactorily covered by the fixed 'tixar'.utationl.

The equipment is mounted in & truck and consiste of & receiver and
antenna essembly similar to thet used in the fixed station with the excep=
tion that the antenna is erranged so that it can be lowered when the truek

is in motion, The station is provided with a transmitter-receiver comsisting

~of the mein components of the airbornedRadic Set SCR-522-( ) whieh ean be

used to establish communication with aircraft for "homing® purposes,
8. Power Units P¥~99-( ).
This unit provid&ﬁ.sééégeméy ﬁ;wer fof the equipmenﬁ normally
operating on commercial power and fﬁrnishea the power required for those
componente not connected to commercial power,

The generator is driven by en gir-cooled gesoline engime - with the




ignition suppressed to prevent radio interference. The unit provides &

| meximum of seven and one~half kilovolt-amperes of three phase power at 110
voltey; 60 eycles. The units for the fixed portions of the system SCS-2 are
provided with e emell shelter. The units for the mobile trailer and truck
componnnts are mounted in small two-wheel ceargo trailers.

Although these powér units are designed for up to 500 hours of cone
tinuous operation, commercial power should be provided wherever practical,
If commercial power is not available, it is necessery to operate the power
units only when the transmitters are in operation, unless electric power is
required for hest and lights,

All of the components of the system can be operated on either 110 or
220 volts, 50 or 60 eycle, single phase commercial power supply. The ap-

proximete power regquired for each component is as follows:

Fguipment eatery % .
Oparuti.m block * : -
Trangmitter trailer (esch) 3,000 Watts 2,000 Watts

_ Bhcasver Sindler 1,000 Watts 2,000 Watte
Relay station 2,000 Watte 2,000 Watts
Fixed' D/F station (eech) 200 Watte 2_,006 Fatte
Wobile D/F stgtion - .Qéohia.ttsw | 2,000 Wette

#The power by the Control Set SCR-561 amounts to only & few
hundred wetts. The power used for heating, lights, ete., will depend upon
the installation,
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The sirborne transmitter-receiver BCR-522-( ) orovides the airborne
equipment neceesery for communiestion with the ground, comsunicetion between
the plenes, 1nter-con;unieation within the planes, and the necessary "pipe
squeak” signal for reception by the direction finder atatibna;

The trensmitter and receiver and the sutomatic control eguipment sre
built intc one unit. Tha:roceiver and transmitter easch have four erystal
controllec communication chennels. These chennels are set up by removing the
transmitter-receiver from the plape end tuning it with special test eguipment

The pilot is provided with a control box with five push buttons,
four of which select the four communication chennels snd turam the trensmitter-
resoiver on, the fifth being used to turn the transmitter-receiver off, in
automatic Contacter BC-608-( ), when dosiréd, shifte the transmitter snd
receiver from the communication channel to the direetion finéing chennel
during @ predetermined fifteen-second period of each mirute to trensmit
elther & modulated or unmodulated direction finding signsl, At the end of
this period the receiver end trenemitter are sutomstically restored to the
compunication channel, The transmitter-receiver assigned to provide tpi
direction find;ng'trlncmission ezn be used for communieation purpeses only
during the remaining forty;fivn;lacnndn of each minute.

Because of the size end shape of the transmitter receiving unit, it
cannot be mounted in some of the presént types of pursuit pleanes, The equip-

ment mey be instslled in P=-40-E pursuit planes previously menufactured by



