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Chapter 13-COMMUNICA TION C ENTER ADMINISTRATION 

lists all publications in use in a particular space.  
At the change of watch, the supervisor and his 
relief sight every publication, and the relief 
signs the log. By doing so, he says, in effect, 
that the publications are actually present and 
that he holds himself responsible for them. Al­
ways sight every publication for which you sign. 
If you fail to do so, you leave yourself open to 
king- size troubles. 

SOME QUESTIONS FOR SUPERVISORS 

Following is a list of questions worth asking 
yourself every time you stand your watch. 

1. Does handling of traffic meet Navy re­
quirements for reliability, security, and speed? 

2. Are regulations for handling and stow­
ing classified matter observed in the spaces for 
which you are responsible? 

3 .  Are all logs and files kept properly? 
4. Does all wastepaper go into the burn bag? 
5. Are unauthorized personnel kept out of 

the communication spaces? 
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6. Are encrypted call signs broken rap­
idly and accurately? 

7. Do all operators in your watch section 
understand communication procedures and au­
thentication? 

8. Can all your operators tune every trans­
mitter aboard? Can all use a frequency meter? 

9. Are frequency meters calibrated weekly 
against radio station WWV? 

10. Is all your equipment operative? If not, 
is something being done to put it in working 
order? 

1 1 . Are safety precautions and warning 
posters displayed? 

12. In a sudden electrical accident, would 
every man on your watch know what to do? 

13. Do you know what condition of radio 
silence exists, and under what circumstances 
and by whose authority it may be broken? 

14. Do you know what channels and fre­
quencies are in use for every purpose? What 
standby frequencies are available? 
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MA I N TENANCE 

Equipment maintenance is a broad field of 
endeavor. Maintenance includes both measures 
to reduce or eliminate failures and prolong the 
useful life of the equipment (preventive main­
tenance) and measures taken to correct damage 
incurred through long use, accident, or other 
causes (repair, also called corrective main­
teaance). 

The subdivisions of electronics maintenance 
are defined as follows: 

Operational maintenance consists normally 
of inspection, cleaning, servicing, preserva­
tion, lubrication, and adjustment, as required, 
and may also consist of minor parts replace­
ment not requiring high technical skill or 
internal equipment alignment. Operational 
maintenance on communication-electronic 
equipment is the responsibility of the operator. 

Technical maintenance usually is limited to 
maintenance consisting of replacement of un­
serviceable parts, subassemblies, or assem­
blies and the alignment, testing, and internal 
adjustment of e quipment. Technical mainte­
nance customarily is done by personnel specif­
ically trained for the equipment. 

Tender/yard maintenance is maintenance 
that requires a major overhaul or complete 
rebuilding of parts and assemblies .  Main­
tenance beyond the capacity of ship or station 
forces is performed by tenders or by naval 
or private shipyards and industrial managers or 
by contractors responsible to the maintenance 
yard. 

The trend in recent years is toward in­
creased maintenance responsibilities for oper­
ators. Although the line is not always clearly 
drawn between operational .and technical main­
tenance, and there may be certain exceptions, 
it is the intent of the Bureau of Ships that 
operational maintenance be done by the oper­
ational ratings and technical maintenance by 
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the technical ratings. The duties of the two 
ratings are summarized as follows: 

1. Operational ratings-operational use , 
manipulation, and operational maintenance of 
electronic e quipment associated with the tech­
nical specialties of the rating, and such por­
tions of preventive maintenance as do not re­
quire realignment after accomplishment. 

2. Technical ratings- manipulation, tech­
nical and tender/yard maintenance, repair of 
electronic equipment, and preventive main­
tenance that requires realignment after accom­
plishment. 

PLANNED MAINTENANCE 

To overcome weaknesses in local mainte­
nance programs, the Bureau of Ships instituted 
the POMSEE program. The expression POMSEE 
stands for Performance, Operation, and Main­
tenance Standards for Eiectronic E quipment. 
The POMSEE consists of two publications. They 
are the Performance Standards Sheet and the 
Maintenance Standards Books. 

The POMSEE program is presently being 
revised and incorporated into the Planned Main­
tenance System, which comprises maintenance 
of all types of equipment (hull, machinery, and 
the like).  Main features of the present POMSEE 
program will be carried into the new program. 
Instead of employing Maintenance Standards 
Books, however, the System utilizes Maintenance 
Requirement Cards (MRCs) for the detailed 
guidance of personnel performing a specific 
preventive maintenance task on a particular 
item. of equipment. Accompanying the MRC s 
are forms for scheduling the preventive main­
tenance and for recording the results. De­
criptions of the MRC s and the various sched­
uling forms are contained in OpNav Instruction 
4700. 18. 
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EQUIPMENT TECHNICAL MANUAL 

Two copies of the equipment technical manual 
are supplied with each new equipment. The 
technical manual contains the usual front matter 
(table of contents, for example), an index, and 
6 sections entitled as follows: (1) General in­
formation, (2) Installation, (3) Operation, (4) 
Troubleshooting, (5) Maintenance, and (6) Parts 
list. 

Section 3-0peration-is the section of most 
concern to you. It contains a description of the 
equipment's controls, tuning adjustments, and 
operating procedures. Always study this sec­
tion before attempting to tune or operate any 
equipment With which you are unfamiliar. It also 
is a good idea to read section 1, which contains 
a general description of the equipment and its 
capabilities. 

ELECTRONIC EQUIPMENT OPERATIONAL 
TIME LOGS 

Another important source of equipment per­
formance data is the Electronic Equipment 
Operational Time Log, NavShips 4855 (5-6 1), 
shown in figure 14- 1.  This log, maintained by 
the equipment operator, is a record of the pe­
riods of time an equipment actually is energized 
during a given month. At the end of each month, 
a copy of the log is forwarded to BuShips. There, 
it is used for evaluating equipment reliability 
and failure/ replacement reports, and for other 
maintenance programing. It also keeps BuShips 
informed of the number of equipments actually 
in use. 

Detailed instructions for completing and for­
warding the Electronic Equipment Operational 
Time Logs are printed on the front and rear 
covers of each pad of forms. You can contri­
bute toward better and more reliable equipment 
by carefully following these instructions. 

Logs are required only for selected equip­
menta, and these are listed periodically in the 
Electronics Information Bulletin. 

MAINTAINING Affi FILTERS 

The cleaning of air filters is exceedingly im­
portant for the proper operation of electronic 
equipment. The lack of proper servicing (clean­
ing or replacing) of air filters causes an enor­
mous amoWlt of trouble. For some reason 
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(perhaps their importance is not fully recog­
nized}, air filters often are neglected or dis­
regarded Wltil excessive heating causes a break­
down of the e quipment. 

Forced air cooling, which circulates a large 
volume of air throughout the equipment cabinets, 
to maintain constant temperature, is used in 
modern transmitters, receivers, and con­
verters, and in many types of on-line crypto­
graphic units. The air is filtered to keep dust 
and other foreign particles out of the equipment. 
If the filters are efficient, they remove most of 
this foreign material from the air that passes 
through them. Eventually, accumulated dust and 
dirt clogs the filter and prevents the air from 
moving through. The result is that the equipment 
gets too hot and may be ruined. 

An analysis of the failures of parts in elec­
tronic equipment indicates that the majority of 
failures can be traced to excessive heat caused 
by dirty air filters. On the basis of this alone, 
it would appear that the maintenance man can 
reduce his workload substantially by ensuring 
that air filters are serviced properly. 

TROUBLESHOOTING 

Any troubleshooting job you are required to 
do should be performed in the following order: 

1. Analyze the trouble. 
2. Detect and isolate the fault. 
3. Correct the fault and test your work. 
In troubleshooting, as in most other matters, 

there is no substitute for commonsense. A 
mistake made by most beginners is to remove 
Wlits from the equipment unnecessarily. The 
first thing to do is to determine if the equipment 
in question is actually faulty. Very often a pre­
liminary check of the system discloses a faulty 
remote control box, frayed or broken wiring, 
and, in some instances, improper operating 
procedure-especially with new equipment. Oc­
casionally, you will find an absence of power to 
the unit to be the cause of the trouble. 

If there is an absence of power, you can 
assume temporarily that the set may be all 
right, and start checking the power source. The 
first and most important step is to check the 
condition of fuses and circuit breakers.  Their 
condition determines your next move. If a cir­
cuit breaker is tripped or a fuse blown, power 
should be turned off immediately, because this 
indicates a circuit . malfunction, .and power 
should not be reapplied until the malfunction is 
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ELECTRONIC EQUIPMENT OPERATIONAL T I ME LOG ­
NAVSHIPS 4855 

SUBMIT MONTHLY FOR EACH APPLICABLE EQUIPMENl' WHETHER IN USE OR NOT IN USE 

I.  MONTH YEAR 2 .  DESIGNATION OF S H I P  OR STATI O N  

' (, ?  US NA VCO MMSTA . J A .D4� ALA S.tA l 
3. ,EQU IPMENT MODEL TYPE DESI GNATION 4. EQUIP. SERIAL NO. 

ANjUGC-1 fa f  
C O M P LETE TH I S  SECT ION I F  EQUIPMENT HAS T I M E  METER(S) 

5. F ILAMENT OR ELAPSED !G- LEAVE 
7. HIGH VOLTAGE (PLATE) II. LEAVE 

9. NO. O F  
R E AD 

TIME METER READINGS TIME M E TER READI NGS OPERATIONAL 
D A TA 

Is I DAY OF MOU>Sf DAY OFM( 
BLANK 

1st DAY OF MO.WT DAYCFMC 
BLANK fAIUJRES THIS M0 

O N  I I COVER 

COMPLETE THIS SECTION I F  EQUIPMENT DOES NOT HAVE TIME METER($) 

IQ DAY I.  STANDBY 12. jl3. FULLY ENERG IZED 14. 1 5. CHECK (v') 
OF LEAVE LEAVE IF OPR. FAIL. 

MONTH TIME ON TIME OFF BLANK T I M E  ON TIME OFF BLANK OCC U R R E D  

I "'; � 15¢¢ 
5 IS¢¢ v 

.s 19¢¢ 
18 14 Z 7  

--

DO NOT WRITE BELOW THIS LINE CONTINUE ON REVERSE SIDE I F  NECESSARY 

Figure 14 -1 .  -Electronic Equipment Operational Time Log, NavShips 485 5 .  
1 5 . 3 

corrected. If a short, ground, or overload con­
dition is not indicated, continue to take power 
readings at the circuit checkpoints. The most 
common faults that interrupt power through a 
circuit are broken wiring, loose terminal or 
plug connectionst faulty relays, and faulty 
switches. B.e alert for these conditions when 
checking the succes1ive points along a circuit. 

Assure yourself that the equipment in 
question actually is faulty before beginning any 
wholesale removal of components. 
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VISUAL INSPECTION 

The visible condition of a unit is usually the 
first detail to check in any process of trouble­
shooting. If certain parts obviously are not in 
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proper condition, correct these faults before 
going any further in your tests. Such conditions 
include parts burned, loose from mounting, dis­
connected, dented, or any other obviously im­
proper condition. 

Crude as it may seem, your nose can be a 
good pinpointing device for certain troubles. A 
p art that overheats usually gives off an odor 
that is readily detectable, and sometimes can 
be located by the combined use of eyes and nose 
only. Of course, location of a burned part does 
not necessarily reveal the cause of the trouble. 
In determining the cause of the trouble, it usu­
ally is necessary to refer to the equipment 
technical manuals. These manuals will be your 
constant reference when performing mainte­
nance -on electronic equipment. 

The technical manual for a particular piece 
of equipment contains a detailed explanation of 
the theory of operation of each circuit in the 
unit. Also it has innumerable block diagrams, 
wiring diagrams, and schematic drawings of 
each circuit. It gives the location of test points 
and the readings that should be found on them, 
and it shows what voltage, resistance, and 
(sometimes) what waveshapes appear on each 
pin of every vacuum tube. The technical manual 
also contains dire ctions for troubleshooting. 

CLEANING ELECTRONIC EQUIPMENT 

All electronic equipment should be cleaned, 
not just for appearance, but to assure goodper­
formance. Be sure to secure the power to the 
equipment before starting any kind of cleaning. 
The safest and best method of cleaning inside 
transmitters and receivers is to use a vacuum 
cleaner with a nonmetallic hose. A small type­
writer brush is handy for getting dust out of 
congested areas where the vacuum cleaner will 
not reach. A hand bellows can be used for blow­
ing out dust particles, but is not as satisfactory 
as the vacuum cleaner because of the likelihood 
of blowing dust into inaccessible spaces. 

Steel wool or emery in any form mustnot be 
used on electronic equipment. Sandpaper and 
files are to be used only on competent advice, 
or not at all. 

Use of chemicals and their necessary safety 
precautions were discussed in chapter 4. 

TELETYPEWRITERS 

The most important consideration in main­
tenance of teletypewriter equipment is proper 
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lubrication and cleaning of the machines. Lub­
rication does not mean drenching the teletype­
writer with oil or swabbing it with grease. Too 
much lubricant will, in a short time, collect 
dust and grit and oil- soak the wiring. A machine 
in this condition will be subjected to excessive 
wear and deterioration of insulation. SUch 
machines are a fire hazard as well as a source 
of constant trouble. 

It is important that you understand your 
cleaning and lubricating responsibilities. At 
some stations the operators are not required 
to clean or lubricate equipment. These duties 
are assigned to the station' s  maintenance force. 
On small stations or on some ships, however, 
it may be necessary for the operator to clean 
and lubricate. You should not attempt the job 
alone until you have done it several times under 
supervision of an experienced hand. Even so, 
be sure to consult references that give exact 
lubrication specifications. 

Before beginning to clean or lubricate a 
machine, be sure that you ALWAYS DISCON­
NECT THE POWER. 

At this point, you must consult the equipment 
te chnical manual for instructions in disassem­
bling the equipment into its major units (such 
as removing the printing unit from its baBe). 

After you have the equipment broken down, 
begin by wiping all old grease, oil, and dirt 
from the machine. Use a clean, dry piece of 
cheesecloth or other lint-free cloth for wiping. 
The cloth may be wrapped around a screwdriver 
or stick to reach points not readily accessible. 
Take care not to disturb springs or adjustments. 
Troubles frequently develop as a result of care­
less cleaning. 

If a cleaner (solvent) is used to remove 
hardened grease, be S).ll'e that any unit on which 
you use it is not allowed to stand more than 1 
hour before grease or oil is applied to the cleaned 
surfaces to avoid any chance of rusting or pitting 
of unprotected metal surfaces. A good cleaning 
mixture is kerosene and SAE- 10 oil. This 
mixture leaves a rust-preventing residue of light 
oil on the metal. NEVER use a p araffin base 
oil, for it leaves the parts gummy and results in 
sluggish action of moving parts. 

Do not use cleaning fluid on the model 28 
type box. Remove the type box from the machine 
and clean the type with a dry typewriter brush 
o r  soft cloth. Should it be necessary to disas­
semble the type box, be careful not to lose the 
small springs that are inside the box. 
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Clean key caps with a cloth slightly moistened 
with water; do not use solvent. 

After a thorough cleaning, the equipment is 
ready for lubrication. Here, again, you will have 
to consult the technical manual for explicit 
instructions on points to lubricate and the type 
and quantity of lubricant to use. 

In general, Teletype KS-7470 oil and type 
MIL-C-3278 grease are used to lubricate tele­
typewriter equipment. The grease is applied to 
wearing surfaces, gears, and heavy moving 
parts, and the oil is applied to bearings and 
small moving parts. All springs, wicks, and 
felt washers must be saturated thoroughly in 
oil. 

When lubricating, exercise special caution 
to prevent any oil or grease from getting be­
tween the armatures and the pole pieces of the 
magnets. Electrical contacts must be kept free 
of oil or grease. 

A teletypewriter must be lubricated more 
frequently as the operating speed increases. 
Thus, a machine geared for an operating speed 
of 100 wpm requires lubrication more often than 
one operating at 60 wpm. Here is the recom­
mended lubrication s chedule : 

Operating Speed 
(words per minute) 

60 
75 

100 

Lubricating Interval 
(whichever occurs first) 
3000 hours or 1 year 
2400 hours or 9 months 
1 500 hours or 6 months 

Regarding the lubricating interval, an im­
portant point to remember is the expression 
"whichever o ccurs first." To illustrate, a ma­
chine in continuous use at 100 wpm accumulates 
1500 operating hours in only 2 months. For 
machines used occasionally or intermittently, 
you need a log to keep track of the total oper­
ating hours. The Electronic Equipment Opera­
tional Time Log, described earlier in this 
chapter, is used for this purpose. 

TYPEWRITERS 

A typewriter that is used with care will give 
many years of service. Typewriter manufac­
turers claim that the modern typewriter never 
really wears out if it is not abused. The fact is 
that with ordinary careful use, and with regular 
cleaning and adjustment, typewriters can be 
counted on for at least 10 years of satisfactory 
service . 
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A typewriter should be brushed out by the 
operator at the end of each day. Type should be 
cleaned often with one of the various cleaners 
available for the purpose. Nothing looks worse 
than messages written up for delivery with 
letters such as o and e filled in because of dirt­
clogged type keys. Any commercial type cleaner 
procured by the Navy is satisfactory. Put out 
your cigarette before you start. 

Eraser waste must be cleaned away often if 
the typewriter is to stay in good condition. It 
can be removed with a long-handled brush. The 
best way to prevent accumulation of rubber 
crumbs is to move the carriage far enough to 
left or right that the point of erasure is not over 
keys or other mechanical parts of the type­
writer. The waste then will drop on your desk 
from where it can be brushed away. 

The cylinder and rollers should be cleaned 
occasionally with alcohol. This prevents their 
leaving streaks of dirt on paper inserted in the 
typewriter. In this connection, it is best to use 
only one typewriter in the office for cutting and 
correcting stencils; otherwise the rollers of all 
your typewriter will become coated with wax 
from the stencils. 

The typewriter should be oiled occasionally, 
but do it carefully. Apply oil only at friction 
points, and don't use too much. When finished, 
wipe away excess oil; otherwise, it will drip on 
other parts and in time form a gummy mass 
with dust and eraser crumbs . Keep oil from 
getting on rubber parts, the ribbon, and any 
place in the machine where it might stain the 
paper. 

Keep your typewriter covered when not in 
use. No matter how clean the office, a certain 
amount of dust is always in the air. When the 
machine is uncovered for long periods, dirt 
gets into the moving parts of your machine and 
causes wear. 

TELETYPE MAINTENANCE SCHOOLS 

The Navy has two excellent Teletype Main­
tenance training schools, one at Norfolk, the 
other at San Diego. These schools graduate 
qualified teletypewriter repairmen, able to iden­
tify, locate, and repair quickly any type of 
trouble the equipment may develop. If you have 
not attended one of these schools, you should try 
to do so at your earliest opportunity. 
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In substance, the course of instruction 
covers-

1 . General description and theory of op-
eration. 

2. Adjustments and lubrication. 
3. Troubleshooting. 
During the description and theory of opera­

tion phase of the course (called electrical and 
mechanical orientation), the student learns the 
electrical circuits and each mechanical train 
of parts. This includes memorizing the correct 
name of each part, what furnishes the power 
to move it, and the direction it moves. 

In the adjustments phase of the course, 
trains of parts are thrown out of adjustment by 
the instructor, and the student makes the cor­
rect adjuStments as directed in the technical 
manual. One by one, each train of parts is 
maladjusted by the instructor and corrected by 
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the student until the trainer makes every ad­
justment in each component of the entire ma­
chine. This practical experience of learning­
by doing is quite effective and cannot be 
duplicated in any other way. 

The troubleshooting phase of the teletype 
maintenance course is just what the name 
implies.  The instructor introduces troubles 
into the equipment (while the student is out of 
the room), and the student is required to lo­
cate and correct these troubles.  This procedure 
tests not only the repairman's knowledge of the 
equipment, but also his ability to diagnose 
trouble. 

In the performance of the teletypewriter 
repairman's practical work, proficiency comes 
with practice. and experience, for which no 
training manual, howeve r  helpful, can be an 
adequate substitute. 
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Manual of Qualifications for Advancement in 
Rating, 6 

Manual telegraph circuit, 153 
Manual teletypewriter procedure , 222 
Marconi antenna, 95 
Messages, classes and types of, 1 76- 197 

addresses, 1 77 
address groups, 1 82 
all ships present, 1 80 
amplifying reports, 177 
basegram system, 196 
between cotnmunication personnel, 195 
blanks, 190 
call signs, 180- 183 
classes of, 1 76 
contact reports, 1 77 
delivery of, 196 
format of, 1 9 1- 19 5  
forms, 196 
general, 1 78, 1 79 
hydro, 180 
minimize, 180 
movement reports, 177 
notices to airmen, 180 
operating signals, 187 
originator, drafter, and releasing officer, 

190 
parts that may not be changed, 195 
precedence, 185 
procedure messages, 195 
prosigns, 1 86 
Q messages, 180 
Red C ross messages, 180 
routing indicators, 1 82 
service, 195 
special-purpose, 1 77- 180 
station and address designators, 1 80 
supervisory wires, 195 
time in, 1 83- 185 
types according to address, 177 

Messages, filing and processing at communica­
tion center, 224- 232 
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Messages, filing and processing at communica-
tion center-continued 

files and logs, 224 
incoming, 228-230 
outgoing, 2 3 1  

Messages, handling of, 198-223 
automatic relay, 198 
changing channel number sequence, 222 
Class E, 2 1 8  
commercial, 2 1 8  
commWiication center, 198, 199 
correcting errors, 2 14 
ensuring continuity of traffic, 22 1 
high-precedence tapes, 215 
identification numbers, 204 
machine functions, 202 
manual teletypewriter procedure, 222 
message alignment, 203-205 
missent and misrouted messages, 2 1 5-217 
pilot tapes, 2 16 
publications, 202 
readdressing, 2 19 
routing, 200- 202 
service messages, 219 
tape relay message, 205-215 

examples of, 206, 2 10-2 1 5  
format of, 205-209 

torn tape relay, 200 
tracer proceedings, 220 
traffic handling organization, 198 
TWX system, 2 17 

Messenger duties, security, 15 
Meteor-burst propagation, 88 
Minimize messages, 180 
Modulators, 6 8  
Monitor oscilloscope, 167 
Movement reports, 177 
Multicouplers, 107- 109 
Multipath transmission, 80 
Multiple-page messages, 213 
Multiplex send-receive station, 173, 174 
Multiplex systems, 170- 175 
Multi-wire rhombic antenna, 98 

National Agency Check, 9 
Naval CommWlications, 23-27 
Naval Security Group, 1, 24 
Navy Model System, 110 
Notices to airmen, 180 
Numerical equivalents, table of, 13 

Ohm' s law, 53 
Operational maintenance, 238 
Operators, w,atch, 232 
Orientation rangefinder, 161 
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Oscilloscope OS- 1 19/GGM, 1 59 
OUtgoing message, 231 

Parallel circuits, 53 
Parallel-tWled circuits, 60 
Period, 5 5  
Personal censorship, 1 5  
Physical security, 12 
Pilot tapes, 216 
Plaindress message, 196,  2 1 1  
Planned maintenance, 238 
POMSEE program, 38 
Potential, differences in, 52 
Power Supply, PP-2971, 161 
Precipitation attenuation, 84 
Press file, 227 
Procedure messages, 195 
Prosigns, 186 
Publications, 202, 232, 233, 235- 237 

corrections to, 232, 233 
custody log, 235-237 
teletypewriter message, 2 02 

Quarter-wave antenna, 95 
Q messages, 180 

Radio broadcast, 32 
Radio commWiications equipment, 1 10- 1 2 7  

designating systems, 1 1 0- 1 12 
indicator letters, a nomenclature system, 1 1 1  
frequency meter, 126 
receivers, 120- 124 
remote control Wlit, 1 19 
switchboards, 124- 126 
transmitters, 1 12- 1 19 

amplitude modulation, 1 13 
a- m radiotelephone, 1 14 
AN/CRT-3 lifeboat, 1 19 
AN/ FRT-39, 1 17, 1 18 
AN/ URC -32 single-sideband transceiver, 

1 18 
AN/WRT-2, 1 18 
frequency modulation and phase modu­

lation, 1 14 
harmonics and frequency multiplication, 

1 12 
radiophone Wlit (RPU), 1 19 
sidebands and bandwidth, 1 1 5  
single sideband, 1 15- 1 1 7  
VHF/UHF, 1 13 

Radio frequency spectrum, 72 
Radiophone Wlit (RPU}, 1 1 9  
Radio, security of, 17 
Radio services, 233-235 
Radio stations, files, 226 
Radiotelephone, 31 
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Radioteletype systems, 167- 170 
Radio wave polarization, 93-95 
Radio wave propagation, 71-92 

energy spectrum, 73 
frequency characteristics, 88-90 
general characteristics, 72- 75 
ground-wave propagation, 83 
ionospheric propagation, 76-83 
LASER, 91  
meteor-burst propagation, 88  
radio frequency spectrum, 72 
satellite communications, 90 
terms and definitions, 71 
tropospheric scatter propagation, 85-88 

Ratings, 1 
RATT transmit-receive systems, 168 
Receivers, radio, 120- 124 
Record of Practical Factors, 6 
Rectifiers, 6 7  
Red Cross messages, 180 
Resonance, 60 
Restricted Data, 12 
Rhombic antennas, 96-98 
Rough file, 227 
Routing messages, 22ll-231 
R-390A/URR radio receiver, 123 
Rutherford-Bohr models of simple atoms, 49 

Safety, 40-47 
chemicals, 40 
devices, 40 
electrical equipment, 40 
fires, 41 
first aid, 41 

artificial respiration, 43-47 
burns, 42 
electrical shock, 41 
high-voltage, 40 

Sandpaper, 241 
satellite communications, 90 
Schematic symbols, 70 
Schools, teletypewriter maintenance, 242 
Security, 9- 19, 226-231 

classifications, 1 1- 12 
classified messages, 226-231 
clearances, 9- 11 
C onfidential, 12 
cryptosecurity, 18 
emergency destruction, 18 
For Official Use Only, 12 
handling precautions, 14 
investigations, 9 
man, 15  
messenger, 15  
minimum levels of  required protection, 14 
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Security-continued 
numerical equivalents, 13 
personal censorship, 15 
physical, 12 
radio, 17 
references for security information, 9 
Restricted Data, 12 
Secret, 1 1  
sound systems, 17  
stowage, 13  
Top Secret, 11  
transmission, 15- 18 
visual systems, 17 
wire circuits, 17 

Security and mobilization plans, 34 
Security Group, 24, 27  
Semiconductors, 66 
Series circuits, 53 
Service messages, 195, 219 
SG-430 time base generator, 16 1 
SG-431/GGM test pattern generator, 1 5 9  
Shock, electrical, 41 
Shock from burns, 42 
Shore communication stations, 25-27 
Shore Establishment, 25 
Sidebands and bandwidth, 115 
Signal long lines command, 30 
Sine wave, 5 5  
Single sideband, 115- 117 
Sky-wave transmission paths, 81  
Sleet, 85  
Sleeve antenna, 98 
Snow, 85 
Sound systems, security of, 1 7  
Special-purpose messages, 177- 180 
Standing waves, 103 
Statement of Personal History, 10 
Station and address designators, 180 
Station files, 226 
Steel wool, 241 
Strategic communications, 29 
Sun, description of, 75 
Superheterodyne receiver, 123 
Supervisors, watch, 232-237 
Supervisory wires, 195 

Tabulated messages, 2 12 
Tactical communications, 28 
Tape relay message, 205-215 

examples of, 206 
format of, 205-209 

Technical equipment manual, 239 
Technical maintenance, 238 
Telecommunication systems, 20-39 

Air Force Communications, 2 7-29 
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Telecommunication systems-continued 
Army communications, 29-31 
commercial communications, 3 1-38 

Bell System, 32-34 
F ederal Communications Commission, 

35-38 
military use of, 38 
security and mobilization plans, 34 
Western Union Telegraph Company, 34 

Defense Communications Agency, 2 1-23 
Defense Communications System, 20 
mission of, 2 3  
Naval Communications, 23-27 
Naval Security Group, 24 
shore communication stations, 25-27 
Shore Establishment, 25 

Telegraph, 3 1  
Telegraph circuit, manual, 153 
Telephone facilities, 31-33 
Teletypewriter circuits, 153- 175 

diversity reception, 165- 167 
multiplex systems, 170- 175 
radioteletype systems, 167- 1 70 
signal code, 153 
signal distortion, 158- 164 
tape, 155- 158 
transmitting intelligence, 1 54- 158 
types of, 164 

Teletypewriter logs, 224-226 
Teletypewriter operation, machine functions, 202 
Teletypewriter service, 31 
Teletypewriters, maintenance of, 241-243 
Teletypewriters, Model 2 8, 128- 152 

associated terminal equipment, 150- 152 
automatic relay equipment, 146- 149 
Model AN/UGC- 6, 128- 143 

cabinet, 137- 139 
keyboard unit, 130- 132 
motors, 137 
operation of, 139- 142 
perforator, 134 
purpose of, 128 
reperforator, 135 
transmitter distributor, 136, 142 
typing unit, 132- 134 

package equipment, 144- 146 
projector unit TT- 71/UG, 149 
reperforator TT-192/UG, 143 
send/receive reperforator TT-2 53/UG, 144 
transmitter distributor TT- 187/UG, 144 

Test Pattern Generator, 159 
Theater Area Communication System, 30 
Tender/yard maintenance, 238 
Tickler files, .226 
Time Base Generator, 161 

249 

Time conversion table, 1 86 
Time synchronization, 2 33 
Time zone chart of the world, 183, 184 
Tone- Modulated Systems, 169 
Top Secret classification, 1 1  
Torn tape relay, 2 00 
Tracer proceedings, 220 
Traffic handling, organization for, 198 
Training, 7, 8,  2 34 

advancement in rating, 7, 8 
communication center administration, 2 34 

Transistor multiplex set AN/UGC - 1, 1 70 
Transistors, 6 7  
Transmission lines, 102- 1 07 
Transmission security, 15 
Transmit- receive systems, 168 
Transmitters, radio, 1 12 - 1 19 

amplitude modulation, 1 13 
a- m radiotelephone, 1 14 
AN/CRT- 3 lifeboat, 1 19 
AN/ FRT-39, 1 1 7, 1 18 
AN/URC - 32 single- sideband transceiver, 

118 
AN/WRT- 2, 1 1 8  
frequency modulation and phase modulation, 

1 14 
harmonics and frequency multiplication, 1 12 
radiophone unit (RPU), 1 19 
sidebands and bandwidth, 1 1 5  
single sideband, 1 1 5 - 1 1 7  
VHF/UHF, 1 1 3  

Triodes, 64 
Tropospheric scatter propagation, 85-88 
Troubleshooting, 239 
TS- 1 5 12/GGM Digital Distortion Analyzer, 1 59 
TWX teletypewriter system, 2 17 
Typewriters, maintenance of, 242 

Varnish, safety precautions, 40, 41 
Vertical and horizontal polarization, 94 
VHF/UHF transmitter, 1 13 
Visual inspection, 240 
Visual systems, security of, 17 
Voltmeter connections, 52 

Watch operators, 232 
Watch supervisors, 232-235 

log, 2 3 5  
Weather versus propagation, 84 
Western Union Telegraph C ompany, 34 
Whip antenna, 100 
Wire antenna, 98 
Wire circuits, approved and nonapproved for 

security purposes, 17 




