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3 The military-developed curriculun miterials in this course
package: were  selected by the National -Center for Research in
" Vocational Education Military Curriculum Project for dissem-
ination to- the six Tregional -Qurriculum Coordination Centers and
other instructional materials agencies: The purpose of
dissemifiating these courses wes to make Curriculum materials .
© developed by the military more accessible 0 vocational
educators in the civilian setting. - ~
: The course matérials were.atquired, evaluated by project
staff and practitioners. in the field, and prepared for
' dissemination. Materials which were specific to the mlitary
were deleted, copyrighted materials were-either amitted or appro-
val for their use was cbtained. These; course packages contain
e curriculum resource materials which can be adapted to support
-~ yocational -instruction and curriculum development. *
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fhe National' Center for Research ‘In-:

the- ability of diveise agencies; institltions,
- and organizations to solve. educational-prob:
. lems relating to individual caréer planning,
 * . preparation, and. progresswn. The National
-Centér. fulﬁlls its. mission by:

0, Generatlng knowledge —through research

~

. Developmg educational programs and
products . -

. Evaluaung mdlwdual program: needs
and outcomes .

e Installing educatioualtpfogra_ms and
.products

° . )
< Id -

. e “Operating.information systems and
services

e Conducting leadership. development and.
‘training programs
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> an. acti\;jty,‘to increase the accessibility of
‘ tn@litary-developed curriculum materials to
’ ~vocationa"l‘a'nd'téchnical.educ’:atbrs.

Thts project,,funded by the u.s. Office of
.Education, includes the |dentlf|cat|on and
acquisition of- curncqlum materials in print
form from the ‘Coast ‘Guard, Air Force, L

Army, Marine Corps' and-Navy. . .

-
) . *

Access to mtlltary curriculuny materials is
provided. through a “Joint Memorandum of -
" Understanding” between-the- U.S. Office of -
Education and the- Department of-Defense.

"The acqunred matenals are; revnewed by staff
and subject- matter specialists, and courses -
deemed applicable to vocational and tech-

‘ .:mcal education are-selected for dissemination.

The Natlonal Center 'for Research in’
¥Yocational Education is the U.S. Office of

- ‘Education’s dessgnated representative ta” .
acqumrthe materials and conduct the pro;ect
actlvmes. . -

s

te

G Pto;ect Staff

Wesley E. Budke .Ph.D., D|rector ’
National-Center’ Cieannghouse o

_Shirley A. Chase, Ph.D. :
Pr01ect Dlrector

o

t‘[l{c

» IText Providad by ERIC.

v

a -

What Materials ,
Are Avallable’? :

One hundred twenty courses on microfiche ~
(thirteen.in paﬁer form) and descriptions of
each.have been provided to the-vocational
Curriculum: Coordination Centers and other
instructional materials: agencues for dissemi-
nation.

»

. ‘ o
Gourse materials include programmed
instruction, curriculum outlines, -instructor
guides, student workbooks apd -technical
manuals.

The 120 courses ‘represent the following
sixteen'vocational-subject-areas:

Food Service -

. « Agriculture .
Aviation Health
«~ Building & Heating & Air
Construction Conditianing
Trades Machine Shop
' Clerical * Management &
Occupations Supervision -
Communications  Meteorology & ~
Dralting o Navigation
fEIectromcs ‘Photography

Engme Mechanlcs Public Service .-

The number-of tourses and the subject areas

o

represented will expand as additional mate- -

rials with application to vocational and
technical education are ldenuhed and: selected
for dissemination.

¥ . o~

* How Can These .
Materlals Be Obtalned

L!R‘..(::.:Z‘a. Drsans b bases
Pripe

l-‘
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-—Contact the Curnculum Coordlnatlon Center S

Cmedn your reglon for’ information-on obtamtng
- matertals (e. 9. avatlabthty and. cost). They .
< will reSpond to your-request directly-or refer '

you-to an mstructl.pnal materlals agericy
closer-to you. |

¢ .

CURRICULEUM COORU“J’\I |0i§- CENTERS

© . NORTHWEST -

EAST CENTRAL

‘Rebecca S. Douglass ‘William Daniels
Director Ditector

100 North-First Strut Building 17

Sprmgheld L 62777 Airdustrial Park

Ren s g

T
&

) 217/782-0759 . Olympla WA 98504
. 206175370879 -
MIDWEST SOUTHEAST, ’
Robert Patton James-F-Shill, Ph.D. .
Direcgor Director
* 1515 West Sixth Ave.  Mississippi State Univers:ty

Stillwater, OK 74704~ ‘Drawer DX.
4!‘5‘[377 2000 Mississip:pi State, MS 39762 -

601/325:2510 . °
NORTHEAST, * ~ WESTERN
. Joseph.F. Kelly, Ph.D;  LawrenceF. H. Zane, Ph.D.
Director. . Director. -

1776 University.Ave,
Honolutu,-H1 968%2
808/948-7834¢ -

225 West State Street
v Trenton NJ 68625
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-t Course Description: L s . °
s

This course wes m to provide the nudontwnh background information on -Ioctronic oommumcmom. It discusses tho fundmnt.ls of communicss
‘thone, communication medium snd oqmpmom, snd maintsnence and sefety. The text. is used as m mtroductuon 10 many, couuu ancl mcludu mfovmmon

- ‘omﬁmmproe-dummdmipnmtuwdluminfomoﬂon. ‘ o . "

- The course consist of slevan sssignments with ohimhm. readings, and review exercisés. Five.of thoﬁ cesl with mclit&y procedures and oqmpmom ‘almost.
‘uc!uwv.sothwmm Tmmnxmnmmmmmd b-low . .

s

“

Auignmtnt 3 = caninunicathn: M dueribnvcrlom types and opomuom of electrical, visuai, and sound commun ication; explaine
' the d\onctormla of the ndnphom, facsimile, ndiotclognph, and telatypewriter; describes ,gnqucncy bands; identifies
lpplimms of frequency lpoetrum tor long dhune. commumcatuon covers the cap.btlltln, functions, snd Opomcom of’
‘ mitdnd mtwqrh and. idomifiu the aummrmia of mmmnuon 'systems, and carriers. This uugmmm describes the
* process of moduloﬂon and ldtntcﬂu the opomionol chonctorhtia and uses ol singls ndnbond microwave end scatter

tfansmissions. . . . - . i .

N s P ’ * [y =

_A‘hionmonl 4 = Satellite Oommunmn'om Wave Propoptlon and Antennss dcwnbn commumuﬂon satollite systems and identifies specific |
. satellite end sorth. terminel d\ommrmlcs, oxpleins the role of satellite eomrmnicmommd identifies advantages and limita- * :

Assignment,5 -~ Wave Propsgation mdﬁnm Icomlhuod), Communication Trammlmn and Rmvm, Facilities Control Opomoom
ldouddltiond cmrmima ohlmromunmc wavas and.factors affecting wave probmmn idcmnfm the pﬂncnple s
and chmwmica of eomumatlom mmmmmq and receiving oqmpmont dncnbu the purpose of communications. . ‘
wmm! dourmlnu the ‘various stages of signel flow of a secyre commumcnt)on systom, ond describes futurn common ) 24‘
\
|
|

tione. Choncmima of electromagnetic wm snd factors offmmo wavé propsgation are ol:o covered. | 1‘

' 10 ail mtchbolrd opedations;

.

Faclmia Gontrol ¢ Omriom (oontinmd) ndontufiu the Uses, functicns, md cheracteristics of kny convunn and converter:
eompomor groups: dueribu the mothods of divarsity operstion; covers-the purpose, operating principles and compomnn v
of 8 muipux systom, and determines-the purpose of and the basic instellation: rtqmumoms for- dustnbuhon frames and : .
‘patching f, hcnlniu. The functions 91 the dummn types of patch cords of & pntch pang\ and characteristics of the pltch .
* panel are :dcntufwd. Dugml ugmh, ec tolotypcwmcf circuits, and dmomon e discussed. . e
2

1
\

. . t
- ‘

i

\

\

‘Assignment 6

Malnmnc' and &hty expleins various types lnd levels of equipment maintanance; déscribes momtmnnco mlu cleaning
pfoadurn, and core of electronics equipment end air: filters; descrives care snd preventive maintenance uqmmncnts for |
) ;‘ teletypewriters, typmmn, hudphom, and mncrophona. and discusses ahty precwtlom R . . ‘
, . - b & R L I , |
_Assignment 11 ~ ‘Maintenance md Safety. (contmucdl covers safety prwuom and proccdurn to follow whan workmg on elactrical

Bl equipment, the causes and ‘sffects of siectric shock, the hazerds presentad by oloctromc eqmpmont operating at hlgh

fnquom:m, and the safety precautions to follow i in handling athodo ray tubn and cleaning -lcc(romc oqmpmcm

Assignment 10.

I3

.

b chh n&mmont is ommnd eround lesrning ob,cctum, readings, and sxercises. No .mwcn are provided for the .xm:ms Tho course is dengned . ’ .

-, - e

T 1or student sol'-nudy in bulc and sorro advanctd commumanon principles, o . " .
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¢ COURSE. Taazc"rxvz

‘Nh;lé'compleéing this course, the student will demonstrate his

Group . cﬁiviticl: the mission, policy, %pq various organizations

of Naval Cqﬁnuniéltioﬁs:,vi:iigiéns of ﬁhe ipp@ébhoze and how they
< affect radio treégb@cics;-@i?fezont antgpna configurations and how
. they are used; the,functiohs of communication transmitters, receivers,
;ndhtezm;ﬁal equipmént:; the operation of:a secure téletyge communi-
¢ati,nl system; the ba;;c-meslagg format and the rules of prepaiatipn
for AUTODIN and DSSCS; communicntioé éividiop adﬁinibt;ltion including
typ s'lnd acqoﬁntabiifty,gf publ;cationlﬁ,and-}lrst aid.‘
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adapting this- material for inclusion in the "Trial Implementation of a

Y

Model System to Provide Mixitaty uurriculum Materials for Use in Vocatio:ai

and Technical Education.’ Délet ed material involves extensive use of

5
f . ’

military forms, procedures, systéms, etc. and was not considered approptiate

¢

‘for use in vocationdl and technical education. ; .
" CUPS 2 v
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3-8, Wbichz etetenen belov is true concerning/’ .

“ e ‘s - —

S . ' Léu-ning ObJectin." Recomize the
- g types *and.operation. of - electrical,
g , - visual, and sound co-unicetion used-
in the lavy. e S
@ ,
i< -
y -
Y
QO -

e

3-5. In- order to ensure; ma.ximm contz‘ibution
‘to the miuion of 'ﬁhe comn.nd, the ccmuni-
cetor lhouid .
xf quelify ol * lpecinmet in electroniel; -

o cation fl.cilities‘ he mel IR ]
3. be familiar-with- the linitet*lonl and
. Acepabilit*el of aelected conﬂuni-
. - cation systems . :
k. , thoroughly \mderltend co-mniceticn . '-‘;’lz,
theory o!; specific(typu -of! equipent

3-6. what are the 3 typei of teleconwnicutione “

uied in the. llnvy‘t . .
1, meptricd,. eigna.le, eound - ©
2.¢ Visual, sound. eisns : <o,
3 mectricel,. viluu.l,, sound. _
* k. TFlectrical, vieual, hnsel A ﬁs
3-7. Hhetdt/m the -means:of cm\miceting T
electx'ice.uy‘t‘ . - L
1. Radio’ . ', - .
¢ 2.  Wire- ) L,
3. Jphysicu.l peth bet'reen lender ead .
‘receiver * . ' . : -
lo_. Both: (1) ang: @ ; .

.-

re.dio‘t
Y *Redio uses electroneg:{eticf vaves
tarried by electrj.cel cgnducton Vs
- Redio uses. electronngne’hic ~v;vel nqt
. ,g\xided by & phylicel pnth bet:veen
. lender and rece‘.lver o ‘
3. Redio is the Navy's ‘1eut :Llportent
means of co-mnicttlone -
k,. The seans of.coumnicating electricelly
- are exclunively ‘by ndio <t

3-9, What-is the main edvantnge of ,udiotelegru—

Phar‘f
1. -Tke- relutively high lpeed of tra.na-

niuion IS T .
2. The\requireunt 67 not .- nl.ny : R

&0 experienced operators ,
3. Relio.bility . .
4. JNone of .the abave ‘

2. possess an undersvanding' of ‘the comuni-' S




\ N . »

o 410. Because. ‘of 1ts. directness, conVenience
co o and ease of operntion, .- " 1s. one

= o of ‘the. most. u&eml military. co‘imunication

s methode. -

: a

R - © 3. teletypewriter:

: ! L, Lacsimile - ’ )

T ' 3-20.

<

3-19.

radiotelephone- .
rcdiotelegraph .. L

For itens 3411 through 3f1h select rrom ‘column
. B the e1ectricc1 telecommunicctious system
.t ) described 18- column A. oo 2

4 3-21.

- Description
©3-11.

1. Radiotelephone

s

A-réliable manual’
'comui:i:citipg system . 3-22,
0 N . + 2. Facsimile )
“Used-mainly for- -high. - )

h . speed autoxutic rcom=
T munications - N -
- - &4, Teletypewriter
,3-13: Vo.lua’ble for-.short .

: - .range- ‘tactical cou-uni- I
-cations . . L.

3-1k.. Process used to

. i tra.nsmit photo-

e .. gaphs -and- che\rts-f -

: .
RN e 3 . N

3. Rediotelegraph

= PR .\w,‘~ -

lly more

E - 3-15. ' Visual comunicati' nzg%re nQ

secure t‘xan radio,,\.:';'}l, gt

e~ -1

T L —— 3-23.

el . 3-16.. Which risual com;mication system is the.

) princi]gal mea.ns of tr;nsmitting brief
tacticcl meungel,'between ships: in com~ .

. pany? | )
Radiotelephone= . ¥
Flashing 1ight e
Flaghoist w
Semaphbre . ’ ..

m———

N © L
. S 3
; . . L ] h.

3,-17 Which of',the following .methods of visual
; . T comunicntion is the most secure?
L 1. Flashing iight

. : 2. Dirdctiobal fleshing light
3. KNon d'irectional .lights - ®
4, Directioml infrared

i + 3.2k,
3-18. What 45 £hs best visunl signcl substitute
- w Ty for hundling administrative trafric vhen
e L - radio silence is imposed? R - i
’ 1. Directiondl f-lcshing light .
. e j‘lqhointe
3, Non-directional lights
b, Semaphore”_ . _ =,

L
- T ‘ g - :

v . " ' .

N

used by ships fer transmission of emer-
.gency warning signals? \ .
1.. &irens
2. Acoustics . !
3. : Whistles o
4. Bells . - -
Sea italk is used for which of the follow~
ing purposes?
1. Re‘diotelepnone
2. CW )
3: Both (1) and (2) sbave
L. Sonar omly
Use of pyrotechnics is normally limited
-£o- Cwicomunice.tions’. i \‘
What 1is the principle regulating bt dy- .
for radio communications worldvideg
1. ITU 4 . |
2. FCC- \
*3, Office-of Emergency Planuing.
k. COWAVTELECOMM ‘ .
N _ .
A Y {'l
Learning ObJectiva Recognize, the “
fréquency bands: and identify ‘the
application of” ’che frequency spéc- l
trum- for long distance comunication -
3 K /
5 /[4‘
Which of' the followin‘g statements is true
concerni U.S.- frequency munegement”‘/
1. The president has delegat®d authority =~
. for essignment of radio frequencies
. used by non-government -agencies to ‘the
Pirector of xelecommunications T -
‘Management:
2. The FCC is responsible to Congxress i‘or
" regulating. frequency Adse by U.S. «
Government activities
3. The cssigpmen;: of a1l !‘requencies used
by eny component of ‘the: Navy 1is the N
s responsibilit,y of QNO LI
4., The FCC is responsible far regulating -
frequencies used by the Federll
Government agencies s \ s
A frequency of 75, 000 KHz could be\

[N
]
Wh‘ich sound communication systbm is not

expressed as

1. 7,500 ifHz \ ,
2. 750 Miz O
3.. 75 Mz - ' \\\ o0
4, 7 GHz ' .y - : )
t\a,
N N '
f3% ' J
Y N
. AR ’
: o i PR
o




¢ ) 3-25.

3-26

R 1 &

. § i

- 3-28.

3-3C.

7 3-31.

ERIC ..

-
3 PAruiitex: provided by ERiC .

‘3.

Pri-ery relimce and’ application of. the

vir range- nny ‘be -expected for
1. -brosdcast of ltnndu'd tine and
trequency si;ne.ls
2. operc.tion of synchronous crypto .
- dévices .
3. operation of single side‘bend trans-
' missions .
k. communicaticns’ to s lu-ge ‘number of
~gatellites o
- The- diltribution of standard, frequency
and ti-e lign;ls is- essentie.l for which’
of the followins'
g1 ,Trnckinc& space vehicles _
i World -wide clock. sxnchroniution
3. ~Redio nl.vigntionl.l aids -
19.-' ‘Each of the ebove situntions
The difference in frequency betveen 13
megacyclel md 12,000 - kilocyclel is
1. 1,00Q cyclec
2, 100 *kilocyclec .
3. IOnegncyclec L . -7
k. 1 nep,cyclec . ~ .
What frequency bend include: the Inter-
nationsl Dictreu ﬁequency?
1. HF
2. N -
L3 .
Which frequency ‘band ‘relies Principally
on ground vtves and Jds uled for: Iodert.tely
long distance over: Vater in ‘its lower .por=
tion snd commercial ebroldcutiu in itc
middle portion‘r
1. L¥
30 )ﬂ' i i
"k, N z Y.
Which frcquency band would cease- .o -exist
4t the ionized layers nbove the eurth. .
aisappeared? % .
1. W e RS s
2. HF L
3. VA :
, unr
Vhat tech_nique increggq the cspccity of
- the Favy's uiimed portion .6f the HF |
cpectrut o .
1. Use of lingle—cidebend equipment - .
- Applicntion of ibdependent : sidedband
‘Satellite co_unicntionl
L *Both (1) ana(2) above "~ -~ &
- . Al
) L .
M - +
R ¥ 17
Lot L. v

3"32 .

-

3-33.

<

3-35.

3-36.

3-37. MJTOVON, AUTODIN lnd DBSCS could ‘be conr . -

What is the primary factor which permitc
reliadble ;point to point service of’ HF
cmunications" ) -

1." Large, high gain -antennas aimed \nt .

-

. 2.

%

_Learning Objective'

opposite terminals. of each- 1ink ,
2, -Path length and direction are variable
3. Omnidirectional n.ntennu
4. Saveral frequenciel are usually -
assigned i
Applicc.tion of" Ship—to—Shore comunicn-
tions in the ‘HF- band require- shipboard
.antennss to be- - &
1. omidirectional as pouible
2. rotnta.ble high gein type 5 -

3. rhombic .

4, large, efficient HF entennls

. 3-34._ Which- type of service within the ‘HF band
' normally always provides frequency

diversity transmissions so that the
terminal can choose the best ‘frequency for
the pach at the time?
1. Point-to-point
Ship-to-shore
3., Ground~to-air

h. Fleet broadcast

.

Which frequency bnnd(l) under normal cons
ditions have 1ine of li;ht chu'nctericticl?
1. MF and’ belO\'

¢

* YHF aid UHF
3, UNF and-SHF oBly .o ,
k, ER only

£

- Ceaiaar B .

Determine the
differerice between Strntegic and
Tactical Commicntionc and identify
‘the nodeuof oper‘ltion.

‘Uge of which type of comm ommunication is
usdaliy limited to-s cpecifie ares of
operntion md is uced to ‘direct or '
report- the: movmnt of specific forces?
1. Strategic comunicst*onc

2. Tactical’ coamunications «

3. ‘Duplex comunications

k, Simplex ccmunicntionl

cidered as ctrntegic co-mnicntionl
cycten

3-38. A path betyeen two of more. pointc, capable

of providingf-chu.nnelc £or- the- transmission
of intelligence is identified as s

1. cowsunication chn.nnel .

2. tr,ctice.l net - LT

3. mode ot operation

4; braodcast: :xet ‘




2

3-39. When a termidal must wait to receive an 3Lk,
. in-progress meesege before it can trans-
-mit, ‘the: technical arrangement could be. -
: terned : . . ;
1. .Simplex )
. o 2. .Semi-duplex ) e ¢
2 3. Half-duplex’ ’ .- ;
b, rul anlex . .
3-ko, The prins:y ‘mesns of, transmitting messages
v to the fleet from shore. stations is -by the
N 1. point-to-pcint method 3-45..
2. receipt ‘method )
T, .+ 3. intercept methiod : -
> 4. brosdcast method: ° .
g-UI. How - do fleet units Qetermine 1f they have
ot received sil of the nessages trensmitted
‘on-a speoitic ‘fleet ‘broadcast? S
1. By cHecking sequentlal serisl numbers 3-k6.
. to. ensure. none is missing . -
2. By requesting veritication of the = °
b number. of" messeges sent ~
3 ¥ keeping two receivers on the line
at sll times .
« & By visiting NAVCMTAs vhen in port
_ 3-k2. One of the.chief advanteges of broadcast
) s trsnsmission over intercept is its. ’
g sursnce;thst ‘messages have been-
received N
-2, sbility to verify messages snd ‘to
o ‘make: corrections
3. power to reach ships.as- vellfss shore  3-47,
instsllstions
k., cspscity'to hsndle heavy ‘traffic more
e . rapldly i .
s 3-&3 _¥nich.of the folloving statements is true
- concerning brosdcsst operstion?
L * 1. All ships copy .only certain messages 3-48, -
: on the. broadcest schedule which they N
t sre susrding
< 2, This nethod allovs the- fleet to pre=
) serve radio silence.
3. Lover precedence messages nsy not be
interrupted-to transmit a messsge of
- highier precedence ‘
;- ‘o, 4, Broadcast-reception is possible by 3-U9.
S8 choice of two frequencies
2 " . A ” - :
- Learning Objective: Recognize the-
. cspsbilities, tunctions, operations .
B ) ot the - ewitched networks. i ?
., - '
N
. s
- o . 5.
o . «
- 18

ERIC

LR A v 1 7 Provided by ERIC

What cspsbility is provided to- subscribers
» of normnl AUTOVON--service?

1 -
)

1, The ability to- comnnni ste with other
subscribers ‘on & WOrl vide basis

2, . The sbility to ‘preempt ‘high precedence
trafric QZ?

'3, Immediate .connecti

\ distsnt installations e

* ‘basis

|
|
|
|
|
- |
with predeeignsted :
Conrerence gspsbility on a random

M . ¢

By vhich mechod may locsl conmnnd volce
communicstion systeme be connected to .
AUTOVON? . \

1.

Menuslly opersted svitchbosrds

2.. Autonstic didling exchsnges
3, - Local -private branch exchanges
Esch-of ‘the above .

L,

What 1is the purpoie of Automatic Secpre'
Voice, Comunics.tions‘l
1. To reduce messnge delivery time and .

. delay ‘.

To-eliminate the need of switchboard’

operstors -

3. To provide a telephone network for
the exchange -of clsssitied intormntion

*  over officially designsted approved
circuitry .

2.

4, To provide a radio network for the

exchange of classifi-d intormation
over otticis11y~desi5nsted frequencies

An important function.of the ASC in +he.
-AUTODIN. system i3 to

R provide direct dialing service
‘2. prevent outside signal interference
3. detect and correct message errors

k. convert analog sisnsls for transmission

The AUTODIN systex is revolutionizins
communications because it has resulted
in a.decrease in ‘the

1. number of messages.being sent

2. length of messages '

3. number of skilled technicians required
L., manual handling ot‘nessages

The primery reason -DSSCS came into exis-

tence was to

1, form-a single automated network for .
SI commuriications

2, provide two separate systems vithin

© AUTODIN

3. ensure strict physicsl sepsrution or
all DSSCS and AUTODIN traffic -

4., integrate the CRITICOMM-and AUTODIN.
into a single automated network

Lo




*

LY o oed

. 3-50. Considering the AUTODIN/DSSCS high speed  3-5L.
* _environment, -which statement ‘below is. ¢
correct coﬁcerningamovement -of traff:c”
1. dll 1nput subscribers send- messages
at 100 WEM to an- ASC .
‘2. Prior to forwarding a. messuge the «
ASC must receive each message in‘-its .
entirety 3-53.

3. ‘The sutput of .a given message is -

fsxmultlngous with its _input
L.x Because a station is connected to &n
ASC, does not: necessurzly mean it will
benefit from the high- speed enwiron—
ment . -
L 3-56.
3-51; Wnich communication network exists in -
. support of -only designated Navy require-
ments?
1. HICOM e R
2. AUTODIN.
. 3. AUTOSEUECOM A
4, AUTOVOK - 3-57.

3-52, Commands afloat can communicute via voice
with counnnds ashore: using: the ship/shore
radioteléphone service known as.

- 1. AUTODIN ... -
2. AUTOVON . ;
. 3. NOBATS: :
o0 ko opsses - .

B P

Learning Objective: Identify trans-
mission :ystems, and the charucter-
Azstzcs or’l clrrier o .

3-53. A sublystem whose information- currying

bandwidth is 1imited to & voice channels 3-58. On which-of the following emission mcles
or fewer would be.clullified as s . *“dbes the intelligence carrying nignal
1. microwave system . L Lvary the carrier frequency%
2. narrowband -System ) 1. CW P
3. FPIS system . 2. AM -
k., widebtnd lylten 3. F-M
. T4, P-M” o
3-59. The space on & frequency spectrum that is
occupied by a carrier and its -associated
.- sidebands is .called a/an :
1. upper- lideb:nd N
2. ch.nnel . .
3. bnndwidth
4, circuit
3-60. What is the carrier frequency of an
amplitude ‘modulated signal which ‘has its
-upper sideband on 15,000 Kiz and is being
modulated by a 2000 Hertz note? ’
1. 14,998 KHz - .
2., 13,000 KHz
. 3.7 14,996 Kiz- -
| L. a7, ooo Kiz :
| : - s ,
. - . 19'
- 4
o b
——y < 3 -

ERIC- - S

Aruitoxt provided by Eic:

A complete cycle of a wave is xep}esqnted
in figure 3A by the distance

1. AC
2. AD
- .

The freguency of a wave is the number of
Hertz that occur in one

1. period
2.. cycle
3. phase -
4, second

The maximum value of a radio waves'energy
measuremént (is. 4. measurement of the waves'
1. frequency

2. instantaneous amplitude
3. peuk amplitude

L, amplitude

-

Thé,(A. frequency/wavelengths) and -the

(3. period/phase) of a carrier wave can. be \

varied ‘to produce an intelligence carry—
ing. lignnl.

1. A. frequency, B.: period

2. A: frequency; B: phase
3. A wavelengths; B. -period
.. A \Vtvelengths, B. phase

Learning Objective: Desc}ibe the

.process of modulation and identify

the operational churacteristfcs and
uses of'stngie*atﬂcband; Crowave:
and scttter tr:nlmillion. .

— — P




Which of the folldwing statements concéin-

In the system ‘5f single-sideband sup-

pressed carrier, at vhat point is the

carrier- suppressed? s

1. At -the transmitter before modulation
is. accomplished. . -

2. After it reaches the -pover -amplifiex
stage .of the trahsaitter’ .

3, .At the -receiver b¢fore the. demodula~

: tion.procéss -

k. At the transmitter after modulation.
is .accomplished :

Which type of emission providés for using

less power .and -2 smaller frequéncy band-

width?

1. 8SB

2. ISB

3. A=M v

L. P-M

ing SSB is correct?

X,

ISB transaission 16 used to.make up
for the lack of assential channels
that can be provided by 88B

7 2

SSB is used.on all 1ong=haul teletype

circuits

Voice over-wire. cirguits ‘between

NAVCOMSTAs dlways use SSB.

ISB suppresses ‘the carrier and filter
out s sideband, in SSB only the-carrier 3-70.

.

is. luppi:é'g'sed

) Hhigh,brgccqgii'i cgnnirycs tha f.riq‘mi\cy"’
-spettrum;' saves BANPOVer, and prevents

overloading ship-shore circuits?

What is thé most common. type of communicas .

Task &roup n

Frequency division multiplex

relayed ashore . -

Electrfnic erypto ,device; on. eircuits

used.to send classified messages
iminating manusl encryption, T,

Time division xgix1§1p1ex

tion link presently in’usel: .
1. CW o )

2. - AM )

3. MW : .
Wosss . o ..

A single sideband televype circuit wifich:
has an-electronic crypto device that

sutomatically encrypts prior to trans-
mission and-decrypts .after gransmission

is
1.
2.
3.
L,

referred tc as N

a brosdcast circuit

a point-to-point circuit
a covered circuit

an open. circuit

. 1p net utilizing cne ‘ship as-
‘a guardship’from which traffic can be

e

How ‘many’ teletype ghannels are available

10 each of -the. four 3-KHz sudio channels:
.of an ISB.circuit when frequency division

nultiplex equipment is used?

1.
2.
3.

i

8
16
52

Which copponents of the mpdula.ted signal
¢re suppressed to-produce the ISB: signal?

1.
2.
3.
b,

The upper sideband.cnly

The lover -$ideband only
Both sidebands

The carrier only- R

3-69. Long.haul compunications that use & micro-

wave transmission system are.made possible

by

1.

2.

3.
kc

aiming the transmitting and rg@civing,
antennas at the same point in spacé
with 300 miles separating the two
antennas =

forming chain.of’ réepeatér stations’
from initial transmitting station
to final receiving station

using vire cable ‘transmission: lines
using coaxisl cable transmission

Zines. . .

One of thé limitations .of micFowave radio

is
1.
2.
3.

k.,

its - . R
., high povwér requirements

[

low reliability . P
use -of a large part of tiie frequency
spectrim

narrow bandiidth

3-71. What method of trﬁiﬁissi&nTsf most eco~

nomical in- areas where construction and
maintenance are a Pproblem? ’

1.

2.
3.
b,

Forvard ‘Propagation Tropospheric -,
Scatter (FPIS) )
Opepwire landlines
Coaxial csble .

Forwird Propagation Ionospheric
Scatter (FPIS)-

-

" Learning Objective: Tdentify the
_various ‘types and uses of landlines.

o

.’rhi type of line-used. for’ thré haul
teletype circuits or keying a 5ransd-’°,

2.

3.
4.

P

‘mitter is a/an ' L -
1.

direct current ‘(f)—C)' landline
audio ‘frequency landline

.wire cables

coaxial cable
t

8
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JAruitoxt provided by ERic

3473

One pair of (A, audio frequency/direct
current) lendlires are capable of
carrying up te f6 teletype channels an?”
are- considered to he’.in the (B wxdeband/
narrowband) system. -

1. A. audio frequency; B, wideband

. 2. &. sudio frequency; B. narrowband
3. A, direét current; B. wideband
b, A, direct current; B. narrowbard-
Why is air-or nitrozen gas introduced

‘under pressure into coaxial cgble in

spaces betveen tubes and wires’
3. Keéps out moisture

.2, Aids in detecting any danage

3. Pnevents crosstalk betiween various
circults ‘n the cable

k., For the.reasons stated in (1) and

(2) above

g

3-75.

- 1. They gre less susceptible to sabotage

What is/are the advanttge(s) of under- ,:
ground wire cable?

2, They are less vulnerable to-stormsg

3. They elininate unsightly .congestion -
especially in cities R [

4. Each of the above ’

. o i
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>, - .Learning Objective. Deiﬁribe 'Y
communication utellite systém .and
‘identify specific lutollite and
~eurth terninal chlrncteri:tics.

P

4-1, What does tho Navy expect %0- scconplisr
: by ‘use of comnunicltion sttcllitet” .
’ a . Replsce exilting convgntionll truno-
-a‘ . . million nedia’ " . . -:
' i : T2, Lovar procurdment and dovolopnent
i ~ " costs for future comnunicotion‘netvorks
N 2 13 ‘Meet longhnul,comnun‘cotion demands
PIPAE ¥ for préviocusly inaccessible areas.
, ' . L, Control nilitary opcroxions witr
) “ . . _grelter reliability nnd lecurity

42, on will the overoll ‘performance of ‘the
" FPhase II DSCS bé enhanced over: the- capabil-
ity provided in -the ID”SP? -~
. o l. ‘Phase II DSCS provides for-a - greatly
‘ o tr inkreased effective radiated power
< ! ‘,2: Phase II DSCS u*ilizea vide-benm
v ' - antennol s
' .3, Phase IT satelliﬁeo are doployed in .
. . non-synchronous ordbit * ,
e b Eich of the ubove . '
L 'H43. Hhich chorocteriotic best .describes a.

P

- I passive satellite?
1. It-acts as & :repeatelr

», 2. The signal strength of & passive
, -satellite is .far ouperior to any other
* s satellite. -
Jr A; 3. -A passive satellite .merely reflects
e °, radio ‘#ignals back té-earth ~
A k. . ‘x passive. datellite will axplify the
Cse 0, ' receiver signal before retronsmitting
o ':j it blck to eurth )
e L ie
’ " Tho inclinntion of an orbit is classifisd

". - "'. B
e either elliptic;l of circultr
- c2. oynchronous i .

.. 3 °asynchronous .-

v ) b, inclined, polar or- equatorinl
* LI ’ 'f"“_,'f
‘v“ *
» ; .
a P
> B . °
M <
< - € -

P2 . -
’ . v —

N -, “ C. . P
d . R . - - L
B . ~ . v 4 v
- N <, . PERA L . R
. .\ [ . EE N
. - * .
u ’ . ., 5 e
ey, . .

e 3

If the oriod of an orbit is identical to..

4-5.
that of the earth it 1is referred to as
a/an__ orbit.
*1. synchronou; >
. 2. ' speclal
* 3. asynchronous . B

'h. circulor

~

426, Hov many: earth terminals can use a
satellite at ope time with the presant

operltionnl military communication o
satailite system? »
* 1. 2 -
;. 2.3
3. &
b, 5

3

I e

In items h-T through h-9? oelect from column B
the parameters that are descridbed in column A.

. ¥

A, Delcrigtion

B_o_l’zr_om

47, Orbit-of a sateilite 1. Angle of
nearest the center " inclina-
of the earth - " tion,

) 4-8. Orbdit in any plane 2. ?eriéee

‘not coincident with .
_‘the equatorisl plane ) §° Apogee
Orbit of a satellife at the L. Pblar
greatest distance from o
the center of the earth

b-9..

Rl

-h-lo. A satellite orbit with an angle of inclina-
tion of near 90 degrees is referred to as

a/an orbit.
1. equatorial
2. circular . . e
‘3, elliptical -t
4, poliar.
;' P
22 .
. . ) )
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-

-15.

cal <hoice for satellites? . Y.
1.’ -Solar cells . ot )
2. Storige batteries .- LT e
3. -A combihation of sola.r cells\ and
storage. batteries . Cooert T,
' b ‘ Su’nlig)'xt and energy . i
! h-19.
What developuent in satellite communica-
ticns improved bnck-up pover - durin" °
eclipses?’ : L
1. An increase of solar ceélls :mounted -on vlt-'20.
the Burface of .the satellite - T
2. Instelletion ‘of nuclear power eources
; Installation of & nickel cedmium
tattery lt-21.
&, Exposing’ solar cells to the sun con- o
tinuously N L
Why is” setellite orientation in gpace SO k.22,
importent?
1. To meet t‘he requirements of -spin’
stabil ization
2. It is e’ primry flctor used for back-
up’ paver - .
3.. To ensure thet sunlight conversing on
the solar cells is- converted to
5 electrical pover . ‘
L, Beceuse it is ‘essential thlt the m.xi-
mum numbér of the solar cells be :
exposed ‘to the sun’ and ‘that the “h-’-23
satellite l.ntenne be. vitible to.
lpprppriete eerth termiﬁelu
4=16. A small part of the totel redia.ted. enérw
of spin stabilized satellites .is “directed
tovard -the. earth by* onboerd A
1. antennas that radiate in A1 direc- “
tions. ft.roﬁhde the ‘spin axis. . ‘
2. sole.r cellg eround the- beriphery of
the utellite
3. pulsed: rndiel Yéts - - L.
L, exiel Jete : e )
. » , ot
v . A
’ - R
2,3‘ + A

*.Wneh QA tvo[thre(.) setéll,ites -are. used
te provide .coverage, over -most of the. - -

Le17.,

earth's surface; .they- would, be plehegi in

{B. near. synchronous/s;nchronous) orbits.. .. 1.. Fcur hish gain “antenrnas . ,

1. As'twoy B. synchronm{s A . R - ’I‘\ao ‘horn gnternas- . ”
2¢. A. two; B -near synchronous: ‘ ST S E umxiidirectional antennes - - E
.3.. A tlhiree; »ﬁ. ‘near synchx‘onous S }- b T HE ah-, gein difectionll antennas ”,;’. ¢ :
-l A, threé; B. synchronous a s :
L

. h...;s
LIr vhich type of orbit vill .. eetellite
" appear to-be atetionary’ " coT
1. Synchronous equetorial BT
T2, Near syrichronous P L ’,
3, Medium altitude . L " T

Poler p ) R . R

-,

thch pover soyrce is consideredn a precti-« R

For items 10-].9 through ~-21, .select from; coJ.\mn E i,
the mtenne»thet is ,describeu in coltfmn A. . 7

_ _Of ‘the 'spin akis or pefmit. monitoring of . .

What type intennaé will support earth . ! SV
comunicetfons between facilities outside e
‘the narrov- beam covera.ge in Phase II .DSCS?- . L

Whet is gained by*setellite earth terminals
beins ioceted in areas remote from thQ ¢
users?.- . £
1; Te$s transmitter power is required : :
©2, Greater security . R
-3 Reduction in thé number of entennas . o
h.‘ Reduction in RF interference . o]

'd

.
+ o .y
.- L RN

0 R O - e . ‘L "

. Lot .
A. 'f)escriptionr* 9« » B, _Anten f
Uset e perebofic Lo l.AAi!/'ié:CJk U K
antenna 60 ‘feet in " < ec L. % L ’

0 dinqeter N ‘-; S A o AN/PSC-97

Utés a pero.f:olic AT 3. AN/)BCJ&& .
antenna hO‘feet fn-. - :
diineter N L, A!/SSC-B - N '

3 " . .
e e o Pty . L A
s P

Utes e cluster of
4 perebolic o.ntennls

e o .«
e 2. [ N v . -

th is- it essentigl thet ell earth termi-
.hals Bave & cmbinetion of” high'povere@
*trn.nmitters “and ’hi;hly directiom.i, high -
.gadn‘ahtennas? . oL s
l. To overcome the up-link linftetiont oo )
2. Toénsure signa.lsure ttrong»epouch . .

to, be “detected ‘by the ntellite LT ‘
3.. To permit dosm-link opereting copdi- T
‘- . tions vithin the ntellit‘e P Lre S
b d Both i md’ e‘bove “ o :

A.~r“

r‘

"h“ unit equipnent ,1- in-to.ned 1n. ccn- S Tk
munications utelliteq to-allow changing ~ . :

-.‘v w?

the ~operetin5 conditibnrvithiw—rntgl—

lite? | - s,
‘ . “\,’ Loee e .
1. Exciter/nodu.letor -, o) < L
PN . AR
2. Power amplifier L et e SO -
» e : . .-
3. ';‘elemetry .o e . . . )
L., Axial Jets \ R o .
' . S e € E
e ! " * ¢ i
¢ 5t { h—- .
‘ / i o S .
’ ’ . : ' " N »,ﬁ'
- . . e -, f
e - * « *
o - 3
- * - . <
- kS * - . *
¢ - * ? Iy LI T
. [N , - N
s E ., . L
- ’t A . - I
4 - ¥ . <
N
o . PR ’
¢ . o * -
s N )
e s
K . NA - . ;
* B * “ 7 e
. o N s el
> ¢ PR e Pud .
- Y v
‘ ’ ’ 2N ’% 4 3
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: A Y MR SRR
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. p . R s ¢ . o s
- . ) .r(‘:’; " ] 2 N 2
* - B RS A . L i
I R . - » m e
, . is £ - ; ' ¢ .
- 2 i ‘ N . ‘\. - A -~
- I¥3 & - ‘. ‘ Al v
- _ ¥ E . s Pt * -
- - -~ B . ] ’r -
L2k, Hhich mm"ummu-) 4:/aw :rm-por— . k=31, The'(A. Nevy Satellite

table, dénd can normally ‘be assembled-or . Naval Telecomrunications Command) ello- *
dimntled in:less’ than tvo hours.by‘a’ -+ cakes Navy us:lgned operating time to - CERRA A
. well” :rnined experienced crew?l L SB, ms“{cug) which*in turn designate . S
© o 1) AR/MSCELE o - : Pairs of esrth terminals to use-the 9
2, AN/TSC-Sﬁ ST . assigned -tine. A
* 3 AN/FSC-9 . v . 1,” A. Navy Satellite Operation Center, B
ki Both 2" and 3 above . : " +B. CAMS. <. Sy
o, ot C ’ 2. A, ’!(avy Sa.tell:lte Operation Centex“ . .o d e
=25, The earth terminel designed: for use as ’ B, CALS S ;L
the shipboard: 1ink ‘is designated L © . 3. A, Naval 'I'elecomunicationl Command; , - .o
1.,AN/SSC-6’"¢‘._ ‘ : B. CAMS . S
2. AN/sse2 ., ot .+ LB e . . b A, Naval Teleconnnunicetions Commendn ’ R
3. AN/TSC-Sk . T -, T R —s. -c;u,s S . . L :
b, AN/MSC-LE - .0 T a7 oL . o " .
. - - e 4233 T A satellite infe ... .. ' —orbit par=- .
l5—26 The- extent ot difficulty in acquiring. - - .+ 'ticularly plecee severe requirements on- :
2. . and trecking a utellite is aetermined - the acquisition system by a _ground system - :
a T < 1arge1y by the - : . equipped with large antennu. N L
RS . 1.' earth terminal entenne . ) . L equatorial ‘or polpr | . RN
Lt 2., utollite«l oxbital panmefers .. . 2, medium sltitude or- elliptical . J
A T llou rélative motion of the uteilite 3. -elliptical or poler 9 . . Ce
o, T 47 releti‘vely ,rnpid chunge in position L L, synchronous or- neer synchronous
. ’»ﬂ T ke2T. why is it ‘more ditficult to acquire and - k=33, What chu'o.cteriltic ‘of &; utellite effects
ST e track satellites ‘in elliptical orbi“ts’l ORI the down-link frmuency‘l
T et 1. Because the setellite 18- steti‘ona.ry '; .- 1. Antenna- point «data . PR
) 2. Becaude of the $1ov: movement of the" TS 2. Orbitel geopetry i Lo S
s setellite * .- "3 Acquisi.tion ‘system . o e
R A - 3. “Because of the requfrement to keep .o L lu Beerinso and elevation - . -
I <7, ‘<. the narrowbeam anterns pointed. .~ © " . R S R
e e e " goward;the’ satellite =~ .+ b3k, Setellites {n (A. near ‘synchronous/ ; L.
SR oo L, Becaus€ of ther rgpid’ changes in~ #Ylipticel) orbit experieuce the. (B; . J . ot
LA - poaition - , . Targest/smallest rrequeucy veriations. T > .
s T . g v ‘ 1. A. near 'synchronous; Birlargest . T S
. 'h—gB. In’omtionvlhowing the celculeted . .. . 2. ‘A+ near synchronous;. B. smallest ot .
vy . pol{tionl of a satellite At regula.r inter- , "3, AL e11iptice1 B. largest . e v
C e . Vals. of time is called’ a/a.n - teble. b AL ellipticel' B, fsm.llelt N .' R AR
- e 1, epbemeris ' ) . N - . - s,
. .+ 2. -pequisition” - T - 4-35. The antenna. pointing infomtion that' is’ o "
. J3 prediction o ) R genereted by compering the Adirection of - . &
L R T permeter T ) R . the antenna-axis with ‘the- diredticn from . ;
e ) * e e which an actual satellite. signel« is Ty
S - 'I'hé only imporfant local coordinete of . ¥ received ‘s referred to ai . PR
L, . po:ition to'acquire radio contect with & o ‘ sfrequency ‘contro,l ‘. ° N O3
Sy CCu o v satellite'id . d d. timing control . . Lo : - s
. L LI W ~veloci?:‘y and elevetion . . e © +3...automatic trecking © Lo ’ .
: \ .2, velocity: :and bearing . .o 7 < k., prosrmed tracking T )
) s 30 ‘elevstion e.nd bearing: . ‘- " ’ ‘ o 7
SN by direction m,d velocity L L =36 Sincc \mccrtain:iu. such-as poor u.ol- ’ R
L : : < . * pheric ‘#nd tonospherit - ‘bending -of radio ST
.o L be30., Hhat must be tul(qn ints. conlideution An wave ‘exist, automatic tracking is ~on~ v ¢
- ’ ,’ order to- m.ke "aeit use of setelli%es? . lideted \mu“:isfectory end not uued. v s
. , 1. rFailure of electronic equipment T e - Lt
P . -2 No utellite in-common view of certdin . L-37. Which of the tollowing functione répres: o :
Lot 'peirs qf ground stations for minutee . sents minimum satellite-outage time? . .
. ., or‘hours.at a.time : Ve, 1. Slewing the earth teérminal antennbs . ¢ <o
3., Vu'ying and contingent ‘needs. of users L 2. Acquiring,thc setellite signal 7 & o et o
- b, Ench of the above -t ‘ I 3. Checking for circuit continuity TE e S
e e T, . . .- .. koA ofthe sbové. LAV S
- (‘ R4 ® ¢ ¢ ) .! ’”') -




h-38 um-.-h enteienr bem« 1dentif.iel the

\'reuon u_;ellite nay. fiot"-be- eveilnble
aad. adde -tooltage time. i
1., Unsatisfactory progremmed trecking
2. “Two or-more .earth:terminals. occupy

< “the- cormon volune of the 1ink terminal

. ,‘ e.r’t:erns.
3. Bunéhing of entellites with gaps
RS Drirt velocities ‘of “earth: termnale

. RN ‘D
"/“‘ < Lot . 4

. N ) , 8
PSR B . p . e

T

Lenrnzng ObJectwe
v of’»sa.tellite cémminications and dden-
tiﬁr ‘the edvnntages nnd limitetions

~ LT e . . Y

~ =

; " h-;jQﬁ. K Which of’ the fol‘Ioiun; links is NOT con-~

“sidereda. convgntionel means of .comuni-
c‘ntione

. Q. Sitellite ) L.
T, 2 H¥ radio . -+ . ST
“* .3, - Tropospheric scatter ) ..
k' Microwave. - s :
(R -

tht applicetion df letellite connunica-
tion resoutces offere more ;eliabie com-
munications and is.less subject to’
detection? * © .
1) Contiﬁgency operntions
2. ‘Coimand and control ' . C
3. Taétical : o L
R DCS 1on5 diltence L Em e
* .
Hhich of the folIoving,is/nre coneidered
unique edynntngee of entellite communicn-
tion:? -

Satellite links ‘are nffected by ,px:opn-
getion ebnomlitiee only part o!‘ ‘the

< time - -

2 Satellitee offer srenter relinbility
and. flexibility " 3
- 3. Batellite links are ‘capable. or il'

covering‘ greater range- vith “the -
., numerous repeater etntions § -
L." Each-of’the sbove T | .

. The relinbflity of active sptelliteucon-
nunicntion beyeteme is dependent priwi

upon wnich of the following conuderntionl?

1. The equipent‘ employed a

2. The %111 -of the opernting, and minte-

‘nance pereonnel :
3. “Reflection or: refrection of utellite
. .7 frequencies B
« b, Both 1 and 2 above .~ U

®

What is the RP channel cépability of thé"

Phase I satellite on the down link? e

1. One : R . .
.2, <Two ), 0
“3. Four : S .

T »Unlinited che.nnel cnpnbility

e »

T‘-:“G Vhich statement ‘below best Adescribes the

Recognize “the role ~

€.

«'(-‘

edvnnte.ge of setellite comunicntions in
terms-of flexibility? c - ,-
1.° Certninreu'th termine.ls <are’ -housed in:
vens a.nd can be trnneported to remote»
. .aréas - - ‘e "
‘ " Military satellite cam\unicetione &re .,
- capidble of hnndling hundred'e of voice
.. 77t .7 chennels .
..3. The antenna- group of emg earth \.ermi-
nay .can- be mounted-on- a ship s’
. weather deck . A -
‘14,~ A high-degrée of protection to Jeming
is afforaed by; ‘the highly .directionel °
nntennas at’ earth teminals
h-hs what determine-s ~thef limitntions of'a
' sateliite conmunicntione eyetem’ .
. 1. The sntelute‘s technicil cha.rnc er-
ietice .
2. The u‘éellij:es orbital pernmeters .
* 3. The eetgllites dow - gtin antennas
h Both 1 and: a nbove . ’

. o ‘-
N »
c s .

~

Leerning ObJective'ﬂ Identify cho,rac-— :
-terietics ‘of ele'ctromngnetic ‘waves -
and factors dffecting. wave propaga-’ ',
tiom (This’ objective- continued in.

o usignment 57 -
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- ” ¢
. ) T
N - 2 , :V N
F . Coe 2 . s =
; A . . e ) - .
MWhich conponentés) in figure &A gcnersts(s) h-Sl& ‘Eddy currents are set up by an. induced ) :
energy in the form of electro-sgnetic ) "voltage in ‘the es.rth catised by thc - ’ :
waves? . ¢ < passage of e .
1. A ‘o _ . 1. :pky vaves. oL ‘ . 4
2. A & B ’ C e e 2." ground-vaves - ’ e
3/ . T C - .3, .space vaves : A,
L. a :. c *" T " . " increased energy‘ o ’ T
~ -‘ . -
How' many niles ¢an a radio wave travel in 455, H)ut» psrt of the energy rsdisted by an
one. second? i R ] Lo .anténna pesses through the troposphere
e 1,860 - . ' . and 1is: acted on by the ionosphere? T e ¢
2. ", ),600 . .t : 1, . sky wave N g
3. 186 ,000 o . o 2. ‘Ground:wvave Co- : . A
L. ‘136,000,000 e ' < 3. Surface vave L St . )
N L 4
. L, '.Space ‘wave - : -
The sbility of a receiver to smplify weak -
. . aignsls ld a messure ofits 4.56. H'bich of the rollowing situations affect T
SN e ' 1. gelectivity . - < ~thé quality-and distance of electronic ,
C e . 2. sensitivity. . transmissions? . 3
e K - 3. sntenns configur).tion 3 1. The rotstion .of the sun on its sxis
oo L, rieid strength , 2. The-annual course of the sun around
R ‘ : ’ the eafth o L
L-49, Which or the. rolioving copditions nay 3., The ‘development of sun s pots . : .
- - cause an unintelligible ‘signal? - L, The number of ions present in the L0
: ’ . 1. Interrering signsls . ionosphex;e L P
r;l . 2. .Noise ' ‘ e S - /
. - R T 'x‘rs.nsnission ;Line losses ) 4.57. The n\snBer or lwers in the ionosphere, v i
e . L. . Each or the adove . ° their heights<and their ionizs.tion e /0
. ) p (electrorn) density. vary ) , /
’ . k=5d. H'bichv type ;of wave is: most sstisrsctory 1. with the ntmber:‘of ions; present: : R
- ror long ‘distancé comminications? 2. with the amount .61, aif® present i
1. kya»vs.ve T e, 3. ‘with the: strength or rsdietion from . -. i
2. Ground vave .’ ’ the sun - ] K
. . <. 7+ 3. Surface'vave 4. both geogrsphicslly And: with time A
T © - ¥, Ground rellected wsVeﬁ < . 5
- g h-‘B The- sky vave portion of & long distence ! -
© I 4-51. Radioc ground vaves follow the curvature trsnsslission at 15 M‘Hz .during:.deylight : !
. , ' .of the> earth. because of the srtect of - . would ,nost likely be feflected by the ST )
. - 1. . absorption ’ . o 1. D -layer' . . ‘ . b
v - * diffraction - (L'layer . . . SR
P g . 3. -reflection . , 3. f!‘l ‘layer e
. . . L. refraction A » ‘b,  ¥2 lxyer o ) . |
AP : 4-52, - Thé phénomenon where po.rt pr the energy L.59. "'he trequency or uc;.urrencé and deégree. . f
e of' & radio wave will change, direction ‘ oriionisstion of. 'sporadic E vsry signiri-» T .
‘ from the: "Xine of sigh{'. pe.th vhen it passes caitly sccording to AN
o the edge of an ‘bbject is knowd- as . 1. physicsl processes thaf produce it /
e , 1. .refraction , - ) . "2.. its opedueness . I
- 2. aiffraction . : , 3. Jatitude T . - :
; s, 3. eddy turrents_ - % R ' ionosphsric storms . ] .
R ok =sttsnustion . v e ‘ . )
AN 4-60. ‘Wnich of the following chsrscteristics o “
£ R 1,»—53. w’nst sre the requirements ror utilizing - could result from partially ret;lecting e
e T . .ground vsvss.ton.long.rsngc__comunicstions" spors.dic E? ) T
. L 1.- High rrequency & high *paver X. Serious lmItipsth inter!’erence =Y
N . .2 High trequency & low power N s 2: Fsvors.ue long-distsnce trsnsnission IR
o ) " 3. Low frequency & high power : - at very high frequencles ., _
. . . ’4. oW rrequency ‘& lov powor 3. ’Short distance transmission to,loca~-
. . , * tions. that ~iould ordins.rily be in ‘e
I . ’ , skip zoné v
¢ - Each of the above

_EK

Aruitoxt provided by Eic:

I T

L,




The most nhighly ionized of e11 layers md

‘the most inportnnt for HF comunicetions,
is the °

|
I
!

¢ 463,

L6l

. i

\

“ .
\

e6s.

L-66. |

Q

p [:

.
Aruten provided

—
e

|

:

5

1. T layer . -

2. 'E vleyer -

iR leyer ‘ , c .
h. F2 layer ° T

he 62 Which ¢f the t'ollowing cherecteristics is

true. concerning the ionosphere?

It acts as'a cohductor

It ;beorbs energy in. specific nmounts

from the electronic vave

3.. It refracts ground waves.back to-the

. earth -

“k.. The ionosphere does by defraction
vhet Vater does t6 a beam of light .
. PR

Which of the; follo\ung conditions depends

on the smount of refraction?, .

1. The nngle at which the sky vave
ltrikes the ionosphere

2. The frequency of* the: wave

3. The ion density

h. All of the eboye

2.

The highelt frequency that can be eent

directly upvard:and be returned to earth

by-« the.- ionolpheric is known a8 ‘the w
- for that layer.

1. ‘wimm usable frequency
2. ecritical frequency .
3. vertical trequency

L.- refrective frequency

The salection. of maximum usable: frequencien '
(MUF), for fixed .distance transnissions

at specified times depends upon
!

1. stmospheric tempéerature .
. 2. ionospheric ioniéetion L
; 13“ troponpheric humidity 3 T

ltretonpheric prenure

x'rhe highelt frequency that vill be .
[returned to earth at the desired “location
‘is knovn al. the-

113 lov refraction frequency

-3 uximn lpecified frequency

3. m.xinum ueeble frequency = .

'h. rrequency of optimun t‘reffic

+The diltence fro:ﬂ the tre.neuitter to the
neerelt »point at vhich the refracted vaves
.retufn to eirth-is celled the

1. ,lkipﬁiltnnce

2.
3.

skip zone ‘,
ground wave- range

k. _ ares of best reception

27

k- 68

v

>

L-69.,

4-T0, .

LT,

k-12.

>

The distance between the ferthelt point
thet ‘the’ gound vave extends Lrom the
trennnitte'- and: the first point vhere the .
sky veve is returned by refraction from
“the ionosphere is celled the . v

1.
2.
30
l‘ ‘

ares of best. reception.

skip distahce

'lkip ‘zone

saturation d‘ee

» 8
i K

Which of the following conditions is co!n-
lidered ‘a: major problem in electronic
reception2

1. Rendon variation in wave polarization
2: Selection of ‘a FOT too cloaa to the

'Y MUF

3. Irreguler wvariations of the ionolphere
.’h. Fadiiig

Hhet is'one. method of overconing the
probleu of .a received li;nnl that varies
4in iptensity over a relatively lhort
'period of, timeé?

L., Diversity’ reception .

2. Combine the audio outputs .
3, TFeed two separiate receivers

'h Plece tvo antennas a vivelength .apart
What ceuul ducting‘l

1. Iononpheric storms -

2, Temperature inverlion

3. Frequency fluctustions

4. [Low cloudymulel

What propesetion technique may- be )
enployed to extend ‘UHF transmissions:

"‘beyond. the ‘horizon?

Ty

»

1. Tropospheric :scatter
‘2.." Ground reflection o
3. Atnoepheric refraction
Y Ionolpheric .scatter
: . a‘ -
‘
\‘~.
e - ®- '
t ,_“__;‘ \ o
« . -; \‘\\ * ot
. ™~
BN
. A%
. ] 3

" 50
s




o~ . ~__‘E - - - -
--n‘--—-,"------ <

pmsmrrme e —_—
SELU SR S

PAR

»

i

ngre 4B.-Bcatter Propcgation.

Q

#8=73. "What effect vill o 1ncre-u in the v .. k=75. “wnich ot the. ronowm; -conditions affect

.angle represented by .point B .-of: fism'e the selection of freéquencies for o.
- LB have-on. the received signal? comunication in the-MF/AP band?
'l. The: received signal ¥ill increase 1. Propmtiou conditions .
2. The received signcl will decrease’ 2. Frequency nnillbilitin o
3. The received ‘signal Vill bt be - = 3. Frequency authorization ‘

. afteqted . 4. Each of, the .bo\fe Lo

“oobe Tt is not poui‘ible +to detemine vhat
- effect this will huve on the received

Ly lignal

h-’{h The tropoupheric scatter lignal of%en is o
‘charecterized by very’ rapid fading -caused
by

N aturbulence in the atmonphere
2. the. tngle of" the transmitted beam
3. multipath propagation . o
4, extreme ‘path 1engths .
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. AT . :
by = . .
A
o . B
{
P N .
-
«

RS

T eqng mtters end Receivers, Facilwties Control’ Operations

- s B
- L3

; a Textba‘ck’pagés 117 through 151i . -, ) . . , .
a : - o ‘ ' . - . : . :
® ’ i o - 527, VAn RF trahsmission line will trwsfex: .t
"“’“‘“‘"‘I'emng—eb;}eetixe—(.conﬂnued) R .energy more efficiently at e ?
- _ “alde nti!‘y cherecteristics ‘of ““\T higher frequencies
e L electromagnetic waves and-factors ‘3, ‘thé frequency.for which the 1ine e
et -affecting vave propegetion - is-designed ¢
. L o 3. relatively lov frequencies -
S ) o i _ Y. medium frequencies .
* * §=1. The key to frequency selection,. regardless * <
S of the time -of day or night Qis. the condi- 5-8. "dipole" is best che.recterized as being s
e T, tion of the spheré/fonosphere S e/e.p antennd, . L
' {B. over/midvay betweeri) ‘the two stetions. L., querter wave . . * 0
. 1 A. troposphere; B. ‘over . 2. helf vave ~ e A
.. 2. k. troposphere; B. midvay betveen . 3. 1long wire o T R
-7 ’ 3. A. ionosphere; B: over ° k. unidirectiona]: T ;
S R ionosphere, -B. midvey petveen . . .
‘ 5=9.. The querter—weve e.ni;enne, often uised where R
G=de w,ws.lcnsth of a radio veve Ais commonly space is limited, is e.leoeknown as e/e.n Tt
T expressed in | . - antenne . o
* 1. ‘inches e T. Vee .- 2 N
SR . %2, feet S : ‘ 2. Hertz * R . i
’ - , 3. metérs - ° - g 8 63 long vire o o~
fas k., miles - < - ! a L. Marconi et . a *
LA c N rs - ’ . < 2
& 5-3. The position of an antenna.with respect. 5-10. ‘Thé most. commonly used anteana for naval ' -
g ( T " * %o the.earth is temed the . -, HF point—to-point comunice.tions is the
Lt e T 1. radiation patteérn , .1. tberminated Vee
S Y2 ‘horizontal cr vertical polerizetion 2. . conical monopole
3. mesnetic field" . oo . . ) 3. broedbend sleeve
> 4, “e1lectric f,ield - ° P horizontsl rhombic ¢
T o N
: L Lo 5-~11.¢ Theiparfomnce of ‘a ‘rHopbic antenna my s
L 5L, The two types of entenne polerizetion give o be .improved by which. of che following Ty
- o - about the same (,fieid intensity vhen they mettiods, if any? - .
L. — E ‘;e 1°S:”ed ‘f 1”_“ °“° "‘Vé}engﬁh avove 1.. By using dore vthgn Iy single wire to . Ry
Do . .= the €arth.” 7. o . oo - —form-each-leg . - - : A
) . 2 id :l d i
S 5-5. 1f an antensa's radistion ‘pattern is By adding & sedond wire and spicing
e altered th adiates.i them horizontdlj 10 feet epert .
: : tered 80 that it radiates.in only one 3. By reducing the vercicel length of . .
' direction, it is said to be o ' eich leg -
) 1., unidirectional —° = . : 4. Nore of the above-vill add t0 the: )
¢ - 2. bidirectional ) perfomance . * R
- P 8 semidirectional ; g
L o L. omnidirectione.l v N 5-12, Which of the followiné types of comiiuni~ :
. ! T %‘ -¢ations is not a primery- epplicetion of
oL e 5-8. Whet device. ie used for tre.nemitting ‘or the Sleeve Antenna?- i : R
702 R guiding e1ectricel energy from*one point 1; Ship/shore/ehip *
) to e.nother? 2. Biroadcast :
o . 1. transmitter v 3. Point-to-point .. :
oL - 2. receiver, oo L. Ground/air/ground 2 :
:—-:.:—’.._e___w_;__i_; _ 3‘: mtenne ' . ' ) ’ o . i
. - 7 = “‘“tramnini‘onnl"ine~ e s — : ’ .
L ) . e . A . 2 - : ! . G
5 \'.a N " . ¥ & = fad
N . " b} . . - v, . . B }
. . . , T - 0 . -
r ° .‘ * e
o . v g . - "
Q . : - . L, ) . ;
F EKC .- : . . ' ' . ‘ 27 o ' .
1 o St . ' . - ; -
N . B N 1 -3 - .
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]
'vihich ot the !’ollowing types of shore
stetion utennn are also 1nsta11ed on *
ships? . -
1.. .Rhombic- md conical - monopole
* 2. Rhom'bic snd sleave < .
3. Sleeve md conical. _moropole’
' Rhonfbic. sléeve and conical monopole

5-13.

51k, on vhlt frequency ranges is"a vire
trl.nsnittin; antenna. designed to operete
aboard ship? * =~

CX.
2.
3. .
L,

Lmr and médium -
Hediul end hish

Righ end very high

Very- hish a.nd ultre ‘high

.
¥ -

55-15. The vire that-is. used tor vire entennes

shore instlllstions in that shipboerd
mtenne vri’re

1. is physicslly 1onger 2
2: has a; larger dimter
3., has -s smialler diameter

L. .is made of solid. unstrmded .copper '

5-16 What is ‘the best 1ocetion for' a: receiving
antenna. éboard ship?

4. The enk;ire HF spectrum

S €.

+ 1. Asmeesr. the trmsuittin; .antenns’
. ‘a8 possi'ble
R 2. As far from the- tru.nsnittin; antenna,
T as possible”, | N
v 3. Near the center of “the ship . -
, h,. Avey trom all vertical pro:jecﬁion:
5-17. "What is the designed frequency rmge of
- sthe inverted cone mtenns‘!
1. VIF cnly _ © - -
2. *LF only i N
*3. VHP-only - .. 0

S5-21.

-5-22.

5‘230

" 5224,

~25.

3

3

'?or reliable compunications, it is
necessary for &li tropospheric scatter
- systems :to employ

L. long wire -antenna systems
2. 1line of sight trsnsmssions
3. on-off'‘Reying

b, dive-sity reception

»

‘What method. of diversity reception employs
the techinique of iliuminating two difwe
terent scatter volumes in -the trpposphere‘l

1. Circuls.r diversity }
2. Ansle diversity . ;
3. Space: diversity ;
k., F’requency diversity - -
Which ‘of ‘the féllowing uxtennes operete o
over ah extremely wide: trequency rmge? - L
1. Sleeve . . o
2. ‘Log pe!'iodic - > - Lt -
3. Conical monopole - . . ;
L. Parabolic .
Whet i: a distinct advantage of the . U
rotafablecversion of  tlie ‘LPA compired-to. % - 7, ;
the fixed LPA? * + ~ 5
1. The ability to rotete the array- T
- 360 dégrees - - ., K
2. The RLPA can be mounted: on- stee1 ) “*
_* towers or uf.ility poles |, . ‘
3. The physical form of the RLPA re= P
- quires less.antenna area. R
k; The RLPA can be used in ship/shore/ . ) =
. $Eip-or in ‘point-to-point comfuni- . e
cetions . . ) . BN
- -
How many concentric circles. mj&e up_the S
,_oWullenweber sntenne sgrw? ¥ ; ct
.1. Two i o A ;76 o
2. Three -

Folr- o

l‘. Ty

5426,

H‘net sction do yaqu take to restore
comunications when one of the high
frequency antennas aboard your ship is’ -. .

Fi"fe' = ‘- 3 S
‘severely dsmeged during heevy veether" l

1. ‘Perform emeraency repairs to and” - - .
. reinstall the damaged antenna - Co
2. 1Install a tempore.ry. emergency i

antenns o . :

3. TRemove the .end of the transmission -l
line’ from the dameged antenna and E

connect it t6 the 'nedrest undamsged’ .

antenna ~

Connect an in..ulator to one ena' of the .

damaged antenna and’ raise the s.ntenne o

5.18.. Which of the tollcwin; untennas-are used
o - )in transporte‘ble -communication- systems
~in 1sboretory snd .shop instelletions? .
J.. Vhip sntenne
2. Sleeve mtenne '
® 3. Pa.r;polic antenne
. hd Yagi »sntenm .
5-19. What is the usual length of HF whip
tenr.u? !
1. 21 feet .
2. 28 feet
3. 35 feet
h. hO feet
‘ .
5-20. ‘Why are-whip anteniias so widely used?
1. ‘They are inexpensive
2. They requiré:minimal space - - '
3. They are.simple to instlll
‘4%, "Each-of the above reasnns |

away: t‘rom the deck d N

”,




Which end .of an. emergency anten'\a is
’ attachcd to the equipment tranlliuion

* 5-27.
. line and- when? - '
s . 1: The 1nsulator end before the antenna
: hao been hoistéd and .ccured-
. 2. The 1n¢ula:og end, aftcr the antenna
, T . has been hoisted -and ‘secured
: ) 3. The: nlligator lug énd, before the
. antenna -has ‘be¥n -hoisted and secured
The nlligntor lug ehd, after the
. antenna has been: hoisted: and lccured‘
= s ;‘ - , . .

S . N

' \Luming Objective. Rccogni:e the -~
princzplcl and- Characteristics.of
3 - . co-unicationl tranlmitting nnd

rccciving equip-ent. . ¥a e

» . Liea

; ' s-28. ’

Tes e 1...%0 %eceive

: : frcqucncy signal |

: 2. To rcject undelircd ithucncies,

o R select denired signal .and convert - -
(S to 1nt011131b1¢ cutput

What 1. ‘the pur‘dre of a receiver?
d verify the audio-

s Pt 3

‘ To nupgly 8 mn potcutial to. the
s "ant.nys“{pr the purpotc of rsceiving
t N - voice trnnsninnions from: an: AH
.o - © transmitter kN .

D . . < 4. To provide, p li;nals ‘necessary to
: ‘ modujate- an*i? carricr
SIS ¢ 5-29: -Which.of the following Lype of radio com-
-, s s -unicationnﬁwal nled firlt?
N ) ; 1. Continuous vave (CH)
. 2e ‘Co-plitude -odulated (AH): .
- . 3. Frcquancy modulatcd ().
N 4, Single’ udeband (ss3)
}7 $-30. Which:of the follawing characteristics
ST T ~ - is considered-an- advantage of C¥- .transs
. - . lillionﬁ > .
SRR 1. Wide-bandiwlth
e N < . 2. Ndgh-degree of mtcnigibility -
R - - -, - 3, _Short range*opcration e
; h. llch'of\tnq above -
. 5-31. Thc part of . transiitter thnt goneratel
. basic radio £chucncy (IF) cnzr;y is. tke |
1, - buffer
2. '0|cillator
. 3. ,povor lupply ¢ !
4. power n-plifier g
o
§=32. The amit that -piifien the oscillator
T h*lignal “and' 1l01lt¢l the oscillatot froa
. thc a-pliricr ntngcn is called thc
&,‘ 1 «butfor - P
- ' .2 protcctor - .
1|olntor .

- . 3,:
- ~-u_ﬂn'lin- - -

bdo
ot

Y. 3 ¢

S-33. What part of a transmitter supplies RF 2/
.énergy which is radiated by a transmit- . -
. ’ting antemna? ' '
I Power supply - s~ 0 ¢
2, DBuffer ’ . .
. 3; Oséillator
4., ‘Power amplifier
5-34, -Ome of the basic differences between Low
-and high-pover tranalitterl is the .number
of . ltngel. ’
1. “oscillator N
. 2, buffer
3. amplifiér !
b, g;gpmplifiei - o,
i . POWER
osciLator AR surrer{Afal ampLi: |
" Tv FIER
MICROPHONE N t . ‘
ED—-GV- /MODULATOR A\/ . }
~ . - -" - . - M :5’
k) 'l. -4 .
"{
Pigure 5A = AX radiotelephone tranc-i:ter block
diagram. .
5-35, Hhich component of the. transnitter 4in
. ,Afigure 5A c&nverts the acdio--(sound) .
‘input 4uto rrelponding electrical
energy?
. 1. Oscillator.
2. qufcr -

3, Microphone

4, -Modulator

On-amplitude -odulltion. what situation
liltcd ‘below -occurs. if .the modulating
signal is absent?

1. A continuous RF carrier is radiated:
* by, the- nntcnna -
2. The carrier is aupptollcd - T
3. The RF carrier-is varied
4. 'The -RF carrier passes only to the

buffer stage




\

. &
What is*the second harmonic of the o i)
fundnnen:nl frequency "4350 -kHz? o :
"1, 2175-kHz - L
02. 4350 kHz . ’ 2.
3. 8700 kHz
4. 13050 kHz
Which of the following communication
devicee is designed to use some of the
same electronic circuits for transmitting . .
and. receiving to achieve equipmen: éom~ Y
) pactness?
1. Transmir:er-receivers .
2. Transceivers .
3, -Converter-comparators . . P
4, Hodula:or-deﬁédula:ére :
The AN/FRT-39 1s .2 general purpose radio ’ -
comnunicu:ions trnnsmi::er capable of :
~providing (A)_. output throughout a - -
frequency. range-of 2 to (B) _—
_negacyclel. N } 3
1. (A 10.Kw (B 25 ‘
2. (A) 10 Kw (B) 32
3. (A) 100 Xw (B) 28 '
4. (A) 100 Kw (B) 32 , . !
The 1n:ernedtnte pover amplifier gection T,
of ‘the AN/FRT-40 consists of the modified"
of the AN/FRT-39.
1, power amplifier stage
2. antenna tuning-controls , -
3. power«amplifier .stage and antenna. -
- uning controls :)“ )
4. relay and 1ndica:or control panel :
he- principle func:ion oi the AN/FRT~39
.18 to-provide long range communicatlons .
by \the -type -of operation. :
1. c" o o - v:
2, f equency-shift carrier -
3. 1independent -sideband .
}. single-sideband . ‘< .o
Which o:\lge following operating require- - L T
ments is- the principal basis for selecting
the AN/URC-32 for installation nboard a
particular sh p’ : ’ R
1. ™ conmunitngton
2, Long rsnge éommunication .
3. Short, range comnunicarion
4, 'Low power 1npu ) ‘ .- )
What 1is the maximum power output rating =T
of the AN/WRC-1 transpitter? 0 .
1,  75-wates
2, 100 wn:ts
3. 125 watts
4. 500 watts .

-

- ‘ L4 N
.o b e ) 5~41.
. N \ ..
.. s g
1 g ‘ ’
R ﬁ;mr
. YA ow: 5~42,
g mln
h Nt JAN AW AN Frooree Aoy E
. . . A‘:.::::;‘;. U Ut wmruu x\ B
. il ~ - 5L 5-43.
- - A\
? A
Figure 5B - SSB-transm{tter block dingreu.
. - 837, Which co-ponent of. the transmitter in,
- . figure S8 combines .the’ audio input from
- -the..frequency genern:or :o,produce the
2 two eidebandl, and- then suppresses the \
T carrier? N 5-44,
1. Audio saplifier h
2. SS! Generatqr :
. ' 3. Mixer .
: 4.° Frequency uultiplier . \
: $-38. What 1s the- defiaition -of. "harmonic"? AN
iV, 1. A epurioue and undeeirab}e radiation A
’ v : caused by feul:y equipnent
. 2. A phenonenon that nllowe ‘radio ‘waves _5-45.
of certain frequencies to be de:ec:ed
. rnndouly throughout” :he frequency
e - . spectrum -
. 3. An exact- mul:iple of a fundamental
8 4, A :hinlyeground crystal used-to
Ce . generate -a pnrriculer frequency
. . Infonu:ion for {tems 5 -39- nnd 5-40 §<46.
- The fundamental frequency of a radio-
- . frequency (R~F) oscilln:gr is lq kHz.
' $=39, The R-F oscillator generates- a true fourth
harmonic at a frequency of
1. 30-kHz
2. 45 xHz
3. 60-kHz ““ -
4, .75 kHz Y ) 5-47.
What is. likely to be -the highest-true———
harmonic frequency generated by .the R~F
oscillator-at-a-sign ificant energy level?
.1. 30 kHz
2. 485 kHz .
3. 60 kHz -
ry -

75 kilz
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. 5-48. In. .ddiuon to hav:l.ng an interconnection
- ‘box, the AN/WRC-1 radio set consists of a o - R i
1. tnnln:l.ttet and & teceivet . 16 KCS 16 KCS 1. 16 KCS 16 KCS
2. trinsmitter, a uceivot, and an-R-F : - = ‘ :
l-plifiet . ’ B
. 3. tunlce:lvu and a sideband generator * )
. 4. tunsce:lvet, a sideband ;cneutot, 1\ e
and an R-F amplifier A \ :
. 5~49.. So that ‘an antenna. can be tuned. vithout , A § ]
’ causing unwantcd nd:l.lt!.on, a(A T emote a1 T )
. control unit/dumay -antenna) is. connected l I\ - -~ - L
- to. the (B. output of the tunnnittctl 4
transmission: line). A ’ ¢ D
1. A. remote control unit;: . .
B, ~output -of the tunnitte: - + - : L
2. -A. temote control unit; ' ’
N tnnniuion line Figure SC--Bandv:ldth Chauctetistics of i
3. A. _y antenna, ‘four types.of receivers - i
. 3. output of the transmitter ) - f , B
. - 4, A. d_y lntenna, et 5=54. 'l'he tvo .bandwidths; in figire 5C that are LT
; . ‘B. transmission 1line most chauctetistic ‘of comercial broad= : T
N N N .+ cast receivers. are dettered v
$=50. -A beat tthumcy osc:l.llntoq i required 1; Aand B ©l
for all receivers which are r ceiving 2. A.and.D N
1. A-M:transmissions 3. Band C T e
2.. F=M transmissions 4, B and. D
3, ‘P-M transmissions . ) A :
N 4, oW tunninim 5-55. ‘Which of the receivers whose bnndvidth is: o
shown in figure 5C is tuncd the shlrpest? .
5-51.. ‘rhe untcmu of a: uceivcr extucts only- . - Y. A \ T e g Lo
. - a small- amount of . electrmgnetlc ‘energy 2. B ] 7 - L
: » r~a_signal voitage: ‘that -is-measured in- 3 C T, .
s ‘tem of & few - 4, D . -
- 1.' wicrovolts ) . .
2. millivoits 5-56. The ptoccu in s radio receiver which
R 3. volts co-b:l.nn an amplified R-¥ ‘signal with the : =
: ( 4. doun volts T output of & local: osc:l.llltot is c.llcd . E
P . A, 1. wmodulation.” * , . . A
. . 5-52. The measure of a :ecciver '8 thctiveneu 2] “hetrodyning
- 4n-amplifying vuk lignlll own a8 - ; detection - 9
A —- -~ 1. selectivity — - - ' .,“... - ‘4. reproduction ’
. 2. -sensitivity : * -
N 3. capture ratio o “: B
4. stability i e
; . T e k) 2
R 5-53, 'rhc selectivity. of a :cccivct is a T TR S s o e s s o o
ST . measure of its ability to. : - . -
’ 1. receive desited. signals and ﬂjcct . .
< . all othars ; .
3 l-plify veak signals i L
> 3. rteceive distant stations ; “
. 4. perfors all of the lbon]/functionl , . -
} A, . ‘
- fo e i . ~
.. . \ N -
- 1 \ (.1
+ . 0 e . Y
- . - ? o - )
’ Oy . ",.
] « 33
‘[\ i ' 4 . ' -~ v
o ® D ]
A o . . .
. > 4 )
. * v 3 »
Q > . - . . .
¢ ERIC ” - 31 . - © e '
" IR | . . . )
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- . v ’- . ) . ’ .
A\ 74 . }
- & 1 .
B v | . ., N
iw ' Lo LT en L oerecror o] gt renl. o
AvpURER ] MIXER: [ aupuipien [~ PETECTOR = deptirien|.
27 M . . I , : % 3
£ 3 * : 44 J&‘
o ' B | : S
e _ losCLATOR o "y
< . . ’ _ e ‘
i SRR g R -0
owT % . N -
- . - . [ rigure 5D Block diegrm of & luperheterodyne receiver. 4
LN ’ . 2. - :r‘*‘.
. 5-57. ‘ The - mixer-oecilletor‘:tege of the - 5;6],. Whut frequency range is-the R-lCSl/URR i
. receiver in fic\u‘e 5D lctl to . cepeble of receiving? > :
.- . 1; rmve audio- loduletion in the. l ., 2 MHz to 32 MHz e -
: . 1nternediete-frequency (1<t). simgn ) . < .
’ ' 2. convert the, radio-frequency (raf) 2. 2‘MHz to 30" Miz ’ - -
- . ! signalto-g fixed 1ntermediete- T . )
: . . . frequency .(i-f) ' BN 3, 115 MHz to 1567MHz ~ "i . i
LT 3. “fiiter out the intemdiete- ) ‘ o
. .+ trequency (i-f) cerrier C b, 225 MHz to 400 MHz s
k. seleét the radio-frequemcy (r-f) of . ] L L
the dn:lred frequency . v . > -
: : 5-62. Which.of thev.ol.gcwing r-ceiv-*rs is vy
j ., 9=58. The radioc veceiver R-390A/URK*" jrovides T selid-state, “general purpose- HP-Tecetver— -
s reception of vhich of- the following intended pr..merily for operation in- t‘ixed )
: —.—«sigml_modeﬂ_.‘ . w. . .. stetioms? ° . v :
, i oW -1, R-10517URR - ' R
L . - 2, 'FSK- 2. R-1401A/G. - , o
o 3, §SB 3. R-1414/URR .
, . . b, Eech ot the ebove model . 4, AN/SRR-IQA ’ :
- $5-59. Which mode of operetion requires use of: 5-63. Which. cherecterist:lc? below is eveileble .
4 the-CV 5917 Y .~ with the R-141Lk/URR receiver, Lut is not BN
’ ' 1. Cw ’ . available vith the°R-390A/URR receiver? ;
- 2. Pk . »u ) 1. Reduced size . .
e 3. ssB : - . 2. Cooler operation .
k. McW . ~ 3. A digital electronic. frequency counter . .
, o display ’ . .
-,5-60. Which eistm named’ belov #3 used primarily k. ‘Each of the ebovc . :
. for the reception of lultichlnnel readio: :
. teletypevriter- trensuinioae? 5-64. Superior frequency stebility is an impor- | -
. - . 1. Audio mce divereity system tant featuce -of the ’ & .
. ’ 2., Space ‘diversity radio-teletypevriter *1. AN/SRR-194 , L
- — 3 m.ugh—side—bend——Mio“teletypewriter-—— 2. R-390A/URR. i — . i
< ' © T koW : 3. R-141L4/URR _ L
. ' s . . . k. CV-591A/URR . ( )
= N N . B . s t\
y . 34 I
: . 32 ‘=
9+ o ‘ ’ - LA
ERIC o o : c
- N = . RRS
. ;e

L. B .. = _




¥ 5-65.. Hov -dbes thie\CVA-591A/URR single- 5-70. Which of the following factors, if any,
t sideband con erter, used _in, conjunction deterninee the communication systen pro-
‘o with a standard co-mnicetione receiver, vided every ship or etetion" . .
: sinp;ufy the tuning of single-eidebend . 1, Mission. - ‘ -
R signals? 2. Allowance-dictated by -COMNAVSECGRU . T |
. 1.  Fipal tunipg is done at the- converter,. 3. Size of the activity - R
: L . .not the re ‘eiver h, None ‘of thefeﬁove ) l
- - 2. tContinuoue tuning is doné-at the
S - converter 5=T1. Wbot is the pr.tlery function of any &
i 3. The- convertér may be used vith s A co-nnicetion systen? !
rcnote cont Fol - 'hylten , 1. ‘The eveilebility of an informatjon
: 4. 'All operstiopal cortrols are loceted source . N
. on the rront penel . 2 'I'he neceeeity of -a conunicetions .
A . - link oL
_ - . . , 3. The;efficient transmission and récep- ) K
< . tion-of 1nfomt1on . - . Lo
. - * Learning Objective.. Recognize the ~ 4., ‘To ‘provide a-signal path between two ’
eeponeibilitiee of pereonnel ‘ stations . w
. ‘axsigned to perfon -duties in - ’ . o -
L fecilities: | . - . . R
i - - . \3 . e~ - - - 4 -
- : T ‘Lesarning GbJectivr Determine. the .o o
) 5-66 FCO 1e one -of the priu.ry operetione . ve.rioue stages-of & eisnel fiow of . :
* within the lAVSECGRU\C'_\micetione N secure cmmicetion systém. . :
) Center 'bece\ue § . 5 s . ‘
' . 1; the facilities controller mist. be R s
highly qualified. | s-‘ra'. The incc-ins um.l noﬂelly enters. the. -
s - . . 2: the tecilitiee cont:‘bller coordinates VSBCGRU fecilitiee control.-epece at the -
C T ’ reetoretion ot éircuits: Arith-commer- . __otage, -
. ciel circuit eupplisre 1. audio dietribution
. 3. ~méssage traffic flov is dependent 2. DC afstribution _ * : L e
ipon the- quelity ofxathe circuite 3, " conversion . Cf ’ .
¢ k.. -of the various $o phisticated. equip- I, end terminal devicee
-ments thet wust ‘be Mnteined . i ;
d ) N 5=13. I_edietely\‘ follmd.ng encryption, the :
LT 5-67.. nhich peteon(e) would. nonelly perform teletype signal 4g ‘fed to the .
ANNPPH ’ fecilitiee control hnction ‘At -& small 1. red patch panel -
S station? - 2. black patch panel” ‘ -
AN 1. Comsunication: Supervisor . 3; multiplex equipment ey
= . e 3, Communication-Operstor *4, receiver . . S
3. ‘Msintenance Personnel’ . o ) - o
k. Each-of the above. . ST e
: Fundamental - re-ponni‘otlitiu of the. Leernin; objccuv.. Indicete ‘feeturee N
- - fecilitiee coatroller- chen;e rron station co-on to all evitchboerd operetione. e
N o, © to atation: . i
\ 5-69. Hhich of ,t“ﬁe follodne mnctionl would "”’5;7&7"‘%3}: ‘of-the *feeturu—nued below is 77 .- -
the facilities Jcontxoller most- 1ikely common to all receiver ewitchboerd . ‘i
‘o 'perrprm : " installations? o L :
K rr-rquency cEanges § 1. Knobs u'e metelled 4n. the off L s
¢ 2. . Equipmént peiTormance tests position .~ i
- 3 ‘Bqui;-ent ;nete.netion 2. Receivers -ire alvays connected to the
. o, b, nther 1 or 2.above . verticel rovs of switches
e i ' . 3. Remcte stiticns are: alvays connected
S - . - to the horizontl.‘l. rows of lv:ltchee ’
s . . L, hch of “tlie AW. } . .
: Leern1n¢ :Objective: Rero;nize the . P
oo urpoce of any co,micetgon 5-75. What poeition of eech rotary switc of the : -
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2. " converter . 1. .increase the speed. of: teletype muqe- M -
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s Tee 20 AL AN/FCC-GQ, B: time: 'aivisiogr 4. 12 feef:‘ . - . s .
3 . 3. ‘A. AN/FCC-10; B. frequency ai'vision . o L
L. A AN/FCC-TO,:B. time division 6-18. W\ich of 'the ‘ollowing statemeiits. 48 - :
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ed st .a RED patch pnnol?
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“ ’ tion. if nny. would- »ippur on, t ' c&rcuit 06-29,, Thcr»p;tch cords located- in thc two back’ . .
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N ‘ . S '; ' 2, 'five equal.code elements.
Tt L -+ * - 3; 26.combinations-of. mark ‘and opace .
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e © 1. Input- and- output teletype equipﬂenc © 47 short and- long: mrking oignals sepe-
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In de\.enining the . guelity; -of - teletype- \6-50. ‘Hhet 1s the first step ‘s techpical cok- .
wr:u:er circui: perforuence, the primery trol ‘operator ueuelly tekee vhen a Bireuie:

- Aconeidere:ion given to the receivedn :rouble is. reported to *him?_.
teletypéwriter ei;nals is that the- signel ) 1. Plug a printer into the momitor juck = - R
‘elemeiits . . % . - * ©f the circuit in question and verify‘ ..

be; vth.iVld at, pi'ecieeiy the corract; *  the trouble « . v -

R 2T YR - .. .2. "Réport the .trouble- to the eiréule .
2. be reedeble at the receiving device . supplier:’ R ’ Coe T

" 3. undergoruniform-lensthening and - 3. Plug a printer ifto the line Jack of T 7
. ehort:ening during trensnieeiou‘ thg, circuit in queetion end evelunte . :
4. :be uniform dn length SR “ ‘the trouble . . T L
© &4, Petchf .test into ‘the equipment a;ia:..k . )
What t:ypesof :eletypwrtter dietor:ion - of :he circuit in question 4 o |
is. cdused, by er.moepheric noiée, power ¢ <« : ;
11ne induction,, end dirty keying contacts? 6-51, Before. eeeuming thst a relsy is defective. . '
1, Blas ® ° ”“”-@_‘ "? » N the output'distortion of ‘the - -relay should oy
2, Fortaitous Do, e ' ‘be: compared- with the - B :
3. Cherecterie:ic . t 1, die:ort:l.on of the test keyer - ’ N
fn Carrier Y . ‘ﬁ . 2. ou:pu: of-the petch penel milliammeter ; W
Loy e 3. distortion-of the input signal:.- R . i‘
An- emple of dietor:ion -would : -4, getenderd -of .acceptable relay distor- ° . . ’"‘?(‘
be :he repeeted ehortpning of :he four!:h tion- ﬁeas"ure'nente- . T e
1nre111.ence unit at the expense.of the« < ’ & L o
2nd 1nte111.ence of 'a character., % 6~-52, 'What is the .first step required of a N . 1
1 cherecterie:ic L ‘ fecil:l.ti“ee controllar e,fter verifying ] ’ ’z:‘“‘;
2. cyelic: . L. that, the 1nconin; ei;nel is subetendard? . RPN
3. carrier IO 1. -Svitch to plein langue;e o N |
4, deley‘ » . 2. Make & report to.-the-circuit supplier oo
. ® : 3. (Not:ify the diﬂ:en: e:etion to isolate - . ;
One mathod of preventin; aignal . dietor- . the problem’ e :
tion on synchtonous circuite is !:o . 4. Assume.a defective reley is preeent :
1. cleen keying contec:e x4 y and “change equipments . : T
2, chenge the length of the trensuiseion
1ise . - - ° <
3. use the :renmieeior deley compenee-— S o Vo - " :
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. Legrning Objecz:ive. Identify the 6-53, The need-for .. N . ;
‘ * responsibilicies of a technica . the :trend toward higher transmission
. o . -controller- during a period of ¢ speede and the 1ntroduction of new moclee
cuic ouu.e, and. describe the of:- operetion 1n comunica:ione. . . “ 7
LY trouble-shooting procedures.which ° . 1, an efﬁ.cient antenna ‘ ‘
T . " are.employed’ to-eliminate-outage.” T 2. perfoTnance testing
, T e - . C e~ 3. better’quality control , .- _
v, ’ T N M 4. greater security L -
. 6-49, It oucege -should-occur~on- & circuit, .{' Co T, e e . 3
+  whav is the (reeponeibility -of the station -
having. the receive side. of the ‘ceircuit? | . S * - ‘ . ”
‘I. Trpubleshoot the circuis,,wrkin; - ‘Learning- Objective. Reco;nize the 4 "
. beck to ‘the signal" source - functions-of the Digital Data Dis- - . ;
2, Mviee the- -sending etetion per.od- tor:ion Test Set. . ’ ) .
. ’ ’ "1ce11y of progress-being made: in - - . : N “
s afforts to restore the circuit - - - T e e E e '

o

3. ,Provlde the’ eendin] e:etion vith 6-54.
the reason for the outige, once -
the circuit has been’reatored

4. Do- eech of the: ebove

Which unit of t:he Digital Deta’ Die:ortion , .
Test.Set providee s imulated teletype . .
eignele used t:o teet digit:el data and - B
.teletype equipmen:s”

‘L. SG-885 (P)/USM -
P I e — I
3,

0S-212/USM" Ta o

4. _AN/USM 329(V) :




Y

.....

4

329.
1)

Loe 7T 6-38. Tha ptiury diff.ronce bctvun the AN/USH

V) 1 test oqu:l.punt and -the-AN/USH:
AV)"2; taet, cquipnent 1s -that the.?

AN/USH 329.(W) 1 telt equipncnt

t2 A6,
- 1. iodif:led to- accomodste - ‘only opecd

ar

-panel ntcr e

e . . .
- »

is- ’unted in a clrt, the USH 329 (V)

uck -ountede

‘up to -600- bandl -

ptov:l.du |} durec of‘ long -term lccuucy

6~60. Hh:lch of the folloving otltments reh-
tive to-model. 23 :elotypewr;ter cquiglent
is. fslme? -- .
1. It ,tequirel leu ninteunce than

. older models . ?
2. 7Tt'is not practicsl “for nhipbontd
) use - due to” seuit:lvity to-vibration
3, ‘It is J.ighter and less: bulky than

urlier equimnt . ‘

°

B

not ‘possitle with the AN/USM-329 (V) 2. 4, It is not .as: noicy as-prévious. typés

roquitu opeutor 1nterputntion of
distortion- d:l.cpllyed by thc front

13

-

Lurnin; Objoct:l.vc. Describc the

e v S ey

fncilitiu controller opoiuional
pucticu and: recognize the contoﬁt-

of, the nr:louo* ucordl.

LA

-

How. doas- thc fﬁcnitfil ‘controller address
a distant ntntion on thc otdcr vitc? .
- 1&»

2.

3.

4. -

-~

062 cimlc

Unclaesified fixed’ cntion call signs

Unclnuificd, routiu 1nd1utou
nnin language duignntoi‘- E

6=61. -The. keybonrd, typin; \mit, lnd trlnuitlzcr
’ distributor ste connected in. SA. gg'lllcl;
uriu} in the liml linu, but aelection™

e ¢  of these co-ponent- for either 1nd1v1dual

or’- lhultlneou. opcution 1- JBy the

B. selector.switch;.live test -switch).
1. A, pnullel, B. selector -switeh )
' 2. A. parallel; B, liné test switch.

. 3. A. series; B. uloctor Mtch e
bk M utiu, B. 1ine test lwitch

6-62, What co-poncnt of the AIHIGC-M tclotype-
writer is powered by itl cvn -motor?

1. Keyboard o

o 2. Automatic typcr .
3. Porfou:or X
4. l!pcrfoutor e °

6-57. For the- purpou of rccording circuit outsge} 6-63. ‘Which: -nuunt concctning the. Hodel-ze g

-each hour* of .the radio day on. ‘the: (.:I.rcu:l.t N

tcletypovtiter is cotrect?

&3

2,

) Pgrfomuc( Log.1s' ‘divided isto - 1, The communicstion and weather key- P
s ‘1. -’S minute segments . Tac boardo contliq lcttorl and -punctus- - .
. 2. 10 -minute- upcnés +, tion: nrkl common - to- thc ltnﬁdlrd . K
3 : 3. 15 minute segments: - . : typmitcr . -
. . & 4. 30 minute. upcntl .. -2, 1ts opcrnting .pudl nre linir.ed to - ;
- ' \ 100 or 300-worde pey minute’ . ) :
ES ,(: 6-58. Which' it- of :I.nforntion liltod below 3. -Conversion froa ona spéed: to nnothcr N
: . ie l!D‘l' 1nc1\aded in. nwcircuit outln report? : can, only iu«ncco-plilhod by changing A
o 1. ctrcuit cxpcricncing “the outage _." the -motor . .° e
. . 2. Goo;nphiul locstion ‘of ori;iutor . . 4. Sylboln for transmiesion of weather P
" ' 3. Reason for the outage . ' . data are .contained:in the uppercase S
b. !xpocud tiu ‘of- rutoution keys of the bottom_two rows of the | - |
: : . veather kcybonrd
. 6-39. Aa s ninimm’ requirmnt, bqv oftcn should :
T ' the facilities: control ‘status bosrd be 6-64. "rhe koy on thc wodel .28 ‘teletypeuriter
g nrifiod?‘ s el . o ) Keyboard. thit ypu depress to return the
Re N 1. Once-évery 12 hour. 6' . carrisge when the transmitting gtation
' 2. Onccfcvory 24 hourc 5 : L hae omitted the CAR RET funcrion is tho ’
~ - ot < 1. log~Cx . .
- ‘4, On;o.wgry vjtch . 2. LOC™LE. —— o
S o . 3. BREAK : S ;
4 S . . 4. RPT* A .
o Lurn:l.ng Objoct:l.vc. Recognize the , 6-65. The -odol 28 typin; ropcrforztor d‘;.ffora !
. basic principlu of: tolctypmltcr - fro- the luxililry’tyyin; rcporfoutor in ‘
° co-miutions. o, g ) that the auxililry typing- ropcrforltor * >
. - - 1. utilizes a different xind of typing C
R : iR * machanisa
s . N . 2, ,producu a diffcrcnt typc of pcrfoutid -t
‘ . taps : .
: ¢ 3. hae-no baeklpacn mechanien .
. * 4, has its owu ‘separate.moror and & sepa= Z
<L - : . . . rate keyer ‘in_ the #lectronic zervice ]
. . - ‘sssembly - - .
R 4 _
) @ ™ - = = e =
\ : . . ".', ;'1‘ y & ’ } . o . . 9\ “
A -t we - »
| i\. ’{c‘ % i 9‘;
;‘ : ’ ’ o * i
;’ * - L4 . * * i ' ’
F o * -
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= 6-66. Hhich -of. the tollovin; best uphiu thn

8 © function of ‘the. tranimitter di.itibutor
i . of theAW/UGAT . . .
- 1, &mmaion 2 .t :
~ L 2. ‘Parforation s
L ) 3. Synchron.tution . .
s e 4, Seabiliaacion. . o0 e
. “opr
s " 6=61. Which'of the AN/UGCs49.én-1ine- -odu of
o . oporu:l.o: 114’:& bdov, if any, caiises:

the - typ:lu rmr orator, chnrnct‘r coun-
ter, ‘and the trnmittcr di-tr:l.butor 3

T T e 1noponb1¢?
- 1. uybond Co . - Yo
- 2. K.ybocrd—hpn - @
3 “'lapc .. )

S “ 4. "™.n4 of the above; the tnnn!.ttor
T - dunributor is operiable in 111 -odu

: 6-68. Surtiu tro- :ha extrems, lot: hand ‘mAr-
‘. . s .gin vith the.selector- avitch in. the-T
- ponit:lon, it you type m 1S THE TIME

f . .12345 the reddifig on ‘the chiracter coun-
; -ter will bq.
N R D Y 2 I
. e 2, 19
L : 3. 2 :
& 22

' 6-69; Iu crder for the TD- coq»omtﬁot the-
_ AN/UGC-49 to be: operable, the’ ul.ctor °
- wi:ch must . be ia tho x-'r or T ,olition
: . ® and-
PN . 1. the Sk kny must, bo dopruud

id
o

6-74.

. 672,

o ‘ X

6-73.

Hhich t-lntypmiter set doqc not .provide
clpabilitiw for trlnmittin; message?’

L. . AN/UGC=49.

'2. AN/UGC-SO | e
3. AN/UGC=31 .
4, TT 471/UC .

Which. ;roup of tho AN/PGC-” tolctypc— .
vritot sat is an opentot working with .,
vhou ‘he. is: tearing off npn.f.ontod tapes,-
louin; :them 1in, -and then plncin; thc
tapes in-d-grid on the ssnd. bank? -:;e;
1. Tr-306 .

2. T'!»'-308, * - ..
3. TT-=309 k3 A

S

»

P

b TT30 - T . vl

‘The- trnnuitter-dinttibuton of the (A.
rr-soa; TT-310) group-are nutomtic and
apply ‘a- sequential c‘unnol gl..u er}

eliln_a:or) to. uch ‘ou’ going nessage.
1. A, TT-308;. B. nunber

2. A. n—aoa"n -designator
3. »A TT-310; B, nuuhcr
4. A, rr-alo, B.- duigmtor

In vlut ordcr,‘ 1f a.ny, ‘are- out;oiu; tapes
tunuittod by the send bank opoutorlz

T According to hnsth, a lon; onc, L

. “then a. short omé . .?
2. By precedence » L o®
. In.-the.order received

4. Nono R ‘.

.

’

2. the operator must first transait ‘5 6-75. which .group- of the AN/FGC-59 tolotyyo—
s . - e . SP2CR nnl 1L by koybonrd writer set provides duplitate copies; of :
3. the lul!l luy mt be- dopruud two tapes being transmitted. incliding thc
- ‘ - ‘times to set up & receive condition channel numb@r of ‘each ‘trinsmission? ) L
S - on- the. circuit - o 1. TT-306 . - .
oot . . the start-stop laver on tho TD must . 2. TT-308
. . . . be 1n the: mmnmc -position 3. TT-309 - .
‘ o 4o TT-310 - s
A, ‘6~70: ‘Which ot the follovin; tunc,uona,will ;he S ) N i -
© TT4TL/06C pcrtor-? - o . o
\ 1. rrovido a. puo .copy of luu;u ~ :
, - transmitted or received B ? :
/ 2, Punch a upo of incoming L\lu;u " ) . .
e~ ___3,. Prepare._tipe- for transmission. . .
ot 4, Provide send capability !ro- a TD . Q
only . . ) N .
o ‘ . -’ ; :
. to- A" 14 ’ * . t
_t‘ . . ' ' ° *
- d D L3 -’A :
-~ ° ¢ . =
G ' . “u .
"‘w . ’ . . ( .
- — —_ e e e [ Sp— — - 5 ;w s
& - N B . - » 3 .
. 42 o> < . } )
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of th:ls publicat:lon ‘has (have) ybeén deleted in

. adapting this mater:l:al for inclusion in the "'rrial Implementation of a ,

Model System to Ptovide Military Curriculum Materials for Use in Vocational' ’

. LI

YT for use in.vocational and teehnical ~education.
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+10-29. Hhich o the tolloving ections vould NeT
- . be 1ncluded as.a pa.rt -of opere.tor uinte-
’ . nance?
e ’ A - I CIeening « ?
.t 1 3 22, Lubricetion - (RN 3
.- 3 Major pert replacement :
., - L Inepection ; ‘
- , 10-30, Hhe.t Tesults fron. the reguler runctionel .
’ 3 . teete end a eereml pecord of ‘the per- -3
fomence dete on- eech equipncnt" . L
1.- Complete elimination of equipment STy
X . . . ‘failure in shipe .. ’ ot
; . 2. Information:on:the- expenditure of ’ ’
. . ' rfesourees n- uintaining ehip . R
. * &@f ., - - squipment .~ -= RN
\ X . 3 Tncreased. operetionul ree.dinees in - N i
o . ’ ; . ‘ ’ ships - S :
N — % - - -t Self img main ce . o - :
Ny . . ) i schedulee 1n shipe o - T
N . ! * ¢ L
< ¢ 10-31.- In the, 3-M system, the 3-M-stands for
. K 1, preventive meintenence, corrective
- . « ) * *meintenence, "and material control -
¥ N ' ’ . 2. fmeintenence, msteriul con‘t.rol. and
Leeminc deective. Deter-ine the meli‘unction repeirs T 5
" vqioqe typee and levela of equip- 3. maintenance, neteriel ‘and- mnqement ¢ I
nent eeintenence. , . BRE nelfunctions and-material manegement S
\ e AT . ’ S
_ ' ST o 10-32. Hhich are ‘the major componente -6f the : ?
° 10-26. Whichrlevel ‘of maintenance has the. 3:M systen? - T, ] ot
ce.pebility “to, underte.ke major- overbaul 1, Plenned Heintenence Subsystem and o
¢ , work? . . o, X . _ man<hour eccounting ‘system.  ° . ‘ Lt ‘
1. Orgenizetionel N . ) 2. »Plenned ‘Maintenancé Subeyeten end ;
< 2, Intermediate: _ . % shipboard coordinated sllowance 118t S
3 Depot : ' , 3. Maintenance Dete Collection Subsystem . i
- L 'render - . and 'Plenned Maintenance Subsysten i R .
v : 4. Mainted Data Collection .Subsystem . ) Z
10-27- Meintene.nce vork %o .be eccoupliehed by . ‘end .man~hour eccounting eystem -
< enploying .the services-of specieliste . . i
. norme.lly “does NO'I.‘ ‘inclide . t Use the follovins ulternetives for item
1. orgmizet‘ionul 1ével. maintenance. s 10=33 through 10-35: A
* 2. _intermediate level neintenence I.) To define meintenence standards and :
3. " depot. level ne.intenence prescribe procedures end mnegement :
. h.."civilim ‘répair mintenence techniques used to: -maintain equipment ° :
) .- ' .2, To'specify categories of maintenante
S8 . needed for various equipment -and ’
o v - estimete the cost incurred in -per=|- “o
Leerning ObJective. Recognize ¢ , B toming the mainteénarce. tuke, :
uintenence tasks thet -are 18- 3, To- provide intormetion conceming o
, * cluded in preventive maintenance N equipmént melrunctione and the | 5
v and-the definitionm, ‘goals- end uintenence that is perfomed on .
. couponente of the 3-M eyeten. . quipnent :
) o ) k.. To schedule ‘and describe neinten nce :
o ‘tisks and list tools and: naterials
10-28 That portion of the overell concept of needed to perform the : uinﬁenenc . i ™
. ‘the maintenance- -of, electronic equipment . . -
vhich coneiete of checke to detemine it 10733‘ Vhat is the. rﬁnction of the Plenned s . "
u equipment is' mnctioninc properly and ! Maintenmce Subsystem’ o, oy ’
visual ‘inspections for damage ie referred . - : ;
T to as, . 10434, Whet is the t‘unction of the" Meinten ce :
® 1, .scheduled. ne.intenence : o Requirement' Card (MRC)? ) ) o :
. 2. preventive maintenaice . 10-35. What is the function of the. Maintengnce -
< e 3. -controlled-maintenance: . Data Collection Subsystem (MDCS)? [ - , .
a o 4, yard neintene.nce \ B s )
.l o ' .' ’ . g 64 N sy P :
.*,AJ_‘_‘ — N * ’. !
R - ¥ " * - i . « L4 . . ] 7
_— . L o . \ . ‘ \ .,
. ) \ A .
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Learning. Objective. Recogniée

'cleening procedures .and -methods

for electronics equipnent and the
uintenence needed i’or sir filters.

Intomtion for items 10-36 hzd 10-37

" You.sre preparing to clean the chaisis

of Lr.dio trenmitter.

You begin your- cleenin; task hy

B mundiﬁg“t‘ne capacitors ’-ri
length of copper ‘wire -and ruhbing
all :accessible contacts- vith- eneryk

_ 10-o.

You lhould neéver %ndereltimete the
importance-oi even the wost minor maintes
- ‘vance " procedurea--renelber that the
ujority of feilures to electronic
equipment aré treceeble to
1. excegsive heeting due to dirty air
T rilters.
2. excelsive vibretion resulting from
dirty shock nounting springs
3. —overloedins of conponent: due to
tluctultion in-power
'y, cu‘eleu soldering techniques.and
- slopp:.' t x.blezhﬂoting prectices

M -

“»
4

g
i 10-36
it:“:-‘ -
¢
3 T ~ ~
:
: 4

- Y
« 4 . :
. e 10-37.

peper

2. ~blowing looie dust avay: with*e hmd
bellovs: and’ rubbing ell eccenible
contectl vith emery paper

3. tuming off the pover svitches and.
;rounding the cepecitorl with 2y
lhortins bar <

4, -turning .off-the -pover svitches -and
blowing looue dult evey vith e hend
bellov" - ;u.

Hhet cleenins -GeRY." -hould you use .to

clean. dust from-the chassis ottbe trenl-

uitter?

1. A high pressure air hole and a dry

) toothbrulh )

2. A dup m -and ‘8- moiltened toothbrush

34 A toothbrish- moistened with carbon
tetrechloride end s hn.ndn bellovl

L, small typevriter qleenins brush
e.nd a mu\n clemer

In cleenin; i transmitter vith s vacuum
cleaner, you: find that the»nozzle of the:
clee.ner's‘ hose 'vill not relch some dust
collected in .an-ares thet is ~perticu arly °
congelted. You 'should move the duit to
-8 more ecceuible sres arith ‘the eid of a-
1. hand bellovl

2. - uell type\rriter brush.

3. rubber tube attached to s conpreued

eir line
b ~|teel vire’brush
What material must.never be: uled to clean’
or- repeir electronic equipent?
1. Soap and water
2. ‘Aleohol or wethyl chloroforn
3. .. Sandpaper ‘of files

k. Ewery- cloth or steel wool

i

leeming Obdective: N Recogxim the
_ care and prcventive maintenanée
requirement of teletypevriter, type~-
vriterl, heeaphones and- mierophonel.
,10-41. Preventive iu.intenence ections that an

operetor may carry out on.a telety'pe-
writer include
1. replecing ‘damaged: pl.!‘tl and lubri-
- ceting- the equip-ent\
2. visuelly ex-.mining -and- mue.lly
- telting the eqni]:ent -
’ 3. viluelly exuining and’ replocing
. dmegcd plrtl on:the equipnent .
b, making- edjustnentl and replacing
duuged pn'tl :on the eq.lipment ‘

10-k2, A teletypewritcr operating.at (A. 60;
s } words per minute shoild be lubri- -
: cutedcet (B. 2&09 hour, 6 nonth)
internll. :

1, A. 60; B. 2400 hour
2 A.:60; B. 6 month®
3. A 100; ‘B. 2400 -hour
. obo A 1po, 3. 6 month-
10-43. ‘What emergency maintenance may the
operstor-of a teletypewriter perrorm
on -the- equipuent?
"1, .Lubriceting and replecing dmged
parts
2. Checking ‘connections .at -terminal
boards -and checking contect spring
tension
3. Feplacing fuses and pilot llmpl
k., Renlecing dmged parts o

-

-
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Lel.rning*ObJective' Recognize
cleaning procedures mdmethode
for electronics equipncnt nnd ‘the
mintenmce needed for air tiltere.

Inforution £or-items 10-36 nnd 10-37
Yoq, ue~preperims to clean the- chnsi:
of &- radio .-ans..itter.

10-36.

You should "ever urderestimate the
importnnce -0f -even the most 3inoy mainte-

nance procedures--reaember that the <

ujority of tailuree to eiectronic
equipment are tracee.ble to .
1. excessive heating due to dirty-air
- filters
2. -excessive vibration: renﬂting from
airty. shock - uounting springs
3. mrlosdins -of conponeat: dus to -
. fluctuation in-.power .
4" careless soldering ‘techiiques -amd
sloppy’troubleshooting practices .

’ You ‘begin your cleming tnﬁk oy
1. grounding_the_cnpecitou vith a . -
Tength.of copper wire -and ruuuins
. a3r ecceuible contacte vith -emery =
] . paper : ‘
E 2. ‘bdlowing looee dunt avay with.a hand
5 . bellowl -and vrabbins all- ecceuible
: ) contact’s-with-emery paper - N C
3. tu.ming orr‘the pover switches. snd’
b s grounding‘the éapecitore with-a
: - ehortin; bar .
LI L, turning.off the ‘power evitcfxee and 10=h1,
*  dlowing loose duet avay with o hand
o bellow( :
10-37. -Wnat clunins gear ehou.ld jou use to
cleen dust from the chnsis of the: trans~
o~ mitter!
. 1. °A-high pressure sir ‘Rose -and ‘s -dry
Lo toothbrulh
- ~ .2, AdampTag and a- moiltene;l toothbrush
N 3. A tootbbrush moistened with carbon
N Jtetrechloride ‘and' & hlnd bellavs .
. ! K, A small typevriter cleaning brush- ‘102k2,
: * and. & yacuum clenner
. - - 10~38. 1In cleaning.a truunitter vith a vacuum
N . ¢leaner, you find*thtt the nozzle of. the
T clemer's ‘hose viJ.J< not reech -ome_ dust
W ¢ollected in an area.that is particularly
’ . congested. You.should'move  the dust ‘to .
. & more. acceuible area with the sia: of a .
: " 1. hand bellows- 10-43;

- B Q
|

= A et

2w _sull typewriter brulh
3. rubber tube attached to & compressed-
air line ) .
14. -steel wire brugh

10-39 Hhtt intcritl mus% _never be used to clean
. or repeir «electronic equipment?
. 1.. Soap.and. vtter
2. Alcohol or: methyl chlorofom
3.. ‘Sa.ndpnper or files
L. Emery cloth or steel woqi

A

I3

-

»

Learning-Objective: Recogiize the *

, care-and preventive maintenance

requirement of: te1etypevriter, type~
vriters, he(dphones and-microphonés.

Preventive. maintenance- tctione that an.

operator mny cerry out on a: teletype-

writer include

1. replsacing dmged perte and 1ubri-
cating ‘the- eguiplnent

2. v'ieutlly examining and:manually
testing the- eqwipment :

3. v'isunlly exunining and replacing
dsmaged- parts-on -the equipment

"4, making- adJustnents angd. replacing

dmged ‘parts -on - the equipment .

A teletypevriter operating at (A. -60;
00)- words per- minute should be lubri-

ctted at_{B. 2b00 hour- 6 xgonth)

intervals.

1. A.69; B. 2%00 hour

2; A. 60; B. 6 month:

3. A. 100; B..2L00 hour

L. A, 100; B. 6 month.

What emergency m;intenance -may the

operttor of a- teletypewriter pertorm

on the equipuent?

1. ZLubricating.and replacing damaged
,pe.rte

- 2. Checking connections at terminul

boards and - .checking-contact spring
tension

3 Replacing fuses and-pilot lamps

4. Revlacing damaged parts

\

ok v s ML e 4l s
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* A0~55. As-a rule,. . is the criterion
) ‘of shock intensity.
Y. current,
2. voltage -
3. resistance ’
> + &, ippedence -

10-56. ¢ e person u‘xo has sufier2d a. severe
‘alectric shock -usually shows which of
‘the folloving svmptoms" \
] 1. “Weak pulse - -
: 2. "birns .
S - .Convulsions. - - - .
[ h. Both 1. lnd 2 ebove
6703 Miller, is clemimz a piece of
radio ‘gear’ when he accidently tO\Iches
a. groundw:are md an- energized power
c»‘ble. The intensitv of the-resulting
. R ock :Knocks Ililler unconscious snd
" . . ‘ciuges-him to fall across the cable. . .
’ . <o ~You quickly cut off the source oi‘ power
: ‘ * 't the cable and pull Mi’ller ewey from

the equ {ent. * .

I" you:hed® en- unebIe to cut otr the

- . sourse, of er to- ‘the ceble, you cm..d
. heve dreued iller -uway from it by

using
. 1. your hends B
, 2. your be"t
- : . 3. & 1ength of wire\
L o L, sademplineo.lﬂ'

-t 10-57..

VX e e

of ‘cahfl‘es

10-58. ¥nat is the safest and mo&e preferred
" preceutionery neasure to be laker before
ster‘cing ary work on electr\%c circuits?

. Deectivete all power .squr
B . 2. Strict complnnce uith proce ures in
3 . " o the Naval Ships. Technical ‘Man
o ' 3. A perlcn quelii‘ied to-render f st
aid for electricel ehock lhould
ltending by i
A, Eech of the above are equally. impor-
- T tant - .
: 10-59. To ensure ‘that rubbér metting remeins
- - Y effective and’ safe for use, it must be-
o . periodicelly ingpécted and- clemed to
) . make .certain that which of the folloving
. properties of the nntting ‘are .not
- impaired?
2 1. Elsstic
- 2. Cupacitive ° .ot )
.7 3. Dielectric ’ : -
© v k. Condacﬁiv - . .
. 10-60. What is thé reason all repair-and mainte-
: - nance work op electronic equipment should
Lo be -completed;only- by authorized.persons..
oo . 1.° Avoid the danger of firé "
’ . - - 2. Prevent damege to materials. -
. 3. Minimize personiel injury .
.k, Eech of -the ebove
o=
- hd e
e N
Q» i + . o .
LY
. . . LS

El{lc | .

a~6(7‘

10-62.

10-63. "

10-6k.

10-65.

-Sefety precautions that electronics
neintenence personnel should observe
when theywork with energized circuits
include all of the following practices
except that of

1. vorking with one- hand only -as much
as possible
2. wearing a rubber slove 6n the hand

7 that is not -holding tools

3.. ‘keeping metal tools out of the
pockets of clothing T
L, using dry canvas_ sheets as insulation

_ {from-ground *

What- material £hould you.use to msulate
the handles of tools to. be used i‘or work

on: energ"zed circuits? .
1. Friction-tape . ‘
2, Varnish. or gnamel ‘

3. Rubber tape
4. Cotton twine

All perts of circuit breakers are
conductive;

v

x

The safes” way to close a power
is to

1. move it ‘rapidly through the *full

s'ic- of its. travel

ense tle léver or Xnob to a pos%}ion
'vhere eefe ‘and- quick e‘tion -can-ge
Amede, and then -make the final- motion
positive and repid .

ease it &8 gently as possible through
%he full -arg'of ita travel ?
move it repidly to the -position i
vhere it. is ready to click and then
‘ease it closed ea gently as possible

.tehs

2.

3.
L.

Who has the suthoricy to remcye-a tag
from & power switch' which has been
1ocked - open wit‘* the follmd.ng aotation
‘on it:

”THIS .CIRCIT WAS=- ORIZ.‘:RED OPBN AND SHALL
NOT' BE: CI.OSED EXLEP'I‘ BY DII(E"!‘ OBDER oF

1; Comunice.tions Watch Off:ice:r
‘2, Th= person naking, or in charge ofy
- the repe.irs
3. Comunicetionl officer
Commanding' Officer

k..

N
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Aruitoxt provided by Eic:

10-6T.

10-69;

10-70.

Y Vhich safety precmtion should be

oburved vhen your -work roqnim thet use
’of portnhlc puwer tools?
1. Maké sure that the on/off switch

. s in. ‘the-ON' poution ‘before insert-

ing-or rdoviu the plig from the
receﬁt‘ch

2. Insért the o:;tcnuon cord into-a
uvo mcptmlc prior o connceting*
a: porttble povor tool 1nto the ’
~cxtemion cords e T T

3. Al\nys u.nplug thc oxtnlibn cord from-
the: rcccptacle betorc the cérd.of the
pornblc pover tool is unplmcd *
~from thc cxtmion cord.

‘4, Do not use spliced. ccblu undnr .ny
condition

<

A ntcr coupound cumot be used to-clean

: s piccc of equipcnt. H'hiclr lolnnt ny

‘you. use? Lo :

1.. Guolinc . ‘ - ’
2. Benzige: o

3. ‘Pther - .
k. ‘-Ht'thyl éhlox"oforn :‘ . 7

Which proporty ot csthodo-m tudbes .
(CRTs). makes, them. oxtrmly ‘hasardous?
1. Cldlit-

2. COppcr .

3 Lesd : .
Phonyhor '

What, -type etiergy upidgiu on’ nn objoct
4in ak; oloctroncnctic field constitutes

LR ) biologicn.l haszard? .

1. ‘Absorbed- _energy

2.. Pcnetrntion of energy B
3. Retlectod energy

k, tlectro-qnctic encru

Eléctrou‘nctic energy frc- a frequency
in- the microvave-région is cxtre‘e
dnngeroul to.a. humn.n ‘bdn; bccnuu it
cnulel his

1, internal tupernturc to. heat rutcr

than his ability- to diuipatc the .
inérease.
2. ‘bone tissues to break dovn through
© induced’ -oleculu' ﬂ.brltion o
3, nerve tiuuu to-bresk dmm through
induced Mgh clcctricn cncry levels
4, body to become pcrt of ‘a ciosed. -
) ‘electrical circuit u.nd he 1- lhocked

10=T1. Hhich or;ln(l) ot thc body is/are 1kely - ’ ) )
; to be dimaged by heat. resulting ‘from LT
. excessive exposire to radiation? o Lo
‘1. m‘. - .‘ > -eﬁ o

‘2, Ryes . *, . ' N

,3. -Gall bladder ' ) et

L k. Bach of the .above . B .
10-78 'l)(‘n dlnnr of- eloctrc-umtic (rst) o
"~ radiation. c-u-inc the premature firing N K
of'.rockets-or - missiles and the-explosion. O
hud.l VP fuses, etc, is identified LY

e - 1. HEED (hazards: to- electrcnic' explouve

¥

2. A&C -

‘10=Th. HNigh voltage varning signs are ponted to .

. _ -+ ordasnce) °

. 2. RERD (radiagion nttecting electronic / o

.- explosive ordnmcc) , -,

3. HERO- ‘(hagards. of electromaguetic : ~ T
‘radiation to ordnance) .

oy BAD!!AZ (rtdht;on hamdl) . o

o > . g - ¥

Use tho tonowing altcmtivu for item NS

10-13‘ S PRSI N

- Trend tonrdﬂ more cloctmxplouvc 5o
Mcu (m-‘) in lophilticnted < A

‘B, rend tov-.rdl norc toehniciml 4in e,
§ u;%—of-m' . u % \ v
C. Trend tonrdn higher autoution in
; lhip :yltm . - .
'D. Tremd towards Higher nnountl of - R
. rndintod electromsgnetic energy -7

o

10-73. Wnich trends: combine to form HERO dnngers? D
1 AeB 2

k., B.&

» 1. ensure peruonnol ufety .
Co2. a:tilty mater{al’ and administrative
inspections - ~
3. identify pover sgurces .for portnbler
- tools
Y, olilinnte use of guu'ds for vurning ‘
. perlonnel . . 2

N

N (34
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" Assignment-11. =~ - : -

LR Hl{ntemnce and Saféry. (conc:lnued). Appendixcs T tho ugh VI K o ) . . L " G

v Textbook pue- 310- throueh 348 . L . ' i

¢ - ' . N N . e - - - §

N n.,r ., . B 7 . 7 .' . o S ’ . e ’.', . :’ ;

S - SIS ¥ - 11=4, If after auum:lng that the victin's head o

B . 3 iy ALurnin; Objective» (con::lnued) - and- jnu -are propetly positioned, you ; y

S . Detcmine safery precautions and L are unable -to obtn:ln .air exchange when L

N ~procedures to fonow when - wotk— “ sdn:luistering moutﬁ-to-noufh re,suscitl-

ing on electrical equ:lp-ent the .’ ' . tion, what action whould you,take? - o

R causes nnd effécts-of electric ' <. 1, 'Turn h:lu face down ‘and use the hack e -

T, lbock, the hl!ltdl preunted by g .7 preuure nm-l:lft uthod el R

- eloctron:lc equ:lpnent opeut:ing : .: . L2 Tryx.to get him:to wallow water Coe et

- at ‘high: frequenciel and the . _ 3. 'Tuin him.on his ‘sidé qand strike -, 7", < P

Lo ¢ safety précautions .to follow in o several sharp “blows’ between Hs . e

NN - . handling cathode Tay tubcs and =, ' ' shouldes blades ot

., . c1¢ln:lng clcctron:lc equ:lpleut. -, b ; Place a cloth over. h:ls smouth and oo - -7

T : . wlreath througkit T

o . ———r - - 7 . s . LA
- } " @ - Information. for itens: 11—1 and 11—2. . 11-5. A v:lctj.m of electrical shock has been o

) ’ Sehman: JOl(!S is a victin‘ of e]ectric . .. .. removed from. ‘dontact with the- -eléceriz ¢ - S . R

circuit, but he is \mconsc:lous and his ;
breathing is weak and. irregular. Should o
he be given artificial resjiration -and ! ’
if so, at npprox:lntely what ﬁtequeney?

“shock and . has. no- hurt. beat. Re most probably
has' sufferdd & utdha arrest. There is com-
plctc :buuce of pulu at ‘the, wrht. Additional-

e

* . lys-the. pnp:l.lt of h:ll cyel nre very. d:llat:d. . )
’ ., ‘4 1. No. ©-
L S T Unlul c:lrcul vion is reestablishei wig:h- ’ 2 Yes; 5 times per n:lnute . . S
' . - 1n : n:lnutel, nvete bnin dumage T 3. Yel” 12 t:lnel per- nimite. - S
N . ;" could result. -, 4. Yes; 15 times per- -:lnute ) Yy
) 1. ons ' ’ . . ' . oy
2- m o ’ 3 : : 9 - [ . s i t :‘-" /{
. hrcm . - . : R
S S b. fours . .. i " Leatning Object:lve. Reeognize the . R o
(: . R ) T , procedures. and extinguishing' agents el
- 11-2, ‘Qttenptl +to reeltnbl:llh Semn JONES' to ule to fight electr:lonl fh:es. # .
c:ltcullt:lon lnould f:lrut be nttenpted -by .. L. L e
\ - K] ./ B l , . . ‘!
1. aprl:lclt:lon of cardiac massage 11-6. 'Ihe first” th:lng thatvvyou lhouid ao is to ’ -
. I nouth-to—nouth relpiution ' 1. close 111 doorl A, the -space N . .ol
' 3. -arm-1ift . 2. turn off ail bloveu fn the space Z

S ~back preuute nn—l:lft .. 3. deener;:lu:thc cqu:lpncnt 1nvolved in S

' : the fires L
; \ - ,11=3. The method of nttific:lnl relp:lution that ’ 4. :secme the vent:llnt:lon to the space . S
R is-most effoctivc for an individual of : ) gy
[EAS . . :any age who hu uoppcd bruth:ln; is ’ 11-7. You: lgnd HILLER to lpread the alirm. In , , . " .

lpreld:lng the alnrl, ‘to’ -whom should Sty

B 1. mouth-to-motth  ~ . )
so2 e 2. nn—lif: & S . MILLER: Teport the fire‘firlt. RN
.3. back-pressure arm-3ift: - " ° 1, Commanding officer, . ey, T
4, bazk- preum‘e h:lp—lfft’ - [T £P2. Senior dauge controlnn . . :
‘ : . ©3: 00D, : .. S
v S . ' T 4” xow ; . . . AL Py

ERIC

:
* ¢




i l\it"-.é. As. HILLER luvn ‘to-spread thé *lan you
quickly snb :hc nurnt porl:ablc carbon*
gioxidc fiu cxdnguiuhcr. The cx::l.n-

« gulshér is oquippcd with a oquocuaup I
. ,.tylc release. valyo,ma you: rudy 1efor; . .
. opcutionvby T
: 1. holdiu 1: ‘dredt (vul.n -cclun!.u AV
. . down) and lqu«zin&th. hnnd grip Tl ..
, - 2. holding' ¢ "1 e -
: up): -ands ;-ovin; tM valvulocking
. R NN p:l.n |
© o © .3¢ laying it vith 1:- lidc dovn on thc" :
- . - .deck.and tnoving ‘the. valve lockin;
. R -, pin »
- } &z Iaying it with 1:- -gide dovn on ‘the:-
ST . ’dcck and: _nquuzing t’l\c h.md grip
BRCEA $ O B much of the folléwing types of Fire- ..
. f:l.’hting equip-mt is but‘auimt .
electrical fires?+. - . e
: . O Fog. lpplicator - . ‘.. 3 e o7
S L 2. Foam: appliutor oo Tt ‘ '
* 3. Carbon didxide (coz) cxtinguiuhor N
" 4.. ,o!':l.n ‘hose- .. ;o
J | 11-10. You-direct the flow- of éarbon. dioxi@e
R 4 £rom:lu utinguilher tmrd thufin #
Lo f' ,at a po:l.nt. Jlocated- ! :
e 1 1. .above the tipl»oi ‘the highut f.lm
- *" .2, .at the tips of. :hd .‘.lun ; .
.4 75 3.:-4h-fhe middle’of the “flames . ]
i ’ A at the base’ ot’ the flames - . . -
EE ' bog
IR 11-11. th is thcn a hlutd to pcnonncl whnn
s e -t using. large quanticicg, of clrbon dioxide ¢
to fight a a fire in arconiincd lpu:c?’“ LT
1. €O, is poinonoul tn large: conccntn- Lo L
- tions - - o
7 2. COp displaces air (with its lif,o . s
supporting oxygen) from. thc ‘space ‘
. s S 3. C02 bccoul explouivc i/ laru ,eon= R - )
- o . centrations- - . o N B )
. R 4, COp. chaﬁgos 1nto ‘deadly: carbon : - : o A

I monoxide (CO) under high, tupon- S - - - — .

. ture conditiolu . A | R . SN S ‘. .
R <" | LEGEND. % L
i T 11—12. , 1f carbon d:l.oxidc fails, €0 control -an . . ' ’

RV . electrical fixe, -you l’hould apply- -, . HEAD AND- N%CK . 9 L <

. P “1. -a stream o.‘. vatar dluctcd at the . Z;ANTERIOR TRUNK l8 R . RS
el d 5 base.of the fire * - . é c POSTERIOR TRUNK JB . Lo
— R S a ltrun of -water difected at ;the o ' ‘ .
T Dot~ 3 upper part of -the flames 1 3 ARMS’ I“.‘ . . : I8 (9 %x2)
L e ‘3. -fresh vater fog S| 4 LEGS e 36 (18:x2) 4|
R hemicalfo L e ‘ IR
A s T 7SGENITALUX AND A
L <o ’ 6' g «'., y ’ PERINEUM Lo v J .
‘;.y ) . - v e N «/,( —_— . ',’ ﬁ..J‘, ~ n.‘ - M
. e . R Figure 11A.--Computing body surface o' :
) PO . . ?’ L e * ) ¥ ‘ . ‘
- . ) . - s . . ' s, , ,‘ ,
B ! w"i T ” . : "J - 7:r g ‘ :V * 3‘)' ‘.i
» : . PES . ¥ . ,io,' ‘ ' . .
. o ’ , . A : Tt i ’
# ) ) 5 ¥ , . N 48 . t .
Q B - . ‘ ) . ¢ . .
P .

MC ,»‘,,' o ‘@- | ’; . - ' -.
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f ~'STUDY HINT: An your :excbogk states, the

principll £lctor in.determining the seri-
£ a burn 1c-the extent of body.area .
T? ectiunte‘the amount -of skin.area in-
$¢_the “rule of - ‘nines" 111ustrutedein

« ¥

oushess.
burned.
volved,

2

A~figure 11A.>\In such. cal*ulltionc, you.often have.

to estinnte the percentagec,ofeparcial greas in-
volved. For, exanple, | victim has: bu:ns cover-
1ng ‘the-_front- o£ this. .entire leftfle; as well as
his'stomath and th -front0f his left arm-and -
hand. You uould lltintte thé totll lurfecc srea
’burned 1n the folloﬁin;*wly.k g‘ . -
. 18 w . ‘.x", . .

‘a
W e

““Front onl? of entire\left legv- 2¢- 93 e el

-t

Sto-cch, approxinetely i 1,

B

TR

,VFront oniy of left arn &> hlndc- 2 - 6 1/22v f’)

4

k4

»

. ,Approxinnte totll T 25

A
‘You chould reménber- thlt eltinatel ucde saccord-.
ing ‘to. the rule. of : nines are. only tough-appnoxi— .
-ations--youvdo no: need exact perccntagel -of’
skin -areas. burned Inrorder ‘to .give: firlaueid;for .
burns:. The Tule &f nine- 1- preoented ‘here: only

" asa generai ;uidcline»to ‘use in- e-:i-ntin; the |

ceverity of burns.

3 Infog-ntion for 1tenl 11-13 throu;ﬂ 11-27:
’ ~ “You are flrct ‘to srrive at thé.scene of
a fire. ‘You, find«the following cacunltiel.
POINDBXTER, whoce right hand and- ‘forearn’are
reddened and bliltered. ANDERSOK,,qbobe entire
left leg exbibitc cy-ptono of 1ncreaeed warmth, °
tendernecc.rlnd a reddilh appeerence. STEIN,
vhoce flce, neck, lnd both hands 1@ co-pletely
- destroyed : cnd the ungerlying tiilue is black.
’LAINE, vhoce -burn-'on :his right’ le; ‘from' the knee gs
down is’ charncterized by complete destruction .of
the cEin, with chnrring lnd cooﬁin; of the. doep-
er ticcuca.
11-13. Using the rule of nincc, CIICHlltCWthe
cpproxi-cte extent of: each caeualty.c
i+ burns., -
’ 1. POINDEXTER 62, AND!RSON 92.
- «STEIN 15X, ‘LAINE 18%

3: “POINDEXTER 12 1/2%, mnsou 15%5
STEIN. 182, .LAINE 12
3. POINDEXTER 9%, ANDERSON 24%,. . .
, STEIN.29%, LAINE<10Z -
o 4. POINDEXTER & 1/2%, ANDERSON: 1az, .
STRIN 22 1/2%, LAINE, 7z e

Uhich cadualty do you consider the -olt ’
cerioully burned? .
1. POINDZXTER . .
2. ANDERSON ' o 4
Ch. sTEN T .
v o, e

LAINE ; ’ . L

<9k “

11-15.

1

v
v

11-16. ,

IS .

.- 11~18.

11-19.,

0

From,the extent of their 1njur1es, whom ¢
- can you expect to:go- Jinto- shock? ‘ c A
‘1. POINDEXTER and“ANDERSON - S .
2. ANDERSON lnd ST"IN PO ¢ G
3. STEIN -and- LAINE T T e
4, ANDERSON and LAINE - RS T
Unlelq‘edequate medical treatment is . I
rendered, whose life 13 endangered by his N
. burnl? . . .- -
1. POINDEXTER's' x R Ce
2. ANDERSON's = . - \ St
3.. STEIN's. e ., s
umz §- ) i . w
Which casualty has’ first degree Burns?, ’ Ly
1.r POINDEXTER N N
. z. AHD!RSON ,‘ syt P ‘ . - ;315‘
3. SIEIN A R S
b aumz LoD : IS
S ¥ ]
Hhich of tbe following clcunltiec would e s,
probebly experience .the most pain? N N
;. POINDEXTER and STEIN' , _ s .
- ANDERSON and LAINE. ~ T DL
3. STEIN.and LAINE . oo
4. -ANDERSON and STEIN- . i : o
LAINE‘infornn .you that 'his burnc are not ., .. A
hpaipful. Is this absence of pain unucull’ oL
1, Yes; thic degree of burn alwuys : A
- causes severe pein . “ I
2. Noj this degree-of pain- usual‘y : .
dectroye cenlorynnerve,endinre ‘; A
3. Yes; -this degree of ‘burn nsually N
s - involves highly sensitiveé muscle ° ’
. tissue ¥ . -
4., Noj this- gegree of burn produces . ) 4
severe chock which ‘eliminates pain B
PR ¢ N N N . :.
. oy . ,
H y !
. Al .
i ¥ ' »
o t M
v o Of‘*/ 4 ‘ . 7
- “ oo 2
- P ‘{, "‘
i ’
! .' 2 A : {‘ ¥
v t X ot " ’ . N -
" 3 -’L “; ’ X "“‘ s h
k2 v 1 .
“ ; ;
¢ 3 ‘ .‘ LI N *lf,
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and prevent'.or ::cc; whodk -
2. ~r¢11¢“*pa1n. 1-ob111u the
fbuznod ‘areas, : and apgly antilcptic-

.

* A . :o the-burne . .
3., prevent shock, open - bli-tcr- and
N apply-ver tnciupg:lc duuin;- to”
. the birns
4, rewmove fonign ntcrial- from the |
bum-.oapply hot noist pacb to the
burns, ‘and’ provcnt 1n£0~tions .
: 11-21. As au emergency lcaaurc, what :rcc:-cn:
may you.give PotND!XTll, Auntnson..ud
LAINE to lcu-cn the dn-a;ing affects of
their- burﬂa?
) 1. Ims ratn; their burnod cxtrcni:ic-
. . 1n aTH salt wazcr
R 2. Hgappiu the burncd ‘areas 1n A dry
‘ .. ‘shest
“ 3. Applying.a. thin. coating of butter ..
R . - ’ to ‘the burned .areas; .
s : Z " 4. Soaking ‘the. butnnd“lroa- in ice:
o, : L vater . L ‘.l
o 11-22.¢ What is- the: principu dcn;cr -from s'rﬁm‘-
bum-? .
¢ I'n!cction ‘ j
2. !J.ood ~poisoning % ™ » !
3. l‘.oborrhqc v, ’ Lt
&.‘ Shock . :v"
¥ ,-11-23, In trnting STEIN ’for“«-hock,; what exccp-
R tion should ‘your imkc to. the’: general pro-
1 *

. ,,.;» ) )

ccdui‘c of nhock trut:unt? . p
1 chping ‘him-codl’ T
2. “1Giving. him liquidi by* iouth’

. Pl,aqing‘ him in. a -1::111; poution
19. Giving, hi- 1/1. ;nin of morphine .

f
~

\v(;

11-24:, You,can“help, to prevent infaction of:
¢ ! T snm'- burn- by - "
‘1. w ve Ting a mask and-using sterile

4
.o®

&

El{lc :

Aruitoxt provided by Eic:

te, hniquu ‘88 -uch as pouiblo g
2. wuring rubber glovu and lpplyin; o
i 'lntiuptic- to the bum
3. -applying conpuuu loakcd \d.th <.
- iodine to t;ho abum- v‘
applying’ & thick coating of bacitra-
< ein to qthc bum-éﬁ )

11

11-27.

11-28,

11-29.

pllcc by a thin: ucrilc banda;c

o \

fter you drcs. STEIN's ‘burns,; the cor= .

t prccaution you ahould take uurding

the - drcuing 1- ‘to e

1. kcep the,adrusin; vet -with. aJolution
of chhiran chloride B T

2. remove the dreuing"far’"a pcriod of
30 minutu every .two hours

3. ‘see that ‘the dreuin. is undi-turb(d
until medical lui-tlncc arrive-

4, apply a frish duuin; -avery: hour

v-‘”’

Which of the followin; trumnt- -hould
you:have given STEIN. had you expected
mdicel. luintlncewithin, ty¥o hours?

Applyin; pctrolatu- to- th; buris¢dn

"his face and tieck and :hncuing his
 arms. in icu‘vwltcr

2, Covcring the bumcd JAreas wi:h a .
stérile wrapping- and cruting ‘him: 7

., for shock.

3. Cleaning the burned ‘areas. with soap
and water: and apblying sterile- dry
gauze - duuing .

4. Leaving :hubutnod aress opan- and

fdry and truting» hi- for lhock

‘Bcfou,givving uorphine to relicve a

burned-patient's pain, you should make,
ccruin thlt ‘he. is free of

1ntcmnl 1njur1u : ix
‘z., head' 1njut1e- N
3. ‘severe bleeding . et
4. brokcn bones - o

s . -

Thc correct fint aid-procedure ugard-
1n3 forei;n material that is adhering
to-a nvculy burned ‘area is to

SR U

remove it carcfully. using sterile
. :cchniquc ’
2. -oak At loose with warm nlt witer
3 clunu the area with -oap and wlter '
lnvc it llonc ,

'S

r
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For 1:-: 11-20 throu;h 41-26. assume 11-25. As & dzes.;ng for STEIN': burns, you .
- . that the sarvices:of medicil perdornel . .apply. . : - . A
_ canpot’ be obtained within the- ncx: four - hours, 1. sterile Pgtrolg:_ gauze covered 1:\ :
K You an oo ad-iniucr thc nccuury ﬂ.nc -aid tu[n by fluff, -of gauze and arge ;
~treatmént, All 1tm nccc . for treuing ; . Y: TN

burnl T availablo for your - uu. . 2, ;1od1n and ‘seal the. burns: with I

’ ’ C ldhelivc -npc . .

N~],.1-20., Your uin tasks' in givin; urnt aid ‘to. © 3. s vet antiuptic compress covered
i ; the cnl\-lt re to. - .« . vith-a largo stcrﬁc dressing G
D T P“"ﬂt 4 fectfon-, ‘reiidve. Plill- 1 4, sterile absorbcnt cotton held in .
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i1~30. Ao !1rot nid trutnont Eor a thoml " " 11-32. tht two controls of the receiver are. e, . o
) ~vbur'n of ‘the-sye, yo'u- put into -thé eye - located on. line BG of figure 11B? - : A
. a’few drops of - 1. Break in-switch-and function switch . - o
DA ol:l.vofoil ‘or. clesn- -1nornl ofl 2. ,Audio rooponoe- control and zero ’ b
2., clean l_‘inorol oil*or diluted T adjust control > - L
. o e ¢ - 3. Audio reoponu control nnd brenk R
R ST - d:l.lutod vinonr OT wirm-salt water . gwiteh’ ¢ U
: W 4: vorl salt’water-or boric acid - 4. pro witch \nnd zero ndjuot control. " o L
" e . 11-33. Clése to the freguency. 1nd1cntor dial e L
C T on line DI of figure 118 are, the two ‘ . o
“,‘"*j Lolrnm Ohjoctivo. hco;nizo ' controls of ‘the receiver naned: ST
the’ location. of’ the’ controls on. 1 1ocal gain control and nr gain ;
_ the fromt. ponol snd thc opornt:lng T : control . e - .
procodun “for tho ropruontntin ‘ 2. dial lotk and zero-adjust control Y

-radio rocoivor, 1-390“0!! .o 3. dial lock and"RF-gain control’ L
) ) 4, zoro odjuot ‘and loul glin control . R
- > - ; 11=34. Where dre. the pm pitch, local glin, RF R
UNE;LEV/Euy . o ‘C'ABRI:ER‘L_EVEL i .gain-and function controlo located in ° ’ .
- METER". "7 METER . ' figure 1187
T . ‘4 1. 'BF pitch and local gain corntrolo on ) ]
. 1ine -CH, RF gain nnd ‘functidn controls - B
' on line BJ . . ) .

2. TFunction and RF gain. éontroll on " -
line CH, loca) gdin and 3r0 pltch )
. contfols on line EJ' - "
3. PO pitch and, tunotion*concroln on "
1ine €N, local gdin-end RF getn. ~ .
) ] controls on ‘line ) Af . e
N " 4, RF gain and Eunction controls-on T
line EJ, locll sain and 3FO pitch

'controlo -on line CIL . .

1&?"@"’"'04 -@--f: <-0Q-- TSy 11-35. To energize the filament oupply voltuoo
T —— e Cieamro v e o without oupplying plate. hupply voltages
_ e - FREQUENCY ‘., t: the ‘tubes ot the rocoivor. you set
s EARPHONE COUN ) -3 . the g L
- E“JACK es Lo TER} ‘iOLOC,YCLE L « -l function owitch to its MDC- pooition "
AL S v 2. function-switch to its STANDBY .
’ L S weekvele - e o
. o . AL : ¢ 3. break in switch to '1ts:ON position
. - - oF0 ‘ ‘ ~CHANOE . 4. BFO switch to its ON pooition .- .
Hgnro 11B.==Disgram of the trqnt papel’ of . . ! N ’ '
the 2-390A/URR’ radio ‘receiver. : . ‘ @
<
8 11:31. Which controls are located along line : F N
T AT of'figure: 1152 . o : -
*‘l. Tine ‘meter. control. line gain con-, T . ' ) N
. - trol, sntenna tri—r ‘control, break - : ‘ R ’ P
I 1z switch,. ondnudio Tesponse . . - Lo
) .. comtrol _— . . .

“ 2. Line meter control, line 'nin con- . . . R L s
*.trol,, antenna -trimmer control. AGC, . . . - : . .
and linitor control N : :

3. Line meter control, anterna: trimeer e, - .
control, function switch, limiter ® . ‘
control. and dhl lock : , . i -
, . A Liutor control, ASC, d14l 1ock, o o . .
.- J1ine gain control, and fungElon - . . : . ’
o svitch , ) oo -~
< ? = . Q . i ’ '
* L% [y . N a . ': . .

A4S

X .
[AFo e rovded o v 0

[N
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Aruitoxt provided by Eic:

-

N ¥ Inforution for items 11-36 and 11-37:
Yourln pnparin; to vu:ify tha: the

~=t¢ldin$ of the tuning dial cottupondl to the;

fuquncy uccivcd by thc l—390A/Ull >rldio.

11-36. 'to vhich’of :the- following- fu%uoncies may
you tune-the.receiver io'.order ito CIli-
brate' 487" K
1. 700" kiiz - ‘
2. 725 kHz . .
3. 750 kHsz . ’ -
lo‘. 777 iz ' oL
You uctivn:e the otablc cry-ul oscil-
lntcr that .uppliu the .calibrating
ligml to-the receiver by.
1. ' setting the function awitch to itl
CA!. ‘position
2. turning the- 3P0 Mtch to itl ON
. pocition '
uttiny the funcuon Mtch to its .
N MGC ponition . S -
4, .ssttipg the BFO switch to'its- ou
-+ . position and the BFO- pi,tch conttol
‘to; ite +2- position: .

1137,

In iteas 11338 through 11—60, ulect from
column. B the “control of the R=~390A/URR . uccivet
that causes the ‘action in colum. A.

A ACTIONS | 8 COI!'I.'I.OI.S

11-38. Adjultin; the tuned 1. Local gain.
" ¢ircuits-of the r~f :
- .portion to chaige the -’
‘selectivity of' ‘the .

:.ceiv,;. “* 3, Bandwidth .

.2, ‘Break i

-

11-39. Conttolling the level
) of the output to thc ‘4, Antenna
‘phone jlck. trim
11-40. Activutln; citcuiu o,
*  that allow the receiver
to be .used:with a . _
.transmitter. . * '
' -~ %
1i-61. ‘You adjust the level of the audio out-
put used to operate terninal’ equipment
by adjusting thé ftont panel control
. labeled e
. 1. 1line gain . ¥
2. local gain - A
y 3o RF gain .
. 4. audio response

-]

.. -
"11-42.

11-45.

11-44,

11=45.

’ligmll and flkanoduhud ligmh res-
: pectively? . 5
1. ‘Voice .and’ flk, 2.0r 3 o

ﬂdjmting ‘the anténna trismer (AT), #nd

1. =c.:;ti¢r level meter: (TR) (A‘r), line

level neter (1) L

2. ‘Carrier level nmeter (A‘r) (‘r), line
‘ ,‘»lcvcl -meter. (TR) .
3., Line level meter (TR). (A‘r), cntict §
level metex (T)-. i
Ling level meter ('l'll) (r), cu:rie: Y

-

& *

What are typical settings-of the lilitet
control 1f you are monitoring voice

2. Voice 2 or 3, isk 80r9 -,
37 Voica 8 or9, fek 2 or. 3 Toae,
lo. Voice and' L8k, 8-0r-9

Hhich‘uuu of the ucci\nt help you
in. nnking -tape rccotdinu (Tl). in.-

4n ‘tuning to the exact frequency- that
gives: the strongest ligul ()7

lcvel ntct (A )

<

. . I

:Learning Obj ective:

lico"-gnié'. '

thc uses, cfunctions -and charac- - *
teristics. of the Convettet T

Conpnutor Group AN/UIA-,UC. .

separaté modes of operations?

1. One;’ divetlity ',
2. .One; linglbc receiver

3. Two; dual receiver and diversity

‘4. Two; single uceiv.t lndfdivnuity -

The M/UﬁA—:'lT is capable of how many

What aspect of cdnvertcr apctltion is

most important to lcgicve good communi-'

cations?

1. Allowing at. least 10 minutes for the
cqugpncnt to -warm up

2. Adjust controls in rear o- cquip-
ment «

3. Proper tuning of‘th. tec.ivct feed-

ing the convertet

Study visual presentation of signal
on oscilloscope !

be

*q
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ae
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" . : - Figure IIC.-—-D:lnru ot -on:ltor o.cillo‘ - -
LN e -scope: patierns for frequency- . . ' .
) 0 ; oL shift cohvcrtcu,, , o ' - -
: ’ - ) (1 239 3 re\'iud) oL . o ) o : ’
.Y . 11-46. Which .cope pattcm -of Figuu A—Il-l :Ll- _;-51\. Which hcapg sequerice moves the cursor st ‘
v . lustrstes a’ correctly turied .oiml? ) ' up,Aonc line? o , Lo, e
- 1. 1 - S R 1. "ESC O . Lo
‘2. 2and 3 . Lo v « 7 <2, BSCi e L ’ %
. 3.,"]‘. and 4 : RN 3. BSC? . ) S .. -
: ’ lo.'b_ . ce R B 4: BSCB - . Ri
. - o 9 A - ¢
. . 11=47, The function contrul switch of the AN/ P } L
“ . m—u conurur io in'the” ) ' . .
S poution if the: input :..I.gnll ‘from: the I.urniug Objcctive. Khcognize the A
W . ‘teletype printer.ds rnovcd. ) « " Pfunction of the Digital Data Distor~ - -
‘ ' 1, SINGLE . 4 ‘ t:lon 'rn: su m/usu—329(V) . . teod
. 2 TUME. . o e : . e e .. ]
3. ‘nxvusrn e < - 6? ot oer T S » )
. 4. DUAL. . 11-52.. Hhieh -13na1 nncutor suitch selects : 5,
. - e . - the ‘signal .pattern? - )
R " 11=48, The (A. POLARITY;FUMCTION) switch of + 1. CODK LEVEL o .
L, the AN/URA-17 should be adjusted to the 2. \CTER RELEASE |
, (B. NORMAL;REVERSE) position if the - 3. nlsrontqu:m‘,mf
- ‘teletype printar s garbling. @ . 4, OUTPOT ° -
. ( 1. A.. POLARITY; l. NORMAL . ° .
o 2. A, POLARITY; B: REVERSE 11-53. The signal lamp of the -1m1 gcncrator o
. s 3, A. FUNCTION; ‘B. NORMAL - . ‘glows continuously vhomvcr the -unal T
N 4. A. YUNCTION; B. REVERSE - . is'st a8 -
“ . 1. mark levcl
e e L - 2¢ stesdy nrk N
. o 3. space lavel ' . o
: < Learning Objective: Detarmine thc ¢ ' N ».tudy space R
N functions and: controh of the e . & <
. code snd: how they -nly to hndcl 40 11-54. What" tm of maintenance can-sn operstor
“ d.u terminals. . . perfors on signal.generator equipment?
: : N 1. Preventive maintenance
. - L oL - . ‘2. lophcmnt of the 1llpl and fun-
11-49. Why was the ASCII Cody developed? 3. Replace .tubes: . ‘
1. Accomplish data. transaissions ° - 4. Each of the sbove \ ’
R 2. Provide for additional symbols .
’ 3. Purnish parity chockin; ) 11-55. Hh:lch ststement 1- TRUE regsrding opers-
b. "Each of the sbove . ’ . ‘tion’ of thae. Aulyur-olcilloscopc‘t . TG
. " - 1. The FOCUS control displays Digital <
11-50. which ASCII .control diaplnya symbol Waveforn
. lud moves the cunor -to start of o . ! 2., The Oncillolcopc is clplble of *
next J.iu, and. cammprintcr to print uuur:ln; diuortion - e
- next charscter. st dtlrt of next line? - 3. Saparate operstion of the oacillo— : .
1. W . s scope is not recommsended v ;
$2; ML . . . 4. The CRT selects synchronizing signals
.3 r Teoe - for. oocillqltop. oveep .
., -4, CR - - : A
o : - R
N M A .
Al . A ‘a
D 3 . s < ¢
. . | I
B e N - ) . ' )l
. ; . . '
LI _ R z . L o B R o s
. i - el o . e ‘ '
o : . . . 5 3
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“11-56, *Which control of the Anslyzer ’ulccu
‘band rate: fto- 37.5 to. 4800.0f :l.nteml
:m bau‘le . i
1. PMATE switch-
- “2. e IAS! switch
-INPUT. Mtch , -
rouun lw:lteh ’

.‘Luming Objcctin*. Id:.*tify the
mnin; of opcntin;,limll. .

N
.

. . - - - I N

- P SEI

In items 11-57 throu.h 11~61, uloct fro- column
3 the opcntin; sigaal -which sefves thé putpou
deséribed 1in. cc]._ A,

’ - . T Y

s A Pu ses l’.‘QE' rating signals
1-57. Recetving garbled 1. m @) )
C tnfﬁc. ’ . .
0 I A N W IR
11-58. This ie. ly ‘ ; )
second Tequast. 3. 2K (1) (2) -
11-59. Massage-not &, zEC (1) (2)
received. . ot .
11-60. Raceiving -uu;o
) clegr.
"11-61. Meseage unidenti- .
. fiod, sive amplifying =
data. . N
.11-62; Which opérating aimz. ould:most likcly -
. be used if a nessage il bo:lng puud for
comment?
1. ZM ' he
2. QEK-S 3
« 3, 2m-3
A, ZFI ¢
. w -
-
* )
) AN

- M 18

T 11-64,

11-63, " What opcut:ln; signal vould ‘be- und to
request :l.hfomtion -on a date. th\o group?
1, le-l .

?.. zir-2 A

4bou ZNB: :

. - - . o —

t

.. Lurnin. Objoct:lvo. Identify DSSCS
opcnt:lns -igmlo. ' T

. <

= ~ Car—

Hhich opcuting oiml is part of thc :
.- ucu;. format’ :l.ndicnting the ctart o! .
. " texe? o e . ’
l. m',;k‘\: ’ . 7 *

wo o

. M
¥

11-65. Hh:lch opcut:lnl signal is uud on thou
< amiqu :cquiun; co-putu' procnuing‘l
1: 200 . S
.2, ZNZ-1 .
3. ZCA--- O .
N 4. . m - .

11-66. Tho uu of ‘which opcntin; ciml must
be limitod to conditions .of ur;cncy‘l
1, zzn - . -
.2, 228 -
3. ZYH "
Y VR4 % SR .
L 4 “
<, '_. !
. Y
r . P -
3. .
- 3 >
b :u‘.' .
- N,
° -

Y

-
¢




8 / . o
» N - -3
P B . & v
. . -N‘.%\( ) 9 . o
[ .. N =
. ;. toe \A\ '”‘. el
‘ ‘ * o : , -
r’. 1 ’ T~ .'
~ f\ N “ -
R 0 : . —PREFACE . o
T ' o = - )
% ; : ) N : - N ) el
The -Co mmunication Technician O 7 & 2 is; written for. enhsted

“personriel of the Unlted States: Navy»and Naval Reserve whose duties require
‘them t0 have a knowiedge of. the. fundameruls of commumutxons The”™
.+ . primary objective of this Raie 'l‘mmng Manuai and. Nonrésident Career - -
“ ‘Course (RTM/NRCC) is-to-enhance ‘the degree of cffectivencss-and quahty of
-vcommumcltxons L ‘ )

. Thxs Rate. Trammg Mmual and Nonresident Career“Course provxdes
. sufimarization of .the arious functions-of communicatioris and- the processes ~ . _
that. support these functlans The opening. chapters provxde general =
information coricerning~the- "CTO rating, security and orgamutlon This; is Y
~ followed by-a-study-of communication theory which incliides & discussion of )
; fodulation, the: frequency spectrunf commumcatlon links, transmission
e . systems, and. wave propagat:on 'Dps coverage will' be very helpful to the a
readér: since message traffic flow as ‘dépendent upon. the: quahty of cnrcunts ‘
' ' and eqmpments promded ] ) , 3

[ .

‘ You will note a2 broqd -area of thiis mamw‘ ‘desvribes message preparation
s . ‘and forinats. Although: large. numbers of messages are_processed;:transmittéd.
.+ - and recenved via sophnstxcated«automated equipments, the key-to the system-
" is'the care w;th iwhich you prepare the message s

Y - R4 ’

' + .The concludmg chapters cover the npssxon of each NAVSECGRU .

.. . communication division and. a. number of standard practices - dealing with
e -mazntenance and safety ) . , .

%

N ’l‘he subject. matter pre.,ented in eavh c‘ apter-is supported by references |
to pubhcatnons and dlrectwes that prov:de ‘more specnﬁc mformatnon
Lo Those who work in commumcatxons know how frequertly: prooedures
- and pubhcatxons change. This Rate Training Manual and Nonresident Career
. , Course was up to daté ‘when published, and ix will, from time to time; be
. revised, Between revisions sometobsolescence is unavoidable; For this reason
. » it is sdggested that you use ofﬁcnal communication. pubhcatnons as much as
S poss:ble in-your study for advarfcement and refresher- tmnmg

. * ' Desxgned for mdmdusl study . .and-not’ formal classroom instruction, the
A - ‘RTM provides subject matter tﬁat relates dnrectly -to the occupational
S quzhf' catxons .of the Commdmcatxon Techmclan (0] ratmg The NRCC

3 - " Y FOR OFFICIAL USE ONLY

b . : oy '

A




- provxdes the usual way of - satlsfymg the requirements for completmg the
. *RTM. The set. of assignments in the NRCC mcludes learmng objectives and
~e " supporting items deslgned ‘to'lead: students through:the RTM. -

. » - 3

Thxs trauqng manual and nonresxdent career ‘course -was prepared by the
Naval -Technical Training Center, Corry Stution, Pensacola, Florida, for the -
Chief of Naval Education and Tt raining. Technical assistance was provided by
the Headquarters, -Naval  Security- Group Comimand and the Naval‘Educition

and Training Program Development Center, Pensacola .
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L THE UNITED STATES NAVY - -
. |7 . . GUARDIAN OF OUR COUNTRY.

The United States:Navy-is responsible for maintaining control of the sea
andis a ready force on watch_at home and overseas, capable of. strong
actum to preserve the peace or of instant offenswe action to win in war,

itis upon Ahe. mamtenan e-of: this control that our country s g_!qnous
. future. Jependa. the United- States Navy exists to make it so. o
4 . ’ R . .

- “ . WE sgavs W|TH HONOR

Tndmon .valor, -and.victory. are the Navy's heritage from the past. To,
these may be added dedication; d:sc:pllne, and vigilance as the-watchwords

<

of- the present and the future.

At home or on distant stations we serve with pride,.confidént in the respect ’
of our.country, our shipmates, and ouc families.

o T : Our responsibilities sober-us; ouia‘dv'grsitieé’s‘tr’bgthen us.

T <Service to Godrand;(‘:buntry is.our special privilegé. We serve with-honor.
4 q

N : T .

THE FUTURE‘QFJHE NAVY

i . The. Navy will always employ new ‘weapons, new techmques.wand ——

- tbem and in the aif. . 4

N . - [y . Q
e Now and in the future, control of the;sea gives the United States her
greatest advantage for the maintenance of. peace and for victory in war.

- Mobmty. surprise, dispersal, and offensive power are’the keynotes of* .

~the new.Navy. The roots of the Navy-lie in a strong belief in the .
future, in-continued dedtcauon to our tasks. and.in reflection.on our
heritage from:the past .

"« Never have our opportun'ities and our responsibilities been greater,
. ¢

d ¢

s : . greater power to protect and defend the United States on the sea, under T
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~ Every naval command aflcat and .lshore 15’
‘assignéd a-mission. and supporting tasks’ thdt.i may -
vary from.-combat operations to support .of the
fi ghtmg forces. In each -case the:communication
requirements of the- command-are denved from
{its mission and ‘tasks. .

In order to ensure maximum contnbunon to

) the mission of the command, the communicator

e sh ould possess .an understandmg of the
communication facilities he uses.
Commumcatxon equipment today lS becoming
increasingly more complex and, although you

- will.noi-be required. to qualify as.a spec:allst in’

-~ communication methods, pnncnples of

_‘operation, and the lumtaftonseand ‘capibilities of
. selected systems used in communicating
. between distant points.’. : ;

. certain. basic coricepts in: commumcatnons in

e whlch the. communicator should be, at a

" .minimuin, awa}re and’ eonve;sant The subject of
commumcauop theory angd.. the functioning of’.

: -specxf' ¢ types of eqtupment will e discussed
later in this manual. The information prescnted

in. this- chapter will provide a ‘basis for
understaiiding these subjects. -

IS t . ‘
B . N
5

o . TELECOMMUNICATIONS

¥ o

' “The’ derm. _telecommumc.utlon, refers__to

communication over a distance and includes any

’ transmission, emiission, or reception of signs,

, signals, writing, images, and sounds; or ,

~mtelhgcnce of any nature by visual means, oral

means, wire radio, .or other electromagnetlc

systems, Telecommunications used in the Navy

are of three types: electrical, visuzl and sound.

K 68
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Pelect;omcs, you should: be familiar with” the

radio

<

ELECTRICAL } ,

[ <

ThL means of commumcatmg electucally ire
by radio and wire. The former wuses
elcctromagnetxc waves jiot guided by a physu.dl
path between sendér-and teceiver, whereas wire
" uses. e}eetromagne tic waves carried by,
electrical’ conductors. that connect the scndlng

_and reee:vmg equipments: .~ - )

Radio is the. Navy’s most 1mportant
effective means by which the activities of = .
widespread naval forces can be contmuously
coordmared - '

e ey

Rndxotelegraph ‘
Radlotelegraph (contmuous wave or CW
teleg}aphy) is a-system for transmitting Signals

The objective | of this chapter is to preseut s " by using a wave -of radiofrequency, (r-f) energy.

The radio operator Separates the continuously
transmitted wave into-dots and-dashes, -based on
the Morse code by opemng and closmg a
,telegraphic handkey Ly
Radxo telegmphy ‘'was the first means of
communication. of military and
commniercial 1mporta1ce Although there have
been many advances in the field-of radio since
Marconi succeeded in sending his first “wireless”

message, radlotelegraph still is used as a means -

; of communication to, from, and among widely.
separated units of the Navy

The relatively slow speed of transmission
and the requirement for many experienced
operators arc -the .major .disadvantages ,of"
radiotelegraph. The mam advantage is relisbility.
The need for a thmkmg person at both sendm;_.
and receiving stations provides a degree of

_intelligibility not present in automated systems.
igibility no utomated sysge
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Radiotelephone ',

Radiotelephone is one of the most useful

‘military communication methods. Because of.its ' '

_ directness, . convenience, and ease of operation,
radxotelephone is used by shijps; aircraft, and
. shore’ statxons for ship-to-shore, shore-to-shxp,
ship- to‘shrp, a1r-to—sh1p, ship-to-air, and
air-to-ground communications, Modem .modes
of operation make it possxble to communicate
-around the world by radiotelephone. One of the
most important uses of radiotelephone s
short-range tactical communications. Its
capability of transmitting voice srgna!s endbles
the responsxble officer to talk. directly with the
officer in tactical co'nmand and wrth other

prepared for transmrssron

enough to-have 1me-of-srght charactensﬁcs, that

~ ships. Little delay results while.'a message is
and
- acknowledgements. can .be retumed- mstantly '
E Radrotelephone equxpment for ‘tactical . use.
“usually ‘is -6perated- on- efreqhencxes that are hxgh .

commumcatxons "across ocean arcas The
teletypewnter junit- is equipped with a»keyboard
similar -to a..typewriter, ‘When ‘the operator
presses a key, .a- sequence of signals is:
transmitted. At receiving stations, the 51gnals are
fed into termxnal _equipments that type thé‘
message: automatrcally.

The ‘RATT mode of transmlssxon/receptxm, :

is rapidly becoming more efﬁcrent and reliable .
for communications between shxps and
s}up-to-shore Addltronally, all ships-so eqmpped
copy fleet broadcast ‘messages, on

r‘frab.

e
ity e 4 aaiw

rad:oteletypewnters The ‘speed of cleanng

message traffic.on radloteletype circuits:depends .
on the eqmpment in use. Normal speed -of
operation is 100 words per minute, but may . e |
faster or slower. 'Ihe ‘use ‘of RATT has_ brought
abouta consrderable savmg in manpower

Fawmﬂe L

Pl

Facsrmrle (FAX) is- the process uSed to

-l

‘n
.

is, the-wavesdo not—FoHew—ttte—eurvatureroﬁthe_ transrmt photographs, charts, and-other graphxc—Q

" earth, These charactefistics limit the usual ringe

of  radictelephone: from 20 to ig miles.
* Radiotelephone procedure can be learned easrly

by _persong with' no other training in
" coramunications.
Radiotelephone also has disadvantages:

" Transmissions may be unreadable because of

static, enemy interference; -or high local noise
level caused by shouts, gunﬁre, -and bomb or
shell bursts Wave propagation charactenstrcs of _
radiotelephone frequencies sometimes are
unpredictable, and transmissions may. be heard
from great distances, Most radiotelephone
messages . are in plaxn language, and. if
information is to be kept from the enemy, users
must keep their messages short, stick to the
proper procedures, and. be careful of what they
. say T :

'I‘,qletypewﬁter‘

Teletypewriter (TTY). signals may be
transmitted by either landline (wire), cable, or
radio. The landline TTY is utilized both by the
military sérvices and by commercral
commusication companies. Radxoteletypewnter
(RA'IT), either single- or multl—channel 1s used
maxnly for high speed automatrc

information electronically. The image to be

trahsmitted is scanned by a pnotoelectnc cell,

and -electrical variations- in the- cell outpiit,

comresponding to the light and-dark aréas being

scanned -are trapsmitted to- the reccrver At thie
receiver, the sxgnal operates “a. recorder that.
reproduces. the picture. The:- FAX sxgnals may be
transmitted either by: landhn%m radxo

Facsimile transmissions suffer -distortion

‘from all of the common sources of’ mterference' .

_ experienced with, ordinary radxotelegraph and’

radloteletypewnter However certain
characteristics of facsimile transmxssxon -make 1t
less susceptible to-complete 10ss of inteiligence.

For example, a picture will be, downgraded by

any noise bursts, since facsunile recordmg isa

continuous recording of signals coming from a

" ‘receiver: However& because .the-.machine scans
material.at ‘the rate ‘of approxrmately, 100 lines

69

per inch, each line. is only 1/100th of an inch.

high. Therefore, if a noise burst interfers with
the srgnal ‘it will.distort a line only l/ IOOth of

an inch high, leaving ;the image sil], readable. ’

Under similar cxrcumstances on a cdnventional

circpit -(teletype), such d1stort10n .could cause a

portion of the page copy to be. nnreadable.
Facsimile transmission is no' intended to be

a replacement for teletypewnter and ' other

“ < N .
« 5 .
. .
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generally employed methods of trarlsxmssxon,
‘rather; it is an important. supplement torrapid
communication, providing a:méans of handlmg

by rapxd communication methods.. 5T

VISUAL : é o :
preferred ‘means for commumcaung at short
' rarige;; weather conditions permitting. In
reliability .and convenience, visual

under "certam cxrcumstances are .more secure
than radro For example, ommdxrectronal radio
- transmissions 'may be. mtercepted by many
undesired listeners;, whereas: umdrrectronal visual
signaling is- limited to thoee posltroned along the
-lme of s:ght. [

' Visual sxgnahng svstems include ﬂaghoxst
ﬂashmg hght, and semaphore

v“,

. reasonable length “during dzylxght -between shrps
that are m close company. Flaghoist is
considered one, of the best. ways to ensure
umform executron “of' maneuvers; In- sxgnalmg by
ﬂaghogst the U. S. Navy and allied navies use
. international -alphabet flags, numeral pennants

flags and- perinants; and ‘ten- numeral flags that
are not part of the mternatronql system

. particular meanings; and aimost all Hoists are
coded signals. ; s >

sxgnalmg distance in daytime. It normally is the
primary tactical maneuvering method of
transmission between. siirface units’ whenever

visibility condjtions permit. ngnals are repeated~

‘by-the addressee, thus providing a sure check.on
the ‘dccuracy of reception. Texts of messages

which may be conveyed directly’ by flaghoist are

limitsd by meanings contained in the signal
books émployed. -

R R CQMMUNICA’I‘IONS TECHNICIAN ) 3 &2
-'Flashmg Light, - ‘

.certain,types of graphic andlplctonal mtelhgencej

> ‘Visual commumcatxons are generally the -

<communications’ often are-the'equal of radio- and_

and four repeaters, plus a-set ‘of special meaning

Each .

ﬂag and pennant has-a name;: various ﬂag have  letters, numerals, and specral signs.

‘Flaghoist sxgnahng is the most rapxd and |
accurate visual method when ships ‘are within

- Flashing - hgh,t is a vrsual telegraphxc system
that utrhzes visible or 1nfrared light beams it

‘ + may, be cnrectronal or nondxrectxonal

A dxrectronal ﬂashmg hght is- pointéd and
~tmned SO as: 10, :be*visible: only by the: addressee
of the - message This " method makes use of
installed - srgnal searchlights, on which the. -
operator -opens_and -closes the- light shutter to
form dots and dashes, aiid portable lights, in
which the source of light is switched on and off
to form the: Moxse code characters

Nondxrectlonal (ommdxrectronal) lights- are
located. above the superstructure: on the
yardanm. Because the light beams are vmble in.
every -direction from the slnp, ‘this method- of
commuiucatmg ‘issuitable for- messages: destrned
for several addnessees \

In trme of war,, ﬂashrng
commumcatrons carried on. after dark-usually
u’ahze infrared -beams that are- not v1s1ble unless

. i viewed through a special receiver. As 3 general,,
. foo The Navy uses tlagaorst srgnaung nﬁi‘i{ly‘ro—mle”mfmrehs—ﬂrmostsecure—means—of Visu:
.- convey- tactical and informational messages of . communications. Directional infrared uses the .

_ standard srgnal searchhghts ﬁtted with *special

filters. For ‘omnidirectional signaling, yardarms
are. ﬁtted with infrared blinker lamps

Semaphore N E

Lo i

Semaphore 1s a communicatron medmm by
which ‘a. srgnalman with-two ‘hand flags, moyes
his ‘arms throtigh various positions to represent

s

Semaphore and flashing light .can ‘be used

. nnterchangeably for many purposes bute. .
*, semaphore is more rapid for short dxstance ' 1

transmission in- clear daylight and' may be used
to send messages to several addresses at once if
they are ‘in suitable posmons ‘Because of its

-speed; . semaphore. is._better adapted to the
sending of long messages iian are other visual i
_ methods. When radio

silence is imposed,
semaphore is the best SUbSu ute for handling
administrative trafﬁc It is more sevure than a
light ‘or radio becausé- there is less shance for

_ interception by uriauthorized. persons

64
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SOUND

Sound commumca,uon Systems include

whrstlcs sirens,_‘bells, -and acoustics. The first..
three are used - by ships .for -transmission. of
emergency warning-signals-such as air.raid alerts,.

for navigational signals; -prescribed by the. Rules
of the Road; and {in wartlme
communications between ships in convoy.

Provision is made in many search sonar
(underwater sound) equipments to -permit their
use for CW transmission. The term acoustic
communications.. however, usually pertalns toan

' underwater -sonar commumcatlon equipment

called Sca Talk. Sea Talk. (fnequently referred to

Gertrude) may .‘be used for either
'"adlote'cphone or CW :communications. The
range .of transmission’ varies with the condition
of the searand ~the ‘relative noise output of the
ship. . Under the most favorable cohditions,
.communications may take ‘place between ships
at rangcs in_the vicinity of 12, OOOyards

PYROTECHNICS

.‘transmlsswns,_and mdustnal medlcal a? offier

" scientific uses.

for "

The need: for worldW1de regulatlon and-

conservation "of this :limited resource is eaelly
recogmzed Theréfore, frequency regulations
exist on an international as well as a national
and agency level.
The International Telecommunications
Union (ITU) - functions as the principle
gulanyg body for radio communications all

~ over the world. It establishes and promulgates

the international allocation of, and regulations

for the use of, the radio frequency spectrum.

“ These regulatlons have treaty status and, upon

adoption by a country, become the law of the
land. Each nation regulates its own stations

within the broad limits set by mtematronale

agreement -

In thé. United States, the basis for U. S.
frequency management is derived from the
Communications Act, of 1934 as amended.
Under this act, the Federal Communications
Commission (FCC) is respon51ble to Congress for
regulating frequency use by U.S.
non-Goveriment, activities and the Président is

Hx3

N

Pyrotechnics for 51gnalmg -aré, for. the .most
part,
sources are colored - shell bursts (pamchute
ﬂdrcs), alrcraft parachute- ﬂares Jfoman candles,
and ﬂoat-type flares.

The meaning. of a- pyrotechmc 51gr1al depends
of the color instead. of the type of pyrotechnic

eémployed.
The authom,cd use of pyrotechmcs for
communications. is, in general, limited to

emergency signals.

_ RADIO FREQUENCY SPECTRUM

" The rapid growth in the quantity and
‘complexity of
equipments and the increased internatiorial
__requirements. for radio: frequencies have placed

“unprecedentéd demiands— -upon—the--radio. ..
frcquency spectrum. These: demands 1nclude”

such service applications as communications
(ﬁxcd mobile, broadcast, space); location and
ranging (radar, . beacons, radio-navigation);

~ identification; standard time and. frequency

of the “fireworks” variety. Common.

communication-electronics -

‘GOVernment
' delegated the authority for assignment and

‘Govemnment

< .
N

n

responsmle for regmattngﬂtse“-“bwaederalwm e B

agencies.. The President has
control of radio frequency resources used by
‘agencies to-~ the Director of
Telecommunications Management under the
:Office of Emefgency Planning.

Theé allocation, assignment, and protection
of all frequencies used by any component.of the
Navy are the respon51b1hty of
COMNAVTELCOMM Detailed execution of the
responisibility . is. vested in a
fnanagement office, orgamzatlonally within the
Naval . Telecommunications Command.

. Authority for any use of the radio frequency

spectrum must be " ‘obtained - from

COMNAVTELCOMM.
. FREQUENCY BANDS

_In_1967, the'U. S. Navy adopted the tefm
Hertz to de51gnate units “of frequency “per
second. If a frequency was formerly 10 cycles
per second it is now referred to as 10 Hertz
(Hz). Because units of xadlo-frequenues become

" so large numencally, they are counted in tcrms

71

frequency-
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“of thousands millions, -billions and trillions of
, Hertz, using appropriate ,prefixes -from the
C. metric system: kilo, mega, giga, and- tera. The
latter two, .giga and tera. as yet have limited
application in naval communications, A
Kilohertz is 1 thousand Hertz and is abbreviated
'kHz; 2 megahertz is- | mllllon Hertz, abbreviated
MHz, and so on. A frequency of 15,000 Hertz,
for example, is expressed as 15 kHz. 'When the
. number of kxlohert’z becomes too large,
‘ megahertz are substituted to- srmpllfy the figure.
Thus, 82, 000 kHz is exprcssed as'82 MHz and SO
on.
, Frequencres are divided into elght bands; as
. shown in TABLE 5-1. The propagation of radio
waves varies widely at different frequenues

explainedin Chapter 7. This provrdes a.choice of
frequencies best suited for various types of
communications as discussed in ‘the following
p'aragraphs ot :

e VLF- commugxc&rror:s L

The ‘pace of . progress and world
devel opments— pohtlcal. ; geographlcal
.technological and military—have broadened the
Navy’s ‘commitments for commumcatlons to

., dictated an -urgent

throughout the radio spectrum as will be -

e

cover the face of the carth. New sea frontierS to A

the north have opened:a four-million square: -mile
ice-covered ocean of strategic importance. The
requirement: for positive control of U.'S. Navy
~forces—operating~in naw-and expanded areas has
need for _ additional
communication capacity, range; and r"llablllty
for the Navy’s command responsibilities. This

. need has been confinmed through tleet exercises

The need; has been pgrtleularly great .in the
North Atlantic, and the newly opened Arctic
Ocean, High trequency circuits which are subject

to numerous ‘outages from- auroral and -polar.

disturbances prevented rehable communicatiois
from previously existing U. S. Naval Radio
Stations. Very low frequency (VLF)
transmissions pro&zide a highly reliable path tor.
communications in these northem latitudes, as
well as over and under all oceans and.seas of the
world. VLF traffic reached a peak in the early
twenties when it was the only means of -long
dlstance wireless communications.. After .this

_period, <many commercial VLF stations were

abandoned in favor of high frequency-(HF), due

partly to the lower cost of HF equipment. At

present,-practically all VLF transmitters are used

for fleet commuaicatiops or navigation. [n this

cannection, the U. S. Navy has been-using VLF
N %

N

Table 5-1 .—Radio Frequency Spectrum

FREQUENCY B br;scr;iprron . Asraaé:vurxd‘px
3 0GHz-300GHz extreémely high troqueney " ERF
d 3GHz~30GHz o super high freque;xcy ’ SHF
300MHz-~3GHz ultra high frequqrrcy : UHF .
0 J0MHz-300MHz® ) very high frequency VHF
0 © 3MHz-~-30MHz -high frequency HF
- "*’ - 300kHz-3MHz medium frequency " MF
| AR 3,0i;i|z..300 kHz low freguency : _ LF -
3?!!2-30“!: -very low frequency " VLF

A

3120
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for-general b;oadcas_ting—tB ships at:sea for many
decades. The erendabili;y of reception is such
that rio confirmation of the. received message is

" normally required.

Recent history has shown an increase ‘of all

radio_traffic -and this is especially 'true of VLF,

Such -an increase may be expected again, not
only for naval communications, but -for
communications to large numbers of satellites
and as a backup to short wave communications
blacked out by nuclear activity. The. strong
reliance placed; on VLF by the world’s ‘navies
for crucial. communications is good evidence of
VLF reliability ‘during hostilities. \

R Secoridary applications of the VLI range
include: the worldwide transmission -of standard

. frequency and time signals. The requirernent for
the distribution of standard frequency and-time

signals ‘with. -iic jiighest .accuracy over long
distances has -become incfeasingly. important in
many _fields of science. It is essential for the
tracking of space vehicles, wordwide clock
_syonchronization‘ and oscillator calibration,

~ intemnational compafisons of atomic frequency

|

.

national

-pioneering €12 were
physical size-and by

standards, radid_navigatiohalf aids, astronomy,
standardizing laboratories, and

communication systems. ° - ‘

. Experiments -over the last few years have

shown the benefits of VLF for- the broadcast. of

than adequate precision for the operation of
synchronous crypto devices; decoding devices
and single sideband transmissions.

-

LF COMMUNICATION

The low-frequency ‘band. occupies only a
very small part of 'thg'radiofreque‘ncy spectrum.
Nevertheless, :this small band- of frequencies has
been used for communication ‘since the advent

. of radio. Although the historical significance of
' the-low frequency band.is well known,

s sreat
extent of present usage of -this band is not
generally appreciated.
In_the history of radio communications, the
low-frequency transmitting installations of the
characterized by their large
oy their high construction and.
maintenance costs. Moicover, -then; -as-—-now.
signal reception at low,frcqixencics:was seriously

©

" transmissions -within

* 10 “operate on

A}

standard- time and- fréquency signals with more-

13

67

- possible communications

hﬁmpercdvb)&—atmospheric. noise, particularly at
low geographical latitudes. In addition the
increasing demand for radio ¢communications
soon resulted in serous congestion  of
the- development of ‘the
‘high frequency “peamed”’ systéms. About 1924,
it was found that the high:frgquencieS“offered an
attractive solution to~ many long-distance
communication- problems, and the use of the
fow frequencies became considered -as
outmoded. Nevertheless, propagation factors
peculiar to the jow-frequency -band have resulted-
in-their continued-use for radio-.communication..
In particular, the recepiion of jow frequency
waves is not: so seriously affected during periods
of ionospheric S
cqmmunicatio‘ns at the high frequenciés is
disrapted. Because of ‘this, there is a particular
interest in the application :of low frequencies. at
northern latitudes. Since the initial use of radio
for communication purposes,
advances have been -made in improving both the
efficiency and the quality of communications by
the application of communications'theory, radio
wave propagation studies, and. new techniques.
‘-'I-'he--NavAyﬁlrcquiremgnL_g_)_ provide “the’ best

- Y A P

all frequency bands, engage--in
constant research to improve its. existing
capabilities

~In - the past the Fleet Broadcast Systém
provided ships at.sea with low frequency - (LF)
commusications. via CW telegraph transmissions.
As - technology advanced, the systen was
convérted -to single channel radio i:letype
‘transmissions. ‘Today" LF communication -also
operates as a segmeit of the Fleet ‘Multichannel
Broacicast Systéem" providing eight channels of
Frequency Division Multiplex tcletype traffic on
each t;mﬁsmissibn'. : ) :

*

ME COMMUNICATION-

The medium frequency ‘band covers the-part.

of the radio. frequency spectrum. from 300 kHu
to 3 MHz, Included .in. this rangé are - the
International Distress, frequency 500 kHz (to
monitor) and approyimately 484 kHz to
respongd from éhdm“stationSs(GoaétGuard(). )

°

disturbance - 'when °

considerable -

to t_he‘wﬂma’:t—ﬁﬁiie“s"if T

and ., utilizé new systems .and °
. developments as they: beeome operationally
reliable (proven systems). ‘
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Every shxp has a. recerver and sa-transmitter -

set for these emergency frequencxes, ‘when at
sea, the receiver.is contxnuously momtored and
the transmitter is usually in the standby
position, Ashore, the receiver and transmitter

configuration is usually. afﬁhated with search

and rescue. organizations, which are. generally
located near the coast.

~ There are. occasions when ghe 500 kHz
frequency is used for cdhng another  station.

Since all Navy and Merchant ships must: monitor .,

this frequency, it is sometimes convenient (when,
‘the sender does not know what othfr,frequgncy
the receiver is monitoring) to send.a short
message stating what frequency the . receiver
should tum to_for further. commumcatxons The
only restriction. is that no-call-up transmissions-

are permitted during the periods 15-18 minutes .

and 4548 minutes past. the hour, every hour of
ds of time are commonly
referred to as silenf¥periods and are required by
law to -permit the frequency to- be clear -of -all

" but.emergency communication.

Only the upper and lower ends of the MF
band have. naval use because of the commerclal
broadcast band extending from 525 to 1605
kHz. Frequenciesin the lower poftion: ‘of the MF *
band (300 to 500 kHz) are used primaiily for
ground wave transmission for moderately long
distances over water and moderate to short
. distances over land. Transmission, in the upper
MF ‘band is generally limited. to.short haul (400
miles), reliable, point to,pomt cxrcu:ts ? )

o

HF COMMUNICATXONS

* The Navy began using hxgﬁ frequencies. for
radjo communications around World War I-when
a few communication systemsowewe operated:on.
frequencies near 3 MHz. In view of the extenuve
pesent day use of high frequencies for long
distance communlcahons, it seems curigus now °
that those Navy systems- were intended; for very

" short range communications sf a: few xmles:i The

general belief at the time was -that frequericies

above 1.5 MHz. were useless for commumcatlon
purposes. . - °

One_of the prominent features, of high
freaw-ncy Jorg-distance communication- is the
vaiizble mature -of the propagation. medium.
Successful mnsmlssxon of HF sxgnals over long

o
‘

dxstances is. dependent apon. refraction. of radio

waves by layers-of the 1onosphere, discussed’in
Chapter 7. The height and density of these
layers,. forrhed’ pnmanly Jby ultraviolet radiation-
from the sun, vary significantly with the time of

day, season -of the year, and the eleven. year .

_ cycle of- sufispot activity. Because of ‘these
varjations, -it is generally necessary to use more

than a smge frequency, sometimes up to four or
ﬁve to maintain communlcatlons on a circuit.
In- splte of the difficulties encountered’ with

‘HF propagation, the economic and. technical -

advantages of ‘using high frequencleSwhave Ted to
rapid expansion of the use of the HF band.
Ultimately, as.the number of users increased, use
of the HF spectrum -approsched saturatin..

The HF band is shared by many users; both
foreigi* “and domestrc, and only portions -
scatiered throughout the band are allocated to

the mﬂltary services, ‘In comnton with other .

agencies, Navy requlrements have grown so ds o
severely tax.the capacity of the Navy s-assigned
portion of the -HF ‘spectrum. The use of

" singlesideband équipment and. the application
of mdependent

sideband techmques have
increased the capacity, but not- eriough. to catch
up with the demand. Some precuct thatsatellue
communications (discussed. -in. .Chapter 6) will’
eventually relieve congestion-in- the HF band.and
that, for-some‘types of service, it will replace HF
for long-distance- communications. Nevertheless,
it appears that the HF spectrum will- contmue to
be in.high demand for some time.

Naval communications within the HF band
can be grouped into four general types of
servic€s: point-to-point,
ground-to—axr, and-fleet:-brodcast. Some of these-
sérvices involve ships and: aircraft which present
special problems because of their physical
chgractenstlcs and mobility. Generally,gthe less
than opumum HF performance of these:mobile
terminals is at least partially offset'by powerful
transm:,ttexs and- sénsitive recemng systqns at

‘the shore termmals - ’

: Pomt-to;Pomt Commumeenons

Q

Pomt-to—pomt.systems are those establlshed-

to communlcaie over long-distance trunks or’
links -betiveen fixed
-$ufficient real estate. is acquired at the term_mals

terminals. Generally,

ship-to-shore, °

<o L)
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" example, . a

to permit the, dse of large, high gain.antennas,
aimed at opposrte terminals of each link. This
ancreases the effective radiated power and the '
issensitivity of the receiving sy’stem and- it also
. reduces
mterference. With. the -path length and- direction .

‘susceptibility of ‘a . circuit to
fixed, accommodation of the other propagation
variables -is <-simplified and. highly reliable
communications can be achieved.

thp—to-Shore Commumcatxons

This apphcatlon of the HF.band is more

‘drfﬁcult than the pomt-to-pomt case, since one

terminab, the ship, is mobile. In this case the‘
path length and direction are variable. At the

~ ship terminal th& limited space and other

restrictions: prohibit mstalla’aon of large,
efficient HF antenrias. Because “of ‘the mobility.
of ships, shipboard-antennas are dgsigned to bé
as’ nearly ommdlrectional as possible.

- The -cqnstraints are nog asisevere.at the, shore
termmal where there issufficient space. for-more
efficient” ommdlreotronal -antennas or arrays.

-designed for area coverage. Moreover at the

shore terminal.a rotatable, high-gain antenna or
one.of the fixed point-to-point antennas may be
used under. appropriate cucumstanccs For
rhombic ‘antenna. may ‘serve
admrrably for long-haul shxp to-shore
communrcatxons when the ship rs at.a- dlstance

such that its opératmg area is wrthm the .

coverage of the antenna at that: d;stanqe .
Several frequencies are usually assigned for

. .each circuit so that thé best frequency can be
. chosen, for the. propagation .path conditions,
. between the shoré terminal and the ship’s

location. * e

Ground—to-An' Commumcatrons

1

The application of * HF radio to
communications ‘between the. ground and.
airborne :urcraft, is smrlar to the shrp-to-shore

.case except the aircraft terminal changes

positicn. much. more rapidly than. does a ship.
Transmrtter power - .and -antenna restrictions
imposed by the airframe design. limit -the

-effectiveness- of the airbome HF radio. termiinal.

All maJor circuit .mprovements .must be made
by the application of Suitable techniques at the

ground terminal. For example higher powered
transmitters, lower noise receiving:installations, |
and more efficient antennas can be use¢ on the
ground

)

Fleet'Broadcasts ‘.

. As the name implies, this type of service
involves broadcast "area coverage from shoic
based. transmitters to ships at. Sea. Messages
addressed to-a ship in a designated broadcast
area are delivered by various means to the
appropriate fleet broadcast station where they
are broadcast for pickup by the ships. To
overcome theé-progagation difficulties, the same
information is broadcast srmultaneously on
several frequencies. That is, most fleet
broadcasts are frequency-diversity ransmissions

‘providing the terminal to *choose the' best

frequency-for. the path conditions at the time.

VHF MD ABOVE

Frequencies above 30 megaﬁertz are not
nommally refracted :by :the 1onosphere nor is
ground wave range appreciable: hence, serviceis
confined to d;stances approvumately wrthm the
line of srg,ht A srgnlﬁcant excéption to thijs
general -principle is the -increased range ‘made
possible through the employment “of
tropospheric scatter techniques. Forward
propagatlon by tropospheric scatter (FPTS)
(dlscussed in more detail later -in this chapter)
has proven feasible up to several thousand
megahertz. Certain atmosphenc and. ronosphenc
conditions can. also cause normal line of srg.ht

range to be extended at times. Frequencies at

the lower end of this band are capable of
overcoming the shielding effects of hills' and
structures, to some degree but-as the frequency is
incréased the shielding effect becomes morc
pronounced. Reception is notably free’ from
atmospheric and man-made static. The VHF and
UFH bands are known as ‘line of sight”
transmission bands. That js to say, the
transmrttmg antcnna is in a direct line with the
receiving. antenna; it is not over the horizon. ThE
“line of sight™ c.haractenstrc makes the bands
ideal for utilizing the VHF for amphibious
operatrons (bedch landmg from sea craft) and.
the UHF for tactical voice transmissions

S, ’ . 4




TS

COMMUNICATIONS TECHNICIAN 03 & . '

‘SHF band

two-groups: strategic and tactical.

]

(maneuvering of ships. travelrpg together) The
is used for radar and satellite
communications whereas.-the EHF bandxns in the
experiméntal stage and not in active use by the

Na'vy.

. COMMUNICATION'LINKS

A comblex of links forms a -major
commumications system. The Naval

Communication System s broken .down into

-Strategic communications
global. in:nature and-dre- operated-6n a common

are¢’ generally

user- ‘or ‘special :purpose- basis: ‘While astrategic

systemn. mav be confined: within-a. specified.area
or limited to a specific type of ‘traffic, the
configuration. is such that inter-operation with
other strategic .systems is-possible when desired
or. required. For exampie Autovon, Autodxn
and DSSCS.

Tactical communications usually are lmuted ,
to a_specific area of operations- -and are uséd to

dmect or report-the.movement. of. specific forces.
Some tactical nets are utrlrzed only for

operational traffic; others may bé used for
-operational

and administrative. traffic. For.
instarice, the {fask force and- task group nets-and

- air control nets. -ordinarily .are employed for

operational' traffic. Ship- to-shore nets.- and

" broadcast nets-can serve both. types-of- traffic.

MODES:OF'OPERATION

Communication links have numerous modes
‘of ‘operation, In this discussion, modes of
operation can be identified as a link or path
between two or more points, capable of
providing one or .more channels for the
transmission of intelligence. The five most
promment modes of operations: plus their
standard abbreviations. are as follows: Simplex
(SX), ‘Half Duplex (HDX), Semiduplex (SDX),
Duplex (FDX), and. Broadcast (BCST)

Simplex (SX)-

A singlé channel or frequency used to
exchange information between. two or .more

76

"Duplex (FDX) S

.termmals, But not srmultaneously All may
receive eoncurrently, but only one fmay send Qta~

time,
/

vHalf‘Dl‘splex(HDX) .

A _-unidirectional “flow of infofmation
between temnnals Technical arrangements may.
permit transmission: in -either drrectmn but. not
simultangously. Thrs term ‘then, must be
.qualified to ‘show S/O (send only), R/O (receiveé
only), S/ R (send of”recerve)

Semr-duplex (SDX) *~ -

te

A technical _arrangement. wherern .one
‘terminal is simplex-configured and-the other full
duplex using two channéls or fréquencies. A
clanfymg example would be a ship with only
one . keyb bard/printer or one COMSEC
device terminated full duplex wrth
NAVCOMMSTA :

F-3

"A method of operation *

place simultaneously in both directions. The

‘térm  “full duplex” is synonymous wrth
“duplex ” ‘

9 -
Broadcast (BCST)

o

‘Broadcast is that type of operanon in- whrch
one station emits mformatrorg on one Or - mgre
channels; which. may be received by more than

one station and/or unit. There is no provrsron :

_for regeipt or reply- in a broadcast system,
“however, special arrangements. may requrre reply
at a later timec by other means. Broadcasts are
the sprimary’ means of delivering message traffic
to the fleet. Units cdpying a: broaﬂcast are not
reqmred to receipt for messages received and can
therefore maintain radio” silehce whrle still
receiving essential traff‘rc .

There are-three i9sn-which radio trafﬁcvls
sent to the ﬂee@roadcast, intercept, and
receipt. The firsty'two are “‘dd not answer”

4 .

a

in ,which
telecommunications between statrons may tak&“

methods, while the third, as its name implies,.

requires a receipt from: the ‘addressee (addee) for
each message. Broadcast and intercept methods
R 3

0
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a great ddvantage from the standpoint of
seeurity . By the intercept inethod, a shore radio
station  transmis inessages 1o another shore
station ‘which repeats them back. Shipsi mtcrcept
ﬁnd copy all traffic. LT
Bro.ldmst is prelerablc to mtcrwpt clneﬂy
bécause it is faster. 1t is. the method by whish
nearly all fleet traffic is iandled. and it utilizes
all. four systems of radio comniunications:
radiotetegraph, _radio-telephone,
tadio- tcletypewn’ter, and facsimile.
Thcn: is'some siilarity between civilian and
naval broadcasts Just as-commercial stations in
the broadcast band tmnsmlt programs o -radio

receivers in the homes .in their commumtles,'
rl\avy

comm,unlcatmn st'mons broadcast
messages “to  fleet  units. Sin their pamcular
geographlc areas. :The ferm ‘‘broadcast,” in fact,

.originated.in naval communications.

The resemblance - between Navy and
commercial  stations ceéases here; however.
Information broadcast.by-naval communications
stations ‘is contained in chronologically
numbered messages addressed to-the ships. The
messages are copied by the fleet units, which
check the serial -numbers to -ensure- that they

“have a:¢omplete file.

Fiket broadcasts follow regular schedules.

Messdges are placéd.on the schedules in order of

precedem.e If a .message of‘higher precedence is
given "to a -trapsmitter station
!owcr-prcccdence message- is being transmitted,
the latteér message ‘may be interrupted to
transmit the message ‘of hxgher prec_edenw

All ships copy. all messages- appearing o
broadcast- schedu]e whiclf théy are. guarding’

To ensure: reception-of these very-important
broadcasts, they normally are fransmitted on

geveral frequencies to allow a &hoice for best

reception, considgring the time of day -or night
.md the- atmosphenc conditions. .

SWITCHED. NETWORKS p

. As dlscussed in the previous chapter, the
Defense Communications System (DCS) _is
of all' word-wide, long-haul,
goverment-owned and leased point-to-point
cirguits, trunks, terminals, switching centers,
control faclhtles, and tnbutanes ~of, mlhtdry

¥
K .

while a

w

3

[

Llcp.mmcnts and: othcr defense activities. In
cessence the DCS combines into a smgle system
those elements that make up the Navy’s Naval
Commumcatlons System ‘the Armys
STARCOMM, and thé Air Force’s AIRCOM.

The switched networks discussed -in’ this
section, AUIOVO\I AUTOSI:.VOCOM
AUTODN and: DSSCS are part of the DCS -and.
are managed by the Defense Commumcauons
Agency (DCA). These DCS Switched Networks
sliould not be confused with the HICOM- (HJgh
Coinmand) -and NORATS (Navy Operational.
Radio anJ Telephone Switchboard) nets .
mennoned later in this section which support
only deswnated Nav, requirements.

Automatw’Vonce Networli_( f\UTOVON)
The DCS AUTOVON offers rapid, direct

interconnection of DOD and certain other
Government mstallatlons AUTOVON is
, intended to be a smgle, worldw1de,

R

w
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general-purpose. dlrect dialing system Its goal-is |
to compiete Lonnectlons between two pomts
~anywhere.in -the world in about 2 seconds.and to
t.ompletc regular connections, with® pushbutton
speed.

The AUTOVON system is compnsed of
several mstallatlons comparable in function to
commercial’ telephone exchanges. An installation
is referred to.as an. AUTOVON switch, or simply
switch.. Within individual areas are local
command.. control, and administrative voice
communication systems. The systems can be
connegted into the world wide AUTOVON
__through. mandally —operated
switchboards, or automatic dial exchanges, by
provision of direct in or out dlallng Oapablhtles

Nbnmal AUTOVON serv1ce makes lt possible
for,subscribing stations to call other stations on
a worldwide basis ‘for day-to-day nonpreemptlve
traffic, Dependlng on the type of servite
available in each locality, AUTOVON. calls.t may
be dccomplished either by direct dlallng or

‘hrough a local operator. Where users, require

priority calls to be made, they place the cail
with thejr local operator or the AUTOVON dial
service assistance, operator, More detailed
infornation on_ AUTOVON can be found in
JANAP 137

hd -
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Automatic Secure Voice Commumcanom
(—AUTOSEVOCOM) A

AUTOSEVQCOM is-a woddwnde swifched
telephone network whose puiyose-is fo provide
authorized users with. a means -for exchanging
classified information: over C O M S E C
secure circuitry or offi clally “designated as
. approved. circuitry. The system consists of both
manug and. automated networks uned- together
to form.a single system.

Interface arrangements are necessary to
.overcome differences.in thefsecunty equipment
and transmission-modes between-circuit switclies
and/or subscriber terminals of-one system-to-the

‘microwave _and_'‘tropgspheric

Interconnechon of AUTODIN sw:tchmg
centers is accompllshcd through a network -of -
high- frequency~rzd'o channels,. submarine cables,
chanuels, and a
variety of wire lines. These transmission medias.
are “available from existing DCS fransmission

Tesolrces, AUTOVON and from. commcrual

communication facilities.

Backbone of the AUTODIN. system is tlie
AUTODIN switching center -(ASC). Basic
functions of the ASC are to accept, store, and
retransmit-digital messages from. one location-to
another, automatically detect arid’ correct errors,
and adccomiplish alternate fouting. ‘Each
switching.-center has-a high degfee of rehablhty_

.othef: -There-are--two-ty.pes-.of-switches.in. the. - wresultmg,{x:omedupllcate major umts,awhlch can

AUTOSEVOCOM system:

) watches that provrde" users with an
automatlcally switched: secure voice capability.

. (2) Switches that requlre the’ assistance of an
operator . .

The interfaces service provided by switchboard
. operators is-in addition to normal- switch service
prowded for their locally- connected subscribers.
Additionally, some naval tcommumcauons
. stations are equlpped to extend
AUTOSEVOCOM service to shipboard users.

A telephone directory published. penodlcally
contains ‘subscriber. listings, general instructions
for placing calls, and: trouble-reportmg
procedures, Additionally, JANAP 138 contains
complete operatlng 1nstructlons on
AUTOSEVOCOM o .

[

A_.ptomt;c Digital Netwo'rk {AUTODIN).

The DCS AUTODIN s a. fully’ automatic
, -digital data switching system capable:of handling
any type- of. information- in. digital form. The
. system consists of hlgh-speed electronic, solid
state swrtchmg centers,tvanous types of data and _
" teletype ‘subsc riber termlnals and
interconnecting transmission media.
' AUTODIN ‘is intended
errof-ftee, and secure
cominunications around the. word to several
. thousand directly connected subscriber
terminals. Daily capacity of the system is in the

neighborhood_ of . 5. million avcrage-length
messages. ‘ . L
(-4 ‘3 ;‘)\
° ¢
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- Intelligence

be activated with a minimum of dlsrupted
.service: The current. status of an ASC can be

. checked at.any moment ‘by obtaining a- pnntout

of exacﬂy how .nafly messages, by precedence .
(requlred speed of transmission) and destmatlon
arein-the center.

Each overscas. ASC is capable of recogmzmg

.and routing 921 non-relay routing indicdtors
(routing indicators of five -or more charac,ters)

This total includes 215 collectnve routing
indicators (,encompassu;tr more than one
addressee) $nd 512 relay ‘(four letter) routing
1nd1cators

Tiie wWhole concept of AUTODIN is to

reduce. manual’ handling of messagés to a

minimum by. the use of automated equipment;
to reduce message delivery times' and «delay
anywhere in the world:to-a matter of seconds-(in
essence, real- tlme) rather than in minutes or-

‘hours. ® ,

More mformatlon on AUTODIN equipments

and message format. will be covered in later

chapters of this manual. Operatmg procedures
for AUTODIN can be found in JANAP 128. ’
Defense-Special Secunty Commummtlons
System (DSSCS) \

The Defense Special Security
Communications System (DSSCS)- was
established by the Deputy Secretary of Defense
on 4 November. 1964. The purpose of ‘the’
DSSCS was to integrate the Critical Intelligence
Communications (CRITICOMM) and_Special
Communications (SP!NTCOMM

a
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networks in to a s1n§le automated “’not to-1nterfere basis for restoration
communications. network. In effect the coordination, as nearly all NAVCOMM’S’IAS

integration . of DSSCS subscnbers into
. AUTODIN: provxdes two, separate systems within¢
AUTODIN, one system for Specxal Intélligence
- (SI) -message traffic -and the ‘other. for the

' AUTODIN comimon user. While the AUTODIN

and DSSCS trafﬁc is - intermixed . within
AUTODIN ASC and on- mter-ASC trunks strict
physncal separation of all'DSSCS and AUTODIN
input and: output terrmnal facxht:es is
maintained. - -Each ASC Patchr- and Test Facrhty
(PTF) is conﬁgured wrth a unique Yeliow Patch
bay isolated from the standard-Red Patch bay - to
insure that DSSCS access hnes/COMSEC
equrpment and other subscnber accéss
lines}€Q . equipment cannot be
;iri,te’xéonné‘ét' - '
/ the above explanatron is pnmanly
j'gh speed.- -operations, many Navy
statrons ‘continue to. operate -low speed, IOO
WPV, .circiits. However, ‘most of these stations '’
are. also connected ta.an ASC to. beneﬁt from
the autqmated external high- speed environment.
As an: example, one_ input subscnber eould. send
‘a'message at 100 WPM to-an ASC. The ASC, in

turn, could pass ﬂus trafﬁc to another ASC at ~

1300 WPM or to: dnother subscriber at 200-
WPM The -output -of a given message is ‘not
srmultaneous wrth 1ts mput. Each message must
of the ASC before forwardmg‘ of that message
can begm .

It should also bé noted, a number of circuits
terminating at Navy 31 communications.centers
- (e.g., Ship/Shore, Command/Control
‘Broadcasts, etc ,) remams active- to support
designated Navy requirements and- has not been
integrated into AUTODIN/ DSSCS

High Command. (HICOM) Network .

'I'he HICOM network provxdes a voice link
between CNO the Fleet Commanders in Chief,
“and subordinate commands ashore, afloat and

ai-bome. CNO is the master control station; the -
FLTCINCS are area network contfol stations.
All NAVCOMMSTAs are members “\

In cases where a fleet unit is suffenng
commumcatxons difficulties. with- normal
channeis, HICOM can "be .used on a

2

%

n

guard therr respective area nets.

Na@ Operauonal Radlo and Telephone
Swrtchboard (NORATS) :

s

The NORATS meets thé need for an -

interface between .Navy tactical voice systems of
the operating forces and the various fixed-
telephone services ashore, so that the tsctical
voice can be .extended tc shore—based
operational- ‘commands. NURATS provxdes ‘2
common terminal point in the Fleet Cénter of
each communication station where installed for.

¥
::’?

\ ¢

all stup-to’-shore voice: circuits and all apphcable s
. local shore telephone systems: and extensions. A )

.combined HICOM/NORATS console exrsts at

certam NAVCOMMSTAS

TRANSMISSION SYSTEMS

Transmission 4systems are classed either
“narfowband” or “wideband.” These terms:refer
to the bandwidth of a transmission system and

the number of channels-utilized in transmitting :

messages—in other words, the

) mformatxon-carrymg capacity of a- transmrssxon J
‘systen. o

Narrowband transmission systems.consist of
a group of". facilities -(or subsystems) whose
mformatxon-canymg bandwidth is 4 wvoice
channels .or fewer. Narrowband systems. mclude
high frequency radio (single ‘sideband and -
mdependent sideband)-and landlines.

" Wideband transmission -systems consist of a :

group of Jtransmission facilities 'having an

mformatlon-carrymg bandwidth.of more than 4
_voice chiannels, regardless-of transmission means.

or fréquency utilized. Bandwidth and- number of

. voice - channels used depend -on the type of
\system Links' carrying 1800 voice channels

through a single transmitter and receiver are
available, Included in- wideband systems, are .
forward propagabon troposphenc scmfter

(FPTS), microwave, and cable systems.

In the past and to a large -degree in the
present, narrowband systems -are (and have
been) the main lmk between communication .
facrhtres Although’ wxdeband systems are more

-
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desxrable than -mrowband systems, their usagé antenm is appro:umately 186,000 mxles per
i8-limited becausé of an: over<crowded: freq.zency second.

spectrum. As technical ajivances in. equipment In this section we will discuss how :

and' systems. are devised and- economml wse of  -electromagnetic waves_are produced and' the
the frequency spectrum ig:solved, increased us¢  .process-of modulation; by which the message. is.

of w'deband“systems is. expec*ed

‘I}RAI}{SMIS_SIONOF «INFORMATION' ‘
BY RADIO '

&amrier. Later in this manual we will deal with
radio wave: propagatmn and antennas.

o . , ] CAR}EB CEARACTERISTICS

To:convey ‘a2 message: between distant points
a message- carrier is required. Since the majority The r-f (radio frequency) signal used to
of the Navy’s communications is to-and from transmit intslligencé from one point to. another

feet units, the- onlrprachcal and ideal message is called the carrer. It consists -of an

.carrier for transmitting information to these electromagnetic wave having amplitude, .
tinits is through”space by electromagneuc waves, ’fmqucncy, and phase. If the voltage variations of .
commonly“ “called “‘radig -waves:” The- speed of an r-f- signal-are-graphed-in-respect-to. time, . th

. transrmssxon through  tha space medium from result is 'a waveform such as that in figure 51,

the t_ransmxtt.ng antenna o, the receiving The unmodulated carrer is a.siné wave that
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swings first .in the positive and theém in the

represents-chinges in-the amplitudé of the-wave.
This action is similar 1o that of altcmatmg
Lurrcnt in a4 wiré, where tliese swings represent
rwcrsals in“the direction.of curtent:flow.
.Pcrhaps the  simplest
und«.rst‘an‘dilig_. of the
characteristics is-«to consider a rotatmg vector

‘sinewaves are generated by electncal devices
designed-for th.l(r[)llrpOSc

« ° Assume that a vector, as shown in figure
S-2A.is lvmg in. a horizontal plane and pointing
to the right. A ‘line .divided into increments
Tepresenting time lics to the right of the vector.

' If the vector in figure 5-2A were rtotated, a
certain angle would exist between its starting

— —— ——position-and its poslt)on at-any given instant, It
‘ function not
discussed here) of the angles formed by the

the SINE (a trigonometric
vector at a scries of rc;,ular intervals is plotted
along, the time base. the resultant curve will be
in the shape of a sinewave.

' 31.91
Figure 5.2A.~A Vector and a Time base.

Looking at figure 5-2B, assume that in one,
time increment the vector rotates
counterclockwise from its rest. position at 0
degrees to the 30 degree position. This is plotted
along the time base by placing one dot- at.0.and.
other dot above the 1, directly across frofh ‘the
point of the vector to advance’ another 30"
degrees, to the 60, degrce position. The new -
position of the vector is plotted -along the‘ time
base by pldcmg a dot‘above the 2 dlrect]y across

-

Q

TeL e Chapter S—COMMUNHCATION BASICS S R
repcdts ltsclf in deﬁmtc mtcrvals of tlmc It :

hegative. dm.ttxon about the time axis and

approacli an
sinewave and its

used to generate a sinewave. In actual practice,

“original point, :as shown in figire 5-2C. A . S

seen that if the time base were extended and-a

- If 'you -study_ figure 5-2C for a moment a0
‘several lmportant charactenstlcs of smewaves P
canbeseen: . - . S

a. Ro*atmg the veétor ataconstantrate of ge e

IV \\ 30. ® B
e X . a ,
/ ! \;/‘T .
! g A ) . R
b i ]
N . 4 012345678 901R .
AN » ; ,
Tmeoeet” . C e 1_ .
. i K
31 92

Flgare 5-28 -Vector after-30 degrees rotation,

from the ‘point of the vectoi as. .before. The :
procedure is- repeated for every 30 degrees of

rotahon until the vector-has completéed: one: full- :
revolution. of 360 degiees and, returned- to its. S

continuous line drawn. through -the “successwe'*”—""““”“j
points plotted -will be in the’ shape :of one ’
repetition of .a.sinewave: ‘this smgle repetition is

known ds. one-CYCLE of* the sinewive.It:can be ~

second revolution of the vector plotted ticre

would be two- cycles of ‘the sinewave, Note that oo
the 360 degree point of one cycle- coincides with. - -~
the beginning, 6r 0O degrees pomt of* the ‘
following cycle.

travel through .one; 360" degree cycle -takes a
specific amount of t|me. equal to the e!apsed

0 0
) ,,‘{-rt‘:.::;:::'_'.;:;,;a.‘ _ . o
/ N/ ,\‘,--. ------ * 0° ® N FR RN
] \\:;’:’/m 3 ° ng ., . - 180° 30. . CE v,:::,
180° otk e -t g0 4 A .
1 M TN @
Y S AN 012345570!101112 ¢
Y et e? ‘
.\-L}.:-.V:_-.s .......... e ---... ,g’ ¢
ae o Lae - s
- .) . ; - B ,
- ’ 4
. . 3193
anure 5-2C. -Plot of Smewave afmr 360 degrees Vector
, rotaticn, - R
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v tlme between the bx.gmnme and cml ol one
,cycle of* the resultant sinewave, Thc time

required. is referred to as. the PERIOD of the

cycle. Tf the, vector makes one revolytion per

S " period of on s¢cond. If the rate-of rotation is
- increased: to: -one thousaml rwo{uuons per
' sécond,&ach. cycle of the resultant sxmwave will

" then have a period, ot one-thotsandth . of a _

second. (gne -millisecorid). -

smeque: -are g,enemtud The rumber of cycles
that. are completed -in one. s(.cond is reforred to
as the FREQUENCY of the wave. It tne vector
. . makes$ one revolution per second, the: Lompietud
* . sinewave has ua frequency of one cycle pet
: second (1- Hz). If the rate of rotation.is increased

“ cycles persecond (1 KHz). :,
. c. The magnitude of'’ the sincwave,
« _ normally some value of voltage or current, can.

: © be seen to-vary above and below thc time buse.
The value at any given poin. along the line is
called the- INSTANTANEOUS AMPLITUDE;
the maximum value above of .below the line-is
referred -to as PEAK AMFLITUDE Generally,

. . the value is considered to-be positive. above the
hine, negatnve below the dine..aind zero at the
points equating to 0, 180, and 360 dearces of

" vector rotatiop. , g

L. of-a cycle has:been completed at a given instant,
- we Sefer to its, PHASE, which is stated in
o ) degrees. ‘At time increment 1 in figure 5-2C,
'+ . there has been 30 degrees of the cycle
-completed: -therefore, the phase is 30 degmzes.

Likewise at time 2, the phase is 60 degrees, und

at time. 3-itqis 90 degrees. Each of these phuse

conditions corresponds to the angle between-the

o “starting point the vector and its lllstmganeOlls

‘ position-at the;time. murcm"nta stated.

g INTRODYCTION T0 MO'DULATION L

Sunple smcwaws cannot convey mtommuon

because they do. not vary from their normal

s state. In order o carry. iformation there must
v . be somg variation in:. frequeney, phase or

amplitude accordiftg to the ndelligence . to be.

conveyed. Even those waves that cont.un the

second, a cycle of -the sinewure- will have a.

¥ .
b. ]‘Iu faster the vector rotates the faster

.« to. one -thousand revoTunons per second, die
frequency - -of the sinewave will be one thoL(S’and’

L . d. ‘When it’s oesnrcd to indicate how much .

v

neueasary vmatlons are uscluss unlus thu b
‘be transmitted to their intended destination.
When  circumstances du.'tatu that intelligence
waves Teach a distamt point without the use of
telephone cablt,s, they must be radiated in the
form of radio waves. . . PR

As produced at their source. information
waves are geneérally of such low frequencics that
their wavelengths (wavzlength  discussed in -
chapter 7) are too long to be efticiently radiated |,
by_,prautncaj ,antenna,systems The frequencies of :
the human voice encountered on standafd :
broadcast gransmmsnons for instapes, range caly
from_about, 100 te 5;000 Hz. Thewavelength at :
-5,000 Hz would be.over 37 miles.und at 100 He
it would be 1863 miles. Obvnously 12 would not
‘be practical to construct antennas. d;slgnul 1o )
operate at such wavelemzths ' o7 ¥

The solution .to- the problem is to trdnslatc :
the information wave up mto ‘a higher part of i
the frequency spectrum- whcre \vavduwths aré R
compatible with pracucal antenna sizés. This i
frequency translation is accomplished by the
process -.of modulation. Actually the process of
varying any one of the three characterisyfos .
(amplitude, phase or frequency) I Ld”l.'d : S
modulatnon Generally modulation of u carrier IR
is .named for the wave dmrautcnstu that is "~ «:
alteﬂ,d by thu modulation process. - . . .

Kl

Amphtude Modulatxon . ’ ST
N
in d"nplltude modulatlon.othc p;akto-p;ak ) R
amplitude of the carrier is varied intuccordance ’ ‘
with ‘the intelligence to be transmitted. Fbr
example. the-voice picked up by u mu.rOphgme iy
converted into, an a-f (audlomqu;nw) o
electrical signal wlmh controls the' peak-to-pegk ‘
amplitude of .the Larner. A single sound at thé
.microphone modulates the carrier: wuh “the ‘
result shown in figure 5-3. Thclamer peaks are
no longer cor}stant in amplitude bLLdllSL they
follow the instantan¢ous changes: in the .
aniplitude of the a-f signal. When the” asf signal
-swings in the positive direction, the carricr.peaks
arg “increased accordingly. thn the a-f signal”
swinigs in the negative. direction, the carrier
peaks are decreased. Therefore. the o
mstantaneous amplltude of the a-f modulating  ~ , * -
’ |
\
|
\
|
|
\
|
|

» i

- -
]
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signill dctenmnes the peak- to-peak amplltade of -
thcmwdulatcdurne oL
3 : oy

Frequency Modulatxon and -
thse Modulatlon - o

Bmdcs its amplitude. the carrier wave ‘has,
tWo dther characteristics that can ‘be varied to
produce an mtcl!’:ggme-carrymg signal, These are
its lrcquun.v and’ its phase. “The process of
varying the frequéncy- in accordance with the
aud:olrcquencnes of voicé or music is.called
_ Frequency modulation (f-in), and the process of
varying the phase is phase, modulation. (p-m).
“These AWo types of modulation are closely
related, When fom' is used, the phasé of the .
carner wave is affected., Slmllarly when p-m is
- used. the carrer frequency i is affected.

[hc primary advantages of f-m are jmproved.
fidelity uand  increased freedom from static.
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" €quals the sum-of the: trequency -of the¢: carrief 9w/

Because of these quahtws. it ls ot conmderable o 1
use "in  commercial broadcastmg, but © its L
shortuommgs including frequency: extravagance .oy
and short rdnge on AV.ulablc frequenmes have. ..
“severely hmm:d its  naval commumcatgon

applications. The Navy has, drowtver, folind f-m m’, .

Iy z‘: 1
satisfactory .for other ,purpoecs\a ong them - o
muncrc .md saine’ r.ld.m ‘ ) . o SR
N M ‘;:‘«; \‘:_“?L
,\\S;w‘ e

Sll)EBANDS AND BANDWIDTH T R
v oy ' :

.- Whensan' - carrier is modulated by a. smgle{?

audio note. two additivnal frequencies are ¢

produced. One s the: upper frequency, which:

and thé fnquum; of the audio note. The'other
freque\my is the lower one.. which equals .the
differenige. between. the- frequencneS’ of the carrier R
»and the ‘audio hote. The one -higher than the S
carrier - frequency i~ the's UPPER™-SIDE —~ — "
FREQUENCY the one lower ’thdn ‘the carrier’ : s
fn.qucm.y is the LOWER SIDE FREQUENCY . 5
When  the modulqtmg sngnal is- made- up” of - '
complex tones, as in speech ‘or music, each: ' -
individual frequt.ncy " component of ‘the T
modulatmg signal produces its own uppu»“and &L
lower side frequencies. These side frequencies: . P
occupy a band- of frcquem:les !ymg between the ) ’
carrier fréquency, plus and' mmus the lughest o - tie e
modulating, trcquency\“ The: bands of frequencies
containing.. the side-* frequencnes are called.
SIDEBANDS The sideband: - that includes-the )
siim ' of. the «warrier” and _the . modulating o
frequencnes is'known as the UPPER SIDEBAND . TN
(USB). The band contmmng the dxfference of '
~the carrier and, the modulating. frequencxes is

known as the LOWER SIDEBAND (I_SB) The

© space @ . .carrier and its assocxated sidebands

occupy in a frcquency spectrum is, called® a o
channel. The wndth of . the channel (called e
BANDWIDTH) is cqual fo twice 'the highest R
modulating fruquency. For example, if a T
5000-kc carner is modulated by a band of . g
frequencxes ranging from 200 to 5000 cycles I
(0.2 to 5 kc), the upper sideband extends from" | N
5000.2 to. 5005 ke, and the lower sideband ., 7 3
extends fronr 4999.8 to 4995 kc. The+ - . =
bandwidth is then 4995 :to 5005, or.10 kc. The .
bandwidth is” twice wthe Jvalue of the hxghc§t T
modulatmg frequency, whlch |s S kc. ThIS |s , R
illustrated‘in f‘gurc 54,

-
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Tl ) ’ transmmed » signal. It is eliminated atter .
BRI modulation is- accomplished. and reinseried-at
N s the receiver for the demodulation process, All'r-f
f energy appearing at the transmitter output is
e e comentmted in the sideband energy or talk
SERES ; 4:993 KH:;mbaKHz 5000 KHz power.”
o o 5005 KHz After eliminating .the currier. the uppe .md
T SR k= = BANDWIDTH L “lower sidebahds remain. 1f one of the two
L T . sidebands ig. filtered out before it reaches the
SR T T - power amphf'er stage of the transmitter,
Lo ~ '7‘59 30  however,: {he sare intelligence - can’ be”
RSN . FaguuSA-Sndobands Produad by, Amphtude transmitted on the remaining sideband. All
R Moduhuon ) .power is then transmitted in one sidebard,
I . instead of being'divided between- the-carrier gid
. o : . both sidebands. as in conventional a/m. This
R Single Sideband o prouslon amounts to an increase in power for
T ‘ . ‘ o e, wanted sideband. Equally important, the
A mode of radio emRBsion that -has becomne bandwulth required _for SSB voice circuits is.
v increasingly important to the commumcator is dpprommatcly half that needed for conventional
Fo single sideband (SSB). Single sndeband is<not 4. afm..(Sce figure 3-5).
. new tenn in the history of cémmunications. it ’
” has ‘been used .extensively: by. the " shore . -
.- commiunicationi system for many years: The ‘ R
Ll 0 < 6 KHz gl
> congestion_in - the medium-and high frequency [ R
e bands and "recent developments -that have A CARRIER- i
,a‘f“ reduced: the physncal sizes of equipments have - CONVERTIONAL A4 < | I E
A glveﬁ 4 .new ;mpetus to the advantages of using ’ ' S0 ., g
o . SSB:in fleet communications. ' =
HE v Following is a ‘brief .introduction to the ‘s
B techmgue of SSB. . LOWER SIDEBAND | UPPER SIDEBAND
O + In our study -of sidebands, ‘we learned that 8 & | e 2.8 KHz <
R modulation of the carrier produces.a complex (CARRIER I
N signal ‘consisting of three mdmdual waves: the SINGLE SIDEBAND, < ’s"“ol’s‘égzg“ :
Be » original carrer, plus two identical . :sidebands, SUPPRESSED-CARRIER | - SUPPRESSED) 1 )
oy R eadl -carrying. the same intelligence, Naturally, . N & :
e ‘this- appeaxs to be an uneconomlcal means of ) L !
T transinission. By eliminating the carrier and one UPPER SIDEBAND
e “of :the sidebands, the. same inteliigence can-be " :
e S +-transmitted. at a -saving in power. and frequency ~
B ' bandmdth o, : '59.51
’ Figure 5-5.-Comp:::fon of Bandwidths of
' Suppressed Carrier ’ Conventional a-m andl SSB Voice Channels.
°
In SSB, the carrier 1tself is suppressed (or : , . \
climinated), at the transmitter, so that sideband SINGLE SIDEBAND TRANSM]SS[ON ¢
frequencies are produLed but ‘the carrier is
’ reduced to a minimum. This reduction. or Single sideband (SSB) transnussxon is the
elimination usually’ js . the- most difficult of ‘most common communications link used today.
troublesome - aspcct in ‘urderstanding. SSB.  Some of the SSB application in" naval-
suppressed carrier. In single sndeband suppressud commumcntxom 15 described in the tollowmg
" carrier, therg is no carrier present i the o - paragraphs. ) .
. . A . - ¢ . . s '
N * N 2, 84 ) E]
r Q I g ) 78 . . ’ A
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SSB Voice Circuits

commaiders, and fleet commmanders use it for

communication with
adjecent gommands.
Whenever specialvoice circuits-are necessary.

cither between shore activities or ships-and. shore

" activitics. SSB™ is selected because, it s less

susceptible to atmospheric interference than is

voice ‘order-wire circuits
NAVCOMMSTAEs. - ’

'

SSB Teletype Circuits

betweep

<

With few exceptions. SSB is used on all
existing -Jong-haul (great  distance) teletype
circuits. It is also used- on shipshore circuits. as
well as on shipshore teletype circuits. Most of
these -systemns are ‘now cov-red circuits: that is,

circuit automatically encrypts and decrypts

message traffic. These devices are ued on
) point-to-point. ship=shore. ship=ship- 4_n:d
{- breadcast circuits. “ L

POINT-TO-POINT TELETYPE
CIRCUITS.~Most .point-to-point. long haul
. circuits beiween naval communication stations
need more channels than SSB’ can provide. To
comnpensate  for the deficiency, independent
sideband (ISB) transmission -is used. It is similar
to SSB. But where SSB suppresses the carzier
and filters out a sideband. in ISB only the carrier
is suppressed. Both. sidebands are used, and are
split into two 3-kHz audio channels. as shown in,
figure 5-6. “Each audio channel may carry
different mtelhgence

The use of frequency division multiplex
cquipment, (discussed in chapter 9) permits 16
. teletype channels to be put into each of the
“ 3-kHz audio_channels. giving a possible total of

64 teletype channels on one ISB circuit. Usually,
* only one or two audio channels are available for
‘voice. and/or facsimile. depending on the needs
of participating stations. .

Theshigh command (HICOM) net uses SSB
; as 4 means of communicafion between fleet

their subordinates and’

amplitude modulation. Often. SSB is used for .

_an_clectronic cryptodevice on both ends of the

frequency) sngnals

fe—3ktr—{
kﬂx—.! L—S:Hz—-l
L 12k H—

50. 145
Fsgun 5-6. -Radlofrequency-lSB Channel and
‘Frequency Bandwidth.

SHIP-SHORE SSB TELETYPE:
CIRCUITS. —Many ships handle enough message -
traffic to justify- ship-shore teletype circuits.
Dependmg on traffic load, these circuits can be
from pne to. four teletype channels on one: SSB
circuit. If the traffic load warrants more than
one teletypé channel,
multiplex :or frequency .division multiplex
(MUX) equipment is used. This equipment
handles up to four incoming and four outgoing

_ channels. One channel normally is used as an
handling

order-wire circuit for
operator-to-operator service messages and for
making frequency . changes when necessary.
Three remaining channels are available for
handling official message traffic.

SHIP-SHIP SSB TELETJYPE‘

CIRCUITS.--Ship-toship SSB teletype circuits
are in wide use today. Their main application is
with task force or task group nets or several
ships in company. By using this type of net,
ships can send. their outgoing messages to a
guardship from which traffic can be lrelayed
ashore. This procedure saves manpower and
circuit time, prevents individual ships from
6vercrowding_sh1p-shore «circuits and conserves
the frequency spectrum. Depending on the
number and types of ships in company, the
guard can be shifted to other ships fron. time-to
fime. A major advantage of these circuits is that
electronic cryptodevnces cdn be used to send
classified messages without the need for manual
encryption. These circuits are used. for incoming
as well as outgoing traffic, and they can use
either HF (high frequency) or UHF (ultra high

usually time division.

A\

s
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MICROWAVE TRANSMISSION
**  Microwave is a lineZof-sight radio
transmission system. Line-of-sight systems are
made up’of one or more links having a.cléar path
between antennas.at the ends of.:a. link.. Usually
frequencies -iised are above 900 mHz. In- the
‘Naval Communication System, three equipments
durrently in use-are the UQ, operating between
1700 and 1850 mHz;v AN/FRC-37 system,
operating between 1700-and 2400 mHz; and
AN/FRC-84. system, operating between 7125

. and 7750.-mHz. Wideband ‘tranismission, suitable .

for 24 to 600 voice channels,-has been obtained
by propér system planning. .
Terrain _detezmines the -length -of a single
link. In actual practice, transmit .and receive
antennas can be separated by-a.slightly greater
distance than _the actual horizon-to-horizon
line-of-sight distance, due to refraction of-the
mictowave-beam by the atmosphere. Most
systems " aré composed of links of 30 miles or

less, except where-especially favorable sites can.

=~~~ p& ‘found. “Repeater-stations--may--be--used--to

connect one link o another to form long chains,
thereby. setting up long paths for many voice
- ¢hannels where needed, Chains of more.than 40
links, for example, cross the -United States
carrying voice, teletype and televisicn signals.

Microwave links are often used for carrying
signals from.a portion of a.naval communication
station to another; from and to the transmitter
and receiver sites to the main. station, for

. example. ‘ :

Microwave radio link systems have the

advantage of greater flexibility, economy of.

operation, and" almost complete independence
over weathers conditions, They have excellent
reliability (over 99 percent), extremely wide
information-carrying bandwidth, good resistance
to interference, and low power requirements.
Limitations are that they require a relatively
large portion of. the frequency spectrum, and are
effective at only-a short range. .

.Usually microwave radio is used where large

channel capacity is required, links are relatively

_ short; and where it is more difficult or costly to
' install cable. . ¢

86
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»SCATTER TRANSMISSION

" Forward Propagation lonospheric .

i

.Scatter (FPTS)

* into a single radio signal. A feedhora in a tower

'circuit.,

T ,cward propagation scatter transmission is <
a point-to-point method of HF or UHEF radio :
communications. It permits reliabie
multichannel telephone, teletype, and datu
transmission out to.a range of 400 nules.

Two types of scatter systems that have been
used are ionospieric and troposplieric. Because
of greater capacity and reliability. only the
tropospheric:system is.now-being used.

Scatter (FPIS): .
[}
Forward propagation ionospheric  scatter
(FPIS), a system using HF rangz. utilize: SSB or ,
ISB. A transmitted signal sis beamed at the o
ionosphere where it is ‘scattered "in a forwurd ‘
direction. A receiving antenna is bedmed: at the
same point in space to receive the. signul.
Because of -its limited bandwidth, relative
highpower requirements, and crowded HF -
spectrum,-this system isnot used. ‘

B T Ty S

h
.

Forward.Propagdtion Tropospheric

Numerous communication networks now in -
operation, extending for thousand of :niles.
utilize “tropo” terminals with hops ot 300 miles
or riiore. Tiiese relay hops are accomplished by
using both transmitting and receiving equipment
and antennas at each terminal. At the initial: -
transmitting point,. many separate telephone
conversations and teletype circuits are combined

beams the signal out toward the horizon, and
thus is similar to a . huge, precisely aimed
searchlight. A minute reflected portion of the
signal is- picked up by a parabolic receiving
antenna well over the” horizon. There it is
reamplified and sent on its way again, il
necessary, for.another leap over the lorizon
toward its destination at the other end of tlte

°

Tropo has many advantages over other ~
methods of long-distance communications?
Besides greater ¢conomy ift  arcas where
construction and maintenance present problems. k

~
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that affect other transmission methods.

The number of channels that can be

it is relatively” free of atmospheric interferences

transinitted over a given link depends on the

degree of dlSlOl‘thll the particular circuit can
accept. For inks that are part of long-haul
telephone systems, dx,tortnon must be held to a

Distance , No. voice channels
-'+100 miles To 252
100-200 miles To 132
200-300 miles. Ta 72
Over 300 miles 12-24
- {quality usually
limited)

LANDLINES
Almost all landlines used by the Navy are

~th another. the ‘telephone company serving
ihe area- is .notified regarding the type of circuit
.1 'kind of service desired. :
l)epc;nding on the type of installation, these
suits may either be d-c lines or audio lines.
l’dtehmg usually is accamnplished at a control
center of a Navy communication station or in
the gommumcanon control link (CCL) of a
tributary station.
DIRECT CURRENT (D-C) :
LANDLINES | s T
S )
These lines are uséd for controlling different
tvpes of equipment. such as keying a
transmitter. and for short-haul teletype circuits.
In somie instances they are used as secondarv or
backup circuits for primany microwave circuits
that link different sites of a naval
communication station. Some tributary stations

" of a NAVCOMMSTA niay have d-c landlines as

their primary teletype -circuit and al.o may have

B them for remote keying C‘OMMSTA transmitters.

'

»- 2

‘minimum. Typical troposplieric scatter link
: upacmes are.given in the accompanying list.
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AUDIOF REQUENCY LAN DLINES ’

Audiofrequency landlines (as they appear in
a-CCL) are pairs of wire used for handling tone
teletype equxpment One pair of lines is capable
of carrying up.to 16 teletype channels. Be~ause
hese lines are .éngineered to handlé a -kc

andpass at aud:ofrequenc:es, they wre
consldered to bei in the narrowband, systen. voe

LEASED LINES AND CIRCUITS ~ \

Telephone companies ‘use ‘many types of
circuits and Systems in hanﬂhng their vast
telephone and'telegraph network. Each circuit:is
engineered to meet-specifications of individuial
users. In general, these circuits and systems-can
be classified as landline types, two-wire: and -
four-wire circuits, audio systems, and carrier
systems.

Landline Types

.2 " .
‘Landline -systems that carry various circuits -

are further broken down into four types -of

and submarine cable. All four of these hnes are
_capable of,handling all circuits and systems in
" use today '

WIRE CABLE PAIRS. Use of cables$camc
about because of unsightly corngestion resulting-
from overhead wires, especially in cities,

-'Underground wire .cables are less vulnerable to

storms .and other weather conditions. During
wartim¢ they also are less. susceptible to
sabotage and enemy attack. -

Wire cables are made up of many pairs: of
wires insulated in such a way as to prevent
crosstalk between various circuits in the cable.

C UAXIAL CABLE.-Today, nearly 30
percent of all communication services flow over
a coast-tocoast coaxial cable network. This
percentage is destined to increase in the future,
along with usage of its newer companion,
microwave (discussed later) Together, they will
replace older open-wire and cable cxrcults
Coaxial cable falls into the wideband group of
communications systems

&

o R

B

¥

" teased, When it_js determined. toJmLonesplace_ _ ..lines: .open_wire, wire_cable_pairs,.coaxial: cable, . m_,;;




. conductors, \c,msulatxon betweéen -

o

3, . . =

CO\!MUNICATIO\'S "'ECH\IICIAN O &

Modemn coaxial conuuctors are constrm.!ed
chiefly of.3/8-ifich coppgr- tubmg Exactly in the
center, a No. 10 gage copper.wire is held by

_small.plastic -disk insulators-spaced-about 1 inch
apart. Both. the -outer conductmg tube and the
wire -have the same center or axis, hence- tlie
name  coaxial: In some types of® coaxnal

these two.
conductors-is made of-a solid-dielectric, material.

Coaxial conductors are made- up into-cables,
with eight or.. more coaxials arranged in.a tnght

ring. Also -contained within the cable 4 a

o

e A .

shorthauf servige, These two-wnre cxruuts are

compaable to simplex or half-duplex circuits.
The voice frequency group also includes the
four-wire. cable circyits in which a sep,,lratc pdll’
of cable conductors is used. for transission in
eagh directjon. Thege four-wire circuits can be
coripared to the Navy’s full duplex -cifcuits.,
‘Except where coaxial cable i$ ysed. carrier
Jrcults employ ‘the sani¢ (or similar) kmds of
wire . facilities for transmission as do voice
frequency urcults Both

circuits must have °

>

.

ampllf iers.or repeaters at n.;,ular mtervals along’
number of paper or polyethy]eng-msulatedx\wurcs N stht... ling, ¥ .
used for conirol, -maintenance, afd-< m’i"' , —_—
short-distance -communications. Air. or nitrogen Tt i's impos:ible to prake an unqyaliﬁed' .
gas is introduced -under pressure into coaxial stati,ment _concerning particular situations. in - |
cable in spaces between tubes ‘and wires. The air _ whlch .deh‘type of urculg may be best apphed
or gas keeps -out moisture .apnd also .aids in g’. m-_m,m.u,ce,* An .general, however. two'wire, -
detecting any ‘damage that may oeeur to the rumﬂt'p e.ommonly are used_for relatively short . .

AR N

i

cable. ‘ ) . drstam.es—not more than a few hundnd miles © "
. . ’ PG Oli!?awu'e -cable eircuits:are tor somewhat lqwc.r S
SUBMARINE CABLE —Because _submatine distantes. Landlifie cartier or-microwave circuits ,
cable now reaches almost every continent, it is _ ordinarily are utilized” ‘for longest distances, .
) possible to contact 'early. every part of the- altheugh fhexr use is_ mot. lmuted ;to smh : .~
—— world-without-using-radio-as -a:lirik: -Until- 1956 - apphcatlon . L e - -
. "~ ‘existing telegraph cables could not: carry"voice * . o)
' circuits, Since 1956 several cables have been laid AUD{O SYSTI:MS Audlo systems used by .
that.can carry-up to 128 voice channels.. —+o_ telephoné companies can be compared to- audie o,
. The first telephone cable had extemal armot.. - lines, termmatmg in a CCL. Each .pair oflines P
fOl‘ strength and protection, ard its ﬂexxble xcarrle‘s a télcpkone conversation at the Y

one-way amplifiers or repeatérs were spdced "frequency of the partlcnpants ‘L,.c
about. 40 miles:apart. Power for these repeaters: _ audiofrequgncy. By using terminal equipment,’
. was ‘fed from -terminals, Improvements in thi{.. twelve L0O:wpin telety pe circuits can be put on.
- system increased its .capacity trom 36 to 48“;ﬁ*one VO «;e Foraudio channel. .
circuits.” - -»ff‘ AN, ,t,arfy de\?‘elopment «called .a phantom w

‘A newer -type- of cable and 1mproved wcu:emt ‘was used on Ggen-wm: fines. It cnabled =~~~

A )
o

amplifiers brought circuit capacxty up to 128.
circuits. New cable, constructed in a manner
that makes it stronger, employs two-way
amplifiers spaccd about 20.miles dpart. .

- use of three cn:cults on’one pair of lines. A key *
to prbper cperation ot a phantom group is the

, prec:snonp wntil which line wires and cails are

balanced. Any unbalance permits.currents 2

_The various kinds of line facilities and . _side CI§CUItS to-legk into the phantom (afd vice

apparatus described so far are,.in practice,

versa)'JI'hesc unwanted currents maké urcunts‘

applied to .developing several.distinct types of,~ .nmsy “In"severe =ases. they actually callow a

long-distance circuits. Such circuits may. be
broadly classxged as between those operagng at
"voice frequencies and circuits that operate at
higher (arrier or radio) frf:que.nues In the

. former group are ordmary two-wire circuits,

_ which employ a single pair of open-wire cable
« conductors as their transmlttmg medium, oras
is the general practice with. most locdl and

L}

convgrsation -on one (.m.j:lt to be heard on

other’s" ThlS phmommon is called crosstdlk

z&l

»’&

by telephone companies are carrier - (requeticies
fhat. age modulated By information to be

e

t’ran;n‘ntted Various ‘modulation means used,

- o

R n,
Ny

;fhdt you are already t‘amlhar with include. -

‘CARRIER S¢S [EMS. -C"lméssyetemé“used -

3

A
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_amplitude moduldtion (a-m) -and frequency
. -modulation’(f-m).
. When, carrier systems were first used, eost of
equupment and installations was high. "For
. econoiny of use, therefore, it had to be used-on
long circuits, where equlpment costs were less
than-the pnice of additiondl wir€s on:the line.
' As new techniques wefc developed and
better equxpment was builf, the number of

Ry

- x K .
~
L

E‘ - o

S ke AT e o e

cgaf  §

N

carrier sy stems’
progressxvcly ‘used for shorter distances.

Many’ types of cafrier systems are in usé

today The time division multxplex process and
frequency division multiplex equipment used on
these carrier systems are sifnilar to'systems used
by the Navy. Chapter 9 of this manual descnbes
the complete process of ‘time divisioni and
frequency-divisien multiplex.
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. SATELLITE COMMUNICATIONS

. Experience with:satellite communications
hds.demonstrated that such systems can satisfy
many -military requirements for reliable,

. sufvivable, secure and cost effective |
‘telecommunications. It is .dlmost obvious that
satellites are the ideal, \if not often ‘thesonly
solution to -problems ol communicating with
highly mobile farces deployed worldwide. And’
we must' not forget that satellites, if. propetly
/used, provide tlle ‘sorely ‘needed. geographically -
independent alternate to large, fixed ground :
installations. ) C

For ‘the past fifty: years, the Navy ‘has ..

o

primarily -used high-frequency-(HF) transmissiorf. -

a§ the principal -method of sending messages. In
the 1970’s; an era when the HF spectrum is
- overcrowded, when “free” ‘frequencies.are at a
premium, and-when HF jamming techniques are
highl-' sophisticated, the  need’ for new and
advanced lorg-range transmission. methodg
becomes readily apparént. -
-Cognmunications. via- satellite is a natural
outgrowth of modem technology and the
continuing demand for greater cdpacity. and.
higlfer quality communications. Relatively __
" recent technical developments have, made
satellife.communications possible. .
* Although the communicatiofis facilities of
the varfous military departments ‘have generally
been able to support -their requirements in the
past, predictable requirements indicate that
large-scale improvements will have to-be made to
satis{y future needs of ‘the ‘Pepartment of -
Defense. The usage rate of both commercial and
militaty systems: has .increased by at leasf ten
percent -per-yeur over the past.fifteén yeurs, and .
there appears to be general agreement. th at this
trend will continue at an accelerated rate.
Centralized control.of military.operations, with

L]
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is the. most promising means.

dn all-digital communications system:

%

_its. accompanying reliability and seecurity
requircments, l1as ‘g)erierat_ed demands for

communications with- greater capacity and¥for
lopg-hzul communications to previously *

_inaccessible. ar¢as: Some of -these requirements
can be met only by sophisticated modulation

techniques and wideband, long-distance’
-# e ! + - YRS . . . -
transmissions-for which satellite communication

£

DEFENSE COMMUNICATION: .

\ SATELLITE PROGRAM (DCSP)-" -

Thé Defensé.Co m:municat.ion Satellite

Program (DCSP) was initiated by the Secretary

of Defense in 1962 as an outgrowth of the

Advent Program.- Phase ‘1 of* the .program was
.given the title, “Initial Defense Communication

Satellite Program” (IDCSP). ‘The first satellite
faunch. occurred in-"June 1966” whei seven
IDCSP and a gravity gradient ‘expetimental
satellite were injécted into random, near
synchronous orbits by a single Titan i c

‘booster..A total of 26 IDCSP Satellites have-been
placed into-orbit. The final launch consisting of

eight IDCSP satellites, occurred -in June 1968.

. ®As of Decembey 1972, fourteen IDCSP sutellités '

were still-operational, a

DEFENSE SATELLITE . |
COMMUNICATION SYSTEM

&l

(DSQS) PHASEIl - )

The Pliase I1 Defense Satellite

‘Communication System (DSCSPHASE 1) will,
ovér a period of time, evolye from -an initial, |

basically all-analog commiunications system to
The

performance capability provided by the Phase II

o \

G,

(4
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B T

e %,
DSCS will ‘vary as a functnon of cqunpnfent'

availability; that is, an extensive digital traffic
capability wxll not be avaxlable suntil digital
mddems. and baseband-equipments are available.

Howeyer, the overall performance of the Phase
11 'DSCS will be greatly enhanced -over the
capability provided in. the IDCSP (or- PHASE I

‘DSCS) through the use of -the new PHASE II
,satelhtes These satelhtcs provide a grcatly
increased. effective radlatcd power (ERP) and

'RF bandwidths, togethcr thh—a thhly ﬂcxxbic‘
satellite - conﬁguratnon -using.both .earth-coverage .

and narfow  beam antennasito provxdea wide
tange of communication services and
capabilities. In addition, these PHASE II
safellites are deployed if synchronous .orbits

which eliminates the problems that currently -

exist with the dnftmg nonsync}n'onous PHASE I
sateilxtcs T ,

L “BASIC SATELLITE
’ COMMUNICATION SYS’I'EM

L}
<

A satc]hte ‘communication system i la one that

uses.earth .orhiting vehicles or satellites.to relay

" radio. transmissions between earth ‘termindls,
" Thére are twd types of .communication
satellites: active and passive. A passive satellite
merely reflects radiq signals back to carth. An

, .active_ satellite, on the. other hand acts -.as- 2 -

repeatcr, it amplnﬁcs signals rccenvcd and thcn'

re-transmits them.- back 1o earth., This, increases
the signal strength at ‘the receiving terminal
compared to that available from a passnve
satéllite. - Y

A typncal operatjonal link mvolves an actnvc‘

satellite and two -earth tétminals.' One station
. transmits to the satellite on a frequency called
the up-link frequcncy, the satellite amplifies the
ﬂgnal,_translates it to the down-link frequency,
and. then transmits it ‘back to earth where the
signal is- picked up by ‘the receiving.terminal.
This basic concept is illustrated by figure-6-1.

. @ o . ’ ¥

DESCRIPTION OF COMMUNICATION

R

-

dcgrec upon the parametcrs of the satelhtes
.orbit. In general terms an Ol’bl( is either elliptical
or circular and its inclination is classified as
inclined, polar or equatorial. A specnal typé -of

orbit is a synchronous orbit, one¢ .in *which the*

period.-of the orbit is the same as that ofthe
earth. An orbit which is not. synchronous is

. called asynchronous, Wwith a further

subldcntxf' cation of a néir synchronous type in
which thc pperiod of orbit approaches that-of the
earth. Orbits are discyssed it more detail Iater in
the succcedmg paragraphs.

The essential 'blasw system conponents of an
operational communication satellite system are_
(1). an.orbiting vehicle with a communication’
receiver-and trausmitter mstallcd and (2) two
earth terminals cqmpped to transmit signals 0

-.and:receive. ngnals from the satellite. The design

of. the overall'system detcrmmes thc c0mplex1ty
of the various-components and tiie manner in

| “which' the system. operates. With the present

opcratlonal ‘military communication. satellite
system only two earth terminals can use 2
satellite at -one time, and this has led to the

establishment of satellite scheduling or control'

acxlntncs e .

onhrr‘ DESCRIPTIONS e

As stated previously, orbits generaily aré

dcbc:nbed according to the. physical shape of the

orbit.and thé angle of: inclination-of the plane of

the: orbxt .

a. Phyncal Shape All satellites orbnt the
carth in elhptical orbits“that are-determined.by
the tnitial Jaunch- ‘parameters and the later
edcployment techmqucs used. (A circle is-a
special case of an ellipse) The path of any
satclhtc has the earth located at one of 1ts foci as
shown i in figure: 6—2

_»Pengee and apogee are two of the - three
parameters customarily -used. to-describe orbntal

«data of-a sitellite. Pcngee is dcﬁncd asthe point ®

SATELLITE SYSTEM ““in the ogbit of a-satellite that js nearest to-the
’ ' center of the earth.’ Apogeée is defined as the,
The basic design of a satellxte ° point in the otbit of a satellite at the greatest
communication system, dcpcnds to a great -distance from the ccn}crof the earth., .
. R . 9“ 