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Check for power lines and transformers in proximity to antennas. 

( 6) - Voltage on power lines. 
(? ) - Extent of lines. 
( 8) - Ownersh ip. 

d- Highu;ays and roads in the area. 

0 )-Di tance from antenn a. 
( 2)-Type of construction. 
( 3 ) -I umber of traffic l anes. 
(4)-0wnership or con trol of road . 
(5)-0wnership of veh icles using roatl. 
(6)-Amount of t raffic on a 2-J.-hour 

e- Railroads near the antenna. 

( l ) - Distance from antenna. 
(2) - Number of tracks. 
(.3) - Type of train an d locomoti ves run­

ning on tracks. 
(..j. ) - Extent of traffic based on a 2-l-h our 

pe riod. 
!- Buildings n Par the antenna. 

0 ) - Type of construction. 
12)- ize. 
( 3 ) - Ownership or control. 
( 4 ) - Special features such as : 

( a ) - Tin roofs. 
(b)-Underground metal surfaces. 
( c I - Lightning rods and cable. 
( d 1 Windmil1s. 
( c ) Rotating machine ry. 

(/) - X-ray and tliathcrmy units. 
(g)-Other equipment that might 

cause inte rfe rence. 

g- Pipelines under the antenna . 

(1)-T ype of pipe. 
(2)-M ate ri al carrietl b y pipeline. 
(3)-Depth untl ergrouml. 
(-I-)-Distance f rom antenn a. 
(5)-Extent of pipeline. 
(6)-0wncrship or control. 

h- Lack uf good engineering practice such as: 

(1)-U nu crgrountl shield on coaxial down-
- leaus. 
(2) - Cracked insulators. 
(3) - P ainted insulators. 
(4)-No weather guanls on MHF whip an­

tenna. 
(5) - Dirty antenn a insnlatot·s. 
(6) - Antenna located so th a t direct ratlia-

Lion is received from rad a t· antennas. 
(7 )-MHF antenn as too close toge th er. 
(B)- Co rrosion on to\ vers or guy wires. 
19 ) - Loose, unused nca r ant enna. 

(10 )- Any othe rs tha t may he notetl . 

4-Check All Antenna Downleads 

A visual inspection should he ma tle of all an­
tenna downl eads installed at the survey loca ti on. 

Included in the insp ection should be the following: 

a- Ty pe of w ire or cable. 

b- Lack of good engineering practice, such as: 
( I )-Un grounded shield on coaxial down­

leads. 

(2) - Antenna down leads wrapped around 
insulators. 

(3)-Downleads painted. 

( 4) - Down leads loose, not secured b y 
clamps. 

(5)-Improper cable connections at coaxial 
junctions. 

S-Check the Type and Location of Filters Installed 
in Any Equipment listed in Paragraph 1 Above 

The visual inspection should include a careful 
check of an y filters th at may be installed on any of 
th e equipment located at -the survey site. Complete 
informa tion on each filter should be r eco rded. 

6-Check the Aural Noise Level 

If the activity b eing surveyed is a control tower, 
the inspection p ortion of the survey should include 

·engineering obser va tions on the general aural noise 
levels exi sting in the tower and the intelligibility of 
th e recei ved signals as h eard b y the inspec tin g en­
gineer. It is not expected that m easurem ents will 
b e made. 

' I, 

?-Completion of Inspection 

A t this point, the insp ection portion of the radio 
interference survey sh ould be B efore 
proceeding further , all information and n otes con­
cerning the visual inspection sh ould be assembled 
ready for inclusion in the fi nal rep ort. Corrective 
action taken b y station p ersonnel, action to b e 
taken b y station p ersonnel, and additional recom­
m ended corrections should he included afte r each 
item which did not conform to good inte rference 
r eduction practice. 

8-Make Resistance Measurements on Electric 
Ground System 

In order t o ch eck the quali ty of the electronic 
ground system, comple te resistance m easur em ents 
should b e m ade. These measurem ents should b e 
made by some standard me tl10d ; and tl1e informa· 
tion thus obtained sh ould be included in the fin al 
report. On e of two m e tl1ods is suggested: eitl1er a 
low-readin g m egger-type instrument, or a Wheat­
stone Bridge m ay be used. I n either case, complete 
informa tion should be given rega rdin g tlte m e thod 
and th e equipment used. 

The d-e resistance, or the equivalent -audio-fre­
quency resistance, sh ould not exceed 0.001 ohm 
between any receiver ground t ermin al and ·th e 

Check for the presence of metal fences in proximity to receiving antennas. 
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Aircraft hangar lightning rods and 
cable in the vicinity of receiving an­
tennas. 

point at which the electronic sys­
t em enters th e earth. 

9-Check the Interference 
Coupling to Each Receiver 

a- Through the power w iring. 

The next step in th e measure­
ment portion of the inte rference 
survey is to ch eck th e levels of 
interferen ce enterin g the receiver 
through t h e power wiring. This 
ch eck should he m ade a t the re­
ceiver power term in als. The m eas­

u rements sh ould be m ad e in accordance w ith th e 
procedu res conta ined in Secti on ( 4 ) of th e follow­
ing instruction books : 

(1 )-NAVSHIPS 91196, Radio T est Set 
AN/URM- 6. 

(2)-NAVSHIPS 91255, R adio Tes t Set 
AN/PRM- 1. 

( 3) -N A VSHIPS 900,990, Noise Field In­
tensity Meter T S-587 / U and 
T S- 587A/U. 

(4) - NAVSHIPS 91388, Radio T est Set 
AN/ URM- 17. 

To insure tha t accurate information is obtained 
on the power line inte rfe rence, cu rves of interfer­
ence versus frequency sh ould be plotted on a graph. 
T his graph should sh ow the avera ge, quasi-peak, 
and peak values on th e same sh ee t p lotted as fol­
'lows : 

2-k c intervals from 14-30 k c 
5-kc intervals from 30-50 kc 

10-kc inte rvals from 50-100 k c 
20-kc intervals f rom 1 00- :~00 ke 
50-kc inte rvals from 300-500 kc 

100-k c intervals from 500-1 000 kc 
200-kc intervals from 1-3 Me 
500-kc inte rvals from 3-5 Me 

1-Mc intervals from 5-10 Me 
2-Mc inter·vals from 10-30 Me 
5-Mc in te rva ls from 30-50 Me 

Report a ll buildings with tin roofs locate d in proximity 
t o receiving ante nnas. 

Check for the presence of television 
receiving antennas in proximity to 
other receiving antennas as television 
receivers are a prolific source of 
radiation interference. 

10-Mc intervals from 50-100 Me 

20-Mc intervals from 100-300 Me 

50-Mc intervals from 300-500 Me 

100-Mc intervals from 500-1000 Me 

In addition, oth er poi nts sh ould b e 
plotted n ear any peaks or dips in 
order to insure accurate curves. 

These curves will indica te what 
filtering, if any, will b e required 
in order to reduce the conducted 
interferen ce to an acceptable level. 
If the r eceiver h as an internal 
power line fi lter, m easurements 
should be m ade, if practical, t o ch eck the adequacy 
of the filter. 

It is important to monitor the interference au­
rally at all times during the course of the m easure­
ments in order to obtain informa ti on which may 
later b e used to identify and locate the sources of 
interferen ce. 

b- Through the control and audio wiring. 
T h e n ext s tep in the survey is to measu re the in­

te rference r eaching the receivers by means of the 
control and audio wiring. Th ese measurements 
should b e made at the receiver terminals in ac­
cordance with procedures noted in Paragraph 9a 
above. The inform a tion obtained thereb y shoul d 
b e presented in graph form as sp ecified previously. 

c- Through the antenna lead-in. 
In order to lnake t h e n ext measurements required 

on th e su rvey, th e followin g steps sh ould he tak en : 

(1 ) - Disconnect th e antenna lead-in from 
th e receiver. 

(2) - Disconnect th e lead-in from the first 
normall y available j ack insid e th e 
building (an tenna patch panel ) . 

(3) - Groun d the patch panel en d of the 
lead-in. 

(4) - Connect th e test equipment to th e 
receive r end of th e lead-in and m ake 
required measurement s. 

Report a ll painted insulators. 
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Report a ll improper j:able connections such as this 
taped anemometer cable. 

Particular care should b e exercised in accompli ]J. 

ing tep (4 ) . It i important that th e co rrec t ac· 
ces orie arc u ed, and that com plete informat ion 
on a11 te t equipment and accessor ies be in cluded 
in the data. 

ufficient spot checks shoul d he made, th rough out 
the range of frequencies covered hy th e tc t equip­
ment, to determ ine the need for complete mea. urc­
ments. Any indication of leakage o r co upling iuto 
the cable hould be cause for complete mca~ure­

mcnts. The data resulLing from th e spot ch <'rlcs 
ma y he presented in tabular form, hut th e rla ta de­
J·ived from comple te m easurements shou ld he pre­
sented in the form of curves, with valu es plotted at 
th e inte rvals and over the frequency ranp:e speci­
fied in Paragraph 9a above. 

d- Thrnugh the antenna system. 
To make the final checks on the re1·e iver, conncel 

the test equipment to the first normally avai lable 
fa" h. inside th e building {antenna patch panel ), 
.. nd Jll l'aRnr.- ;he interfprence pre ent on the an ­
l.'nna anrl <•H tl nota rlc•,, n]ead. Plot !'urves of inter­

lc•n "''" l• \l'l 1luoul!h,, .• th e- ran~ I' of th e anten na) 

as specified in Paragraph 9a above. In every case, 
the r adio interference levels existing on th e op erat­
ing frequencies of the p articular r eceiving activity 
should be measured and reported along with the 
measuremen ts on other frequencies. 

10-Locate All Sources of Interference 
B y means of the measurem ents sp ecified in P ara­

graph 9 together '\vith aural monitoring done dur­
ing those m easurem ents, information should have 
been gained wh ich would assist in pin-pointing all 
sources of interference. If th e inte rference is con­
ducted, the source m ay be l ocated more easily by 
laying out the immediate area into sec tions accord­
ing to power line insta1lation. B y checking each 
section in order, the location of the interfe rence 
source may be determined. If the inte rference is 
radia ted, three-point triangulation m ay h e used to 
de termine the area in which the source lies. When 
the loca tion h as been narrowed down to a small 
area, the loop probe may be used to de termin e the 
offending equipment. 

11-Data Required on Interference Sources 
Each source of interference, except those subse­

quently listed, should he described comple tely by 
means of the following informati on : ' 

a- Dat.e m easurem ents w ere made. 

b- Time m easurem ents 1cere made. 

c- Descript.ion and location of source. 

(I )-Manufacturer's nameplate data. 

(2) - Indication of ac tu a 1 use. 

(3)-Cognizance of source. 

(4)-Distance and bearing f1·om nea rest re­
ceiving antenna on which the in te rfe r­
ence was noted. 

d - Cnrves of in terference versus fr equency, ob­
tained before suppression is applied. Graph 
shottld show th e average, quasi-peak and peak 
values un the same sh eC'I , pl()tled as follmcs : 

2-kc i n tc rva ]s from ] 4-30 k c 
5-kc in tervals from 30-SO kc 

10-kc intervals from 50-100 kc 
20-kc in tervals from 100-300 kc 
50-kc intervals from 300-500 kc 

100-kc intervals from 500-1000 kc 
200-kc interval. fro 111 l -3 M1· 
500-kc int ervals from ~-5 Tr 

1-Mc inte rval from 5-l O Me 
2-Mc intervals from ]0-30 l <· 

5-M ,. i nlc rva Is f ro111 30-50 Iff' 

10-Mc int ervals f rom 50-1 00 Te 
20-Mc inte rvals f rom 100-300 Me 

50-M r inte rvals f rom 300-500 M c 
100-Mc intervals from 500-1000 Tc 

In addition, othe r poin ts should he plotted nea r 
p eaks and dips in order to insure accu rate curves. 
The followin rr inform ation sh ould be included on 

0 

the graph : 
(1 )-Title. 
(2)-Distauce f rom sou rce to loca tion 

wh ere 1neasurements were made. 
(3)-Descr iption of exact location at which 
· m easurements were made. 

(-~)-Specific test equipm ent and accessories 
used in m easuremen ts. 

(5)-If conducted in terference, state type 
of wirin g servin g th e source. 

(G) - Date m easurements were made. 
(?)-Signature of engineer making m eas­

urements. 
e-Notation, based on weath er conditions, re­

garding present ur predicted atmospheric 

IIOJSe. 
f- Pitotograph(s) showing deta ils of the inter­

ference source before suppression m ethods, or 
components, are applied. Th ese would not 
normally be required on com rnon sources 
such as fluorescent; lights, telephone equip­
m ent , busin ess machines mul ignition ~""stems. 

g- Currecti ve m easures. 
( l )-De ta ils of suppression m ethods ap· 

plied . 
(2) - R ecommendations in deta il as to fur. 

ther corrective action . 
(3)-Explan a tion of fai lure to take co1• 

rective action. 
h- Sfw tch es or circu it diagmms giving values a11d 

types of components, or items, used in reduc­
ing the interference.caused by the source. 

i- Cur ves as in Paragrapf~ lld above, 1r:ith data 
taken after corrective m easures have been ap­
plied ( if cmy were applied) . 

12-lnterference Caused by Ignition 
In the even t tha t veh icle ignition inte rference 

(except as n oted below ) is r ecorded at such loca­
ti ons as cont rol towers, communication cen ters, and 
antenna farms, th e following information shall be 
inc] uded in the report: 

a- Distance front measurement site to n earest 
road , highu:ay, parking area, ctprnn or ramp. 

b- N umber of traffic lanes nr par/ring spaces. 
c- Ou:n ership of veh icles using th e road. . 
d- A m ount of tra/Jic based on a 2-J.-hour period. 

All plane-handl ing equipment, era h vehicle!', emer­
gency power un its, and other such sources of igni­
tion inte rference are to be listed separat ely wi·th 
the followiitg inform a ti OJt supplied on each tmit: 

a- Complet e nwnufacturer's data including en ­
gine number. 

b- Distance to the n earest active rece1v1n g an­
teruta. 

c-Type and e:\:tent of inter feren ce suppression 
applieq if any. 

d- l ndication of the extent to w hich the unit in­
terfe res 1cith communications (spot checks 
on f requen cies in th e raJ~ge of interest}. 

13-lnterference Caused by Non-Navy Transmissions 
Transmitters located outsi de the Naval Activity 

be ing surveyed may cause in te rference of one type 
or anothe r. Such transmitters may be any of the 
following : 

a-Commercial land communicat ions. 
b-Commercialrnarin e communications. 
c-Frequency-modulation. 
d-Television. 
e-Amplitude-m ndulation. 
/-Amateur. 
g-Civil Aeronautics authority. 
h- L oran. 
i- Coast Guard. 

Report a ll examples of poor e'1gineering f>ractice sue~ 
as this whip a nten na with t he c!o .•r: .lead t~rmination 

to a rusty bo!+. 
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j - A rm y . 
k-Air Force. 

If interference is n oted, the following information 
should b e furni sh ed on each transmitter involved: 

a- Description and exact location of m easure­
m ent site at the acti1;it y. 

b- Complete d escription of interference and sus­
pected causes. 

c-Sky conditions ( m o1;em ent of cold front , 
'U;arm front , or occluded front). 

d- Tidal h eight ref erred to high and lew tide 
values and average rnean level {if in ticle­
lcater area} . 

e-T ransrnit.ter identification. 
/- Latitude and longitude of transmitt er site. 
g- Operating fr equency. 
h- Pou;er. 
i- Type of emission . 
j- T y pe of antenna and d irecti ,;ity . 

k - Distance of transmitter from m easurem ent 
sit e. 

l- Fundctm cntal fi eld intensity. 
m - Scrond harmonic field intensity . 
n- Third h armonic field intensil y . 
o- Date m easurem ents 11;erc rnade. 
p- Rl'marks as necessary. 

T echn ical informat ion concerning commercial 
transm iLLc rs, and measurabl e signals th ereof, may 
be obta ined from any office of the F ederal Com­
munication Commission. 

14-Make a Noise Level Recording 

A 2-t.-hour recording of noise level h onl d be 
made at uch ites, and on such frequencie , a may 
he specified by th e B ureau of hip- or the Indu -
trial Manager. 

15-0btain Data for a Noise Level Contour Map 

At such ac tivities as may be determined b y the 
Bureau of hips, or the Industrial Manage r, noi e 
levels should be plotted in con tour form on a sepa­
rate station map ancl incl uded in th e report. This 
map may be a ph otostatic reduction, but th e size 
should -not he so sma1l as to render the informa ti on 
undecipherable. 

16-Assemble Data in Final Report Form 

All information resull ing fr om this survey should 
he prepa red in final form for transm is ion to the 
B ureau of Ships !Code 9IO ) in accorda ncr with 
established proredure. If the survey has heen con­
ducted h y ~avy pe rsonnel, it is desired that fifteen 
I 15 J copi es of the repo rt be forwa rded to th e 
B ur<>a u. If the survey h as been concl ud ed hy con­
I ra<·t <·'"lgineer , the re ports should be f:ubm i lled as 
speeiJied b~ the a pp lil"a ble eontrart. 

Jt is f')l.pe<·tC'd th at th e security r lassification, en-

gineeri.ng content, and such othe r m a tters, will be 
approved by the Industrial Manager. Onl y when 
the engineering data is comple te and presented in 
a form suitable for forw arding to the Chief of 
Naval Opera tions, Bureau of Aeronautics, Bureau 
of Yards and Docks, and other departments within 
the Department of D efense, sh ould the reports he 
approved for transmission to the Bureau. 

If a survey is conducted on an air s tation, com­
muni cation station, remo te receive r location, or in 
a large building, th e form al report should he sub­
mitted. T his type of report should contain the 
foll owin g elements : 

a- Title Page. 

(l ) - Subject of report. 

(2)-Number of report (optional) . 
(3)-Name of orr•aniza tion fo r wh om rc-

"' port is made. 

(..t.)-Name of organization submitting the 
report. 

(5)-Date. 

(6 )-Signature of approving offic ials. 
(7) - 0ther statement s required by Navy 

Security Manual. 

b- Distribution List: ( separate page) . 

( I )- Iumbcr of report. 

(2)-0rganization or inuiviuual r eceiving 
report. 
Note : This page is to be used for all 
reports classified "Confid ential" and 
higher. 

c- Lett er of Transmittal : (S<!parate page) . 
(l ) - Auth orizati on- refe rences to all docu­

ments bearin g on th e contents of th e 
report. 

(2) - Pnrposc- bri ef s ta tem ent of th e ob­
j ect of the report. Any assumptions 
shoul d he slated. 

(3) - Scope- a sta tement of th e degree of 
comprehensiveness of tl1 e report : 
what conside rations a rc included and 
wh at have b een cxdud ed. 

( ·~ )-Acknowle <l gm cnt s-tll c pe rsonnel en­
::ra(!erl in th e wo rk covered by th e re­
port may he lis ted ; assistance from 
all coope ratin g agencies and pa rties 
sh ou ld he m ent ioned. 

rl- Tablc of Contents : (separat<> pagl') . 

A list in the orde r of appea rance, of the divis ions 
all(.l suhdi\is ion of th e report toge th e r with the ir 

respecti ve pa:re numbers. F i:rures, tables, and ma­

te ri al in the Appendix sh o uld he li ted. 

<!- Summary : (Sf' para t e page} . 

Measuring and locating sources of radiated electronic interference using the 

AN / URM-6 radio interference and field intensity measuring equipment. 

(! ) - Abstra ct- a boil ed-down versiou of 
th e entire report in th e smalles t pos· 
sihle space without ;;;anifiee of elear· 
ness or comple teness. 

( 2 ) - Conclusions- brief, concise sta tements, 
hased on I h e fa cts ren·a led hy I he 

sun-ey. 
( 3) - Hccommenda Lions - short sta I em en! ~ 

eoiH"c rnin)!: fut ure \\"Ork as a result of 

I he snn·ey. 
f S ur vey Prucf'durc : 

(I )-List. of equ ip ment. 
(2 ) - \"isual inspecti on . 

(a) - Ground ys tcm. 
(b ) - Ant enn as and antenn a sites. 
(c )- An tenna tl ownleads. 
( cl )- F ilt ers. 

( 3 i - l\ fcasu rem en I A. 

( a ) - G round S)'8lcm resistanec. 
(b ) - Tnte rfc rC' nee cou p]ing. 

(-l ) - Sourees of int c rfe rcnec. 

(5 ) - 0thc r information . 
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This section of the report is devoted to a discus­
sion of the work done -on the survey. It should. be 
sufficiently det ailed to e nable anyone at some fu­
ture date to reproduce the m easurements insofar as 
is possible. N o informa ti on should b e left out and 
no assumptions should b e m a de . No o-eneral state-

·"' ments and m eaningless phases sh ould h e u sed. 
FACTS ARE DESIRED. A dequate data-sh ould be 
presente d with n o inconsisten cies. Correct r efer­
ences should be mad e to all material in the ap­
pendix. 

g-Con clusions. 

The find in gs and results of the survey should be 
presen te d in th e order of th eir impqr tan ce. The 
inform ation presented in this section d~al s .with the 
past and present ; a nd must be drawn f rom un­
questionable premises, and based on ~dequat~ data. 
In con trast to the information presented in the 
summary, the conclusions h ere sh ould h e detailed 
and explicit. 

h- Recom m endations. 

T h e informa tion p resente d in this sec tio_n has to 
do with th e fu ture treatment a t an acti vity. · AJl im­
provements that are considered necessary should 
be prese nte d in the orde r of their imp~,rt ance. In 

contrast to the brief s tatements in the summary, 
tl1.e recommendations g1ven h ere in sh ould b e d e­
taile d and complete. 

i ~App~'ndix: 

(I )-Graphs. 
(2)-Tabulated data. 
(3)-Dia grams and drawin gs. 
(4)-Maps. 
(5) - R ecordjngs. 
( 6) - Photographs. 
(?)-Copi es of Data Sh eets. 

If the survey is of bri ef duration ( trouble calJs, 
" . k' " ) I qmc ·1es , e t cetera a etter-typc re port may h e 
submitted, provided the en gineering content is sa tis­
factory. This type of r eport should include th e 
following elem ents listed above: 

a-Survey procedure. 
b- Conclusions ( optional) 
c-Recommendcaions (optional). 
d- Appenclix (applicable material). 

NOTE: All electronic interference work on shore 
establishments should be reported to the Bureau by 
one form or the other. 

AN/URM...:25 DEFECTIVE WIRING 

A r ecent Failure Report from th e U.S.S. Mount­
rail ( APA 13) to the Burea u of Shi ps r eported a 
case of improper operation of a newly r eceived 
R -F Si~nal Gene rator A IJURM- 25. A routin e 
ch eck sh owed that all tubes were good, and n o a p­
parent cause for failure existed. After a short 
time, however, th e set s tarted to blow the line fu ses. 

Upon investigation, th e source o f troubl e was 

traced to de fective wirinp:. It was found t ha t the 
lead supplyinp: filament volta:re to th e audio com­

partment (th is lead is en cased in hra irl and is 
covered with transparent plastic insula tion ) had 
shorted out where th e hraid terminated in th e 
audio compartment and had melted h ack the 
plastic insulation for five inches. This action also 
caused the insulation on the filament supply leads 
in the power supply to m elt a nd sh ort all th e wires 
served togethe r leadin:r to the four-pro n:r connec­
tion plu{!;. It was also found that th e ser ving twine 
was so tightly hound around the wit·es th a t th e 

soft plastic insulation was severed in many places. 

Tlw Bnre~u of Ships su:r:rests an inspection of 
all hra ide rl learls CO\ er~>d with plastic insulation 
lw m a de upon r Pceipt of the signal :renerator and 

approximately quarterly th ereafter. Particular a t­
tention sh ould b e g iven to braid te rn1inations, 
m elted pla stic insulation and tightly hound servinp: 
t wit, e. 

Thi s sitmi tion has been hrou~ht to th e attention 
of the manufacturer and modifi cat ions are bein(" r 

m a de to prevent recurren ce of th e aforem ention ed 
unsa ti sfactory conditi ons. An insulatin rr !tea t r e-r 

sisti ve sleev ing is being substituted for th e plastic 
insul a tion. A new type of plastic lacing coni is 
also b eing used wh ich will not cut th e insu1ation. 

The Index to Volu111e 6 in the December 1951 

ELECTRON covers the period July 1950 to 

December 1951 , numbers I through 18 respec­

tive ly. The a rticles a re listed alphabetically and 

by classification accord ing to the issue number 

(inside front cover) and page. For instance an 

article that is listed as 16-11 is on page I I of 

the number 16 (October 1951) issue. Starting 

with the J anuary 1952 ELECTRON each new 

volume will cover one calendar year. 

Editor 
B uSnrPs ELECTnor-; 

Sir: 

to 

Several times the problem of rad iation pattern 
ch ange, variation, e tc. caused by slight ch anges of 
F eed-Horn position in g at the focus of a paraboli c 
re fl ec tor has occurred on AS- 120/ TPS- lB an­
tenna ; th erefore I des ire an swe rs to th e foll~wing 
questions : 

A radar parabolic r eflector of th e equation 
(y-k ) ''- 4a (x-h ) is fed hy a horizontal dipole sur· 
rounue d by a parabolic r e fl ector of the equation 
(y-k )~ = - 4a (x-h ), hoth axis p a rallel to the x 
a:-.:i's as p er sk etch below: 

a. \Vould th e dis tance VF he m easured to th e 
center of th e Jipole or to th e e dge o_f the fee d­

horn ? 

h. Freque ncy is in th e Lk hand. \Vh at effect on 
th e radiation p a ttern does movin g th e feed-horn 
anu uip ole up or down Oil its y axi's cause? 

p 

X 

MP
2 = 4VF·VM 

MP
2 

I 
VF --·­

VM 4 

c. lf the feed-hom is moved an gulary alon g the 
y ax is ( i.e. dipole h eld fa st at focus and the horn 
rotated up or llown on they axis) would th e center 
of the beam as r eflected from the large parabola 
b e raised up and clown , if so, how much . 

L. C. H. 

The specific anstcers are as follou:s : 

(a) The distance JIF , according to th e enclosed 
sketch , is knotcn as the 'focallengt h of the parabola 
and is m easured to th e renter of the dipole. 

(b) There may be a slight; change in gain b e­
/lceen the side lobes cute! the main d esired lobe 
or th e main lobe ma~' be d ecreased . Further, there 
may be a shift of the main lobe. This is a very 
general question as arc th e foll01cing and a specific 
ans1cer cannot be given . 

{c) If the f11cl or dipole is held constant and the 
para_boli'C refl ector tilted uptcarcls or dotcnu:arcls, 
the beam shift 1cill be affected correspondingly . 
The a.m ount of tilt of the refl ect.or 1.cill det ermine 

the amoun t of shift, of the benm. 
Normally, a parabolic dish w ill have a de finit e 

focal distance when manufactured. W h en a fuel 
or dipole is placed at this stated focal p oint and 
free-space pallerns talrC'n. it may be fo11ncl that 
optimum conditions 1cill be obtained at a focal 
p oint slightly more or less than this distance. To 
rc•stat1•. th e main param et<'rs to consider in d ealing 
ll'itlt parabolic rc•fler tors and which will have to be 
varied to obtain d esired conditions are : 

(l) T h e focal cli.stanN' . 
(:2) L f'ngth of dipolr>. 

(3) Distance bellceen rliJIOle and parasit if' 

ref/ eel or. 
Editor 
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some notes on 

by 

LCnR. F. G. ScARBOROUGH and 
LT. D. W. ToMUNSON 
Fleet Training Group 

Guantanamo Bay, Cuba 

Introduction 
The Naval Operating Base at Guantanamo Bay, 

Cuba, has for many years been the scene of a large 
part of the Atlantic Fleet Training. Since World 
War II, the Fleet Training Group, Guantanamo 
Bay, which is a part of the Training Command, 
Atlantic Fleet, has coordinated exercises and fur­
nished instructors for ships in training. All Atlantic 
Fleet battleships, cruisers, carriers, destroyers, most 
of the destroyer escorts, and some other miscel­
laneous small craft have their shakedown and 
refresher training at Guantanamo Bay, hence, in 
Guantanamo Bay, there is afforded an excellent 
opportunity to evaluate the strength of the fleet. 
The strength of any fleet has, in recent years, be­
come increasingly dependent upon electronics both 
in performance and reliability. To observe the 
electronic reliability of fleet units in Guantanamo, 
is to evaluate the strength of one of the contribut­
ing factors to the operational readiness of the fleet. 
These notes are written in hopes that the facts 
presented here will benefit fleet planning by high­
lighting a current fleet weakness. 

Since effective training depends upon a high 
electronic reliability the Chief of Naval Operations 
has, through the Chief of the Bureau of Ship~ and 
Commander Service Force, Atlantic Fleet, assigned 
civilian electronic technicians to the Ship Repair 
Unit, Guantanamo Bay. These men apply their 
skills when the ships have exhausted their capa­
cities in electronic repairs. The civilian engineers 
work at night and over the weekends to avoid 
interfering with daily operations. It is "patching 
while the troops are marching". 

In an effort to understand the inter-relations of 
the factors effecting the performance of search 
radar, considerable information obtained from the 
sh!ps in training was examined. Most of the data 
available was qualitative jn nature and did not 

lend itself to a quantitative analysis of the ships 
electronic performance. Some of the items were 
educational and practical background of the offi­
cer and enlisted personnel, age and estimated 
material condition of the equipment, vigorous pur­
suit of a preventive maintenance program, and the 
final evaluation of the Operational Readiness In­
spection. The only data which produced any mean· 
ing was "days of operation" and the amount of 
electronic assistance required from the Ship Repair 
Unit. Since this data did seem useful it has been 
assembled and is presented here. By dividing the 
number of days a ship was in training with the 
Fleet Training Group by the man-hours of Ship 
Repair Unit outside help required, an index of 
electronic reliability was developed by types of 
radar and types of ships. These notes are written 
to show something of the electronic reliability as 
observed in Guantanamo both in continuous active 
ships and ships re-activated from the reserve fleets. 

Data 

The data presented below is recognized to be a 
limited sample. However, to wait until a larger 
sample can be ohtained is to wait until the military 
importance of the results has vanished. In the 
seven-month period, 1 November 1950 until 26 
May 1951, the following ships have been con· 
sidered: 

36 ships on continuous active duty 

l new ship in shakedown 
31 ships re-activated from the reserve fleets 

Since the new ship had new gear and had not 
been in "moth balls", it was considered as a 
continuous active duty ship. This number of ships 
has produced some reliable indexes, and some 
which may not be conclusive, though generally a 
guide of some value. . 

sc 

and a half man-hours and thus 
drastically reduced the index. Since 
one out of six equipments was in 
such poor condition, the index is not 
considered significant. In the con­
tinuous active ships there was only 
one equipment and the index is 
meaningless. 

- The continuity of data on the re­
activated ships was S<!tisfactory and 
the index is considered significant. 
There were insufficient continuous 
active cases to be considered signi­
ficant. 

Table I covers the seven-month period and all 
the ships. It organizes the data by types of search 
radar. The index is the days of training divided 
by the number of man-hours of the Ship Repair 
Unit civilian engineers time devoted to the equip­
ment, producing an index of days of operation per 
man-hour of Ship Repair Unit work. This index 
could be called an index of electronic reliability. SR-a -There were no reactivation cases and 

few continuous active cases. How­
ever, these few did not require out­
side assistance. 

Comments on Table I 
SA -In the continuous active ships, four 

of the equipments required no out­
side assistance. One equipment re­
quired eighteen Ship Repair Unit 
man-hours and thus reduced the 
index. A larger sample would prob­
ably produce a higher index. 

SR-6 -The indexes indicate poor reliability 
in both continuously active and re­
activated ships. Most of the trouble 
centered around the antenna, and 
much of the Ship Repair Unit time 
was spent trying to improve per­
formance by adjusting and cleaning 
the r-f section. The index is there-

SL - In the reactivated .ships, five equip-
menta required no outside assistance. 
One equipment required ninety-three 

TABLE 

fore of little consequence. 

I 

7-MONTH PERIOD (1 November 1950-26 May 1951) 

~ Re-activated Active 
1-4 Days Ship Repair Unit Days Ship Repair Unit ~ 

Index 01 Number Training Hours Index Number Training Hours 
~ 

SA 13 439 88 5.0 5 117 18 6.5 

SL 6* 192* 93.5* 2.1 * 1* 29* - oo* 

SC2, 3, 4, 5 6 203 29.5 6.9 a-~~- 82* 9* 9.1* 

SR-a 4* 130* O* oo* 

SR-6 7 257 67 3.9 4* 95* 18* 5.3* 

SG-Ib 13 456 29 15.8 17 507 44 I 11.5 

SG-6 7 269 14 19.2 7 181 7 I 25.8 

SK 2* 78* 36* 2.2* 

SPS 5 213 8 26.6 15 479 67.5 '7.2 

so 7* 83* 8* l_g).4* -

su 7 247 ~8 8.8 4* 88* 2* i 44'' 

SP 3* 103* - oo* 7 171 6 I 28.6 
- --I 

NOTE: Items marked * may not he significant. I 
i -- - --- ----~-~--- ----
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SG-1b - The data is good and is generally 
uniform in all ships. This is one 
of the two _ C<;lses in which the con­
tinuous active gear had a lower 
reliability than the reactivated gear. 
The only explanation offered is that 
the gear is relatively old and is used 
much of the time when ships are at 
sea. It may be wearing out. 

SG-6 - The data is good and generally uni-
. form. This equipment has one of 
the highest significant indexes or 
reliability. Yet .the ships are not self 
sufficient for one month. 

SK - The data is not considered signifi­
. cant since the sample is so small. 

SPS-6 -In the continuously active ships one 
of the fifteen equipments required 
forty-four man hours which is cory 
sidered unusual. If this equipment 
were eliminated the index would he 
raised to 18.9 which is probably near 
a true evaluation. 

SO and SU - The continuous active ship indexes 

It must he horne in mind that no adjustment 
has been made for the supposition that the size 
ship will have an effect on reliability, i.e., an 
SG-1h on a CVB will normally prove more reliable 
on this basis than one on a DD, insufficient data 
existed for an analysis of type equipment ~n 
different classes of ships. 

Table II, an accumulative tabulation of the data, 
was developed to evaluate the improvement in the 
reactivation work on ships from the reserve :fleets. 
The periods selected were arbitrary and reflect no 
wave of mobilization nor any other time schedule. 
The indexes were developed in the same manner 
as in Table I. 

Comments on Table II 
The comments from Table I apply here also. In 

addition it is interesting to note that there is a 

definite improvement in the reactivation reli~bility 
index in data which is considered significant. The 
only exception is in the SG-1b. The difference 
between the 5%-month period and 7-month 
period is in tl}.e order of 7%% and probably has 
no meaning. It may he a reasonable assumption to 

TABLE II 

1 Nov 1950 
to 

1 Nov 1950 I Nov 1950 
to to 

1 Feb 1951 
(3 Mos' 

16 Apr 1951 26 May 1951) 
( 7 Mos) (5.5 Mos) 

Reactivated Active 

3.90 6.5 
Reactivated Active 

I I 4.17 I 2.12 

Reactivated Active 

5.0 6.5 

1.47* oo;• 

4.45* 9.0* 

- 00 

3.83 7.2* 

I oo* 
I I oo* I 

I -
I 
i 

! SL 1--1_.1_8_*_ 
! sc , ___ 3._40_* __ 

'SR-a 1------
1 SR-6 I 2.9 

2.1 * ~* 

6.9 9.1 -~~ 

- oo* 

3.9 5.3* 

17.2 16.5 

15.5 00 

6.5* -

I 

9.6* 6.3 

- 9.0* 

I 15.3* 44.0* 
I oo* 20.3 

jSG=lh!~--7~6~-

i_SG-6 __ 1 9.5 .,. I' 

1. ~SKP_ s ---,· -= * --=--- 2.4 i 
I so - --9.131 
-s-u--·l----oc--r.·-- ---~5~5--1 

12.4 
·--

15.9 11.5 

19.2 25.8 
2.2* -

26.6 7.2 
-~---~ 

- 10.4* 

8.8 ~~.0* 
----1------- --- ··-----, 
SP oc* oo* 28.6 I - --~-------- -·--------'-------~- ----'-------· --------------

~p 

~OTE: Items marked * may not he significant 

are not considered significant since 
the number of days is low. 

- The reactivated index is not con­
sidered significant ,due to a very few 
f-·: u i pment~. 

say that Table II indicates that reactivation work 
is improving and ships are joining the fleet better 
able to sustain themselves electronically. Even so 
the indexes of electronic reliability are very low. 

Table III was developed to evaluate the elec· 

tronics reliability by ship types. It should be 
realized that the size of the sample in each type,-­
with the exception of the DD class, is so limited 
that detailed conclusions drawn from the data 
should he viewed with considerable skepticism. 
The low index of reliability obtained by the re­
activated CV and BBs can he attributed to the 
defects in the equipment when inactivated, many 

exception is SU radar on which the data is not 
considered significant. 

"A furtlter detailed statistical study of this prob­
lem using -data ·primarily accumulated for the 
purpose would produce some factual causes for 
the deficiencies in electronic reliability afloat. A 
representative sample could he obtained from 
destroyer types and the lessons learned there ap-
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TABLE ITI 

Index= 
Equipment Days Training 

Ship Repair Unit Hours 

CLASS 
---

Small Craft (AM, PC, PCS, ARS) 

APD 

DE & EDE 

DEC 

DMS 

DD . 
DDE 

DDR 

CVE 

CVL 

cv 
CL 

CA 

BB 

of which could have been corrected through ade­
quate reactivation and test of the equipment. It is 
felt that continued operation of the vessels will 
bring them to the same index of reliability as the 
continuously active ships of those classes. The 
inability of the DD class vessel to maintain its own 
equipment for n1ore than approximately one week 
indicates a real weakness in that class. 

Discussion 

TABLE I-lt is painfully obvious that the elec­
tronic reliability in the fleet is at a very low level. 
Not one single piece of equipment is effective one 
month without help outside the ship. The only 

ACTIVE REACTIVATED 

14 00 

- 7.4 

7.7 5.8 

- 1.0 

00 00 

7.6 5.8 

- 00 

13.5 -

- 26.2 

00 -

00 7.4 

00 -

- 31.5 

- 8.3 

plied to larger units as well as to the destroyer 
classes. 

The following points though based on experience 
are hypothetic: 

l-One of the major causes for a lowering of 
the electronic reliability is the widespread lack 
of an effective preventive maintenance program. 
Many of the electronic failures are caused by the 
accumulation of simple minor derangen1ents, none 
of which are individually vital. Dust and dirt art· 
constantly noted to gather in such proportion~ a~ 
to short out and disable the equipment. Since tuhe 
failures are frequPnt ly pro~n·~~i ·, e, many elP<>-
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tronic failures f rom this cause could b e intercepted 
by a preventive mainten ance program. 

2- Anoth er of the importa nt r easons the elec­
t ronic r elia bility is low is the lack of an admiriis­
t rative organiza tion and a lack of leadership. F ew 
ship s have a working administrati ve organization 
in electronics of bills, procedures, r ecords and 
publications. T h ere are n o specific instructions and 
direct ives for electronics administration as th ere 
are in th e Bureau of Ships Manual and USF 82 
for en gineer ing. 

T h e leader ship problem in el ec tronics i s ·most 
acute. The technical aspect of the work h as an 
unfortunate effect on leader ship. Probably the 
best answer is plain ordina r y N a val discipline. 
Some o fficers feel that this problem of leadership 
is, in a large part, the k ey t o electronic difficulties. 

3- A no ther detraction to electronic r eliability is 
lack of confidence and lack of knowle dge of the 
capabilities o f th e equipment. Often a radar 
capable of reliable detection of air t argets at one 
hundred (100 ) miles will he a ccepte d wh en pro­
d ucing ranges of fo rty (-10 ) miles. This satisfa ction 
wi th less th an optimum res ults, furth er imposes 
an unwa rran ted h andica p on th e o p era tional p er­
formance of search radar . 

4- P robably the greatest sin gle item which 
lowers e lectroni c reli ability is the r equests for 
technical a s,;'l istance befo re the elec tr onic m en on 
b oard have exhausted t h eir ability to fi x the defec­
t ive gear. T h e Sh ip R e pai r U nit engineers o n one 
occasion r espo n d in g to a call for assistan ce found 
th e difficulty was a blown fuse. Such calls fo r o u t­
side help affo rd no train in g or developm ent of the 
enl isted electro nic ratin ~s and th ey soon lose p r ide 
a nd desi re ·to b e self-suffic ient. 

5- Most o f ten t he b lam e for p oor electronic 
r eliabi lity i s placed on design . T h is i s n o t t rue ! 
Ad m itte d ly so m e few pi eces o f in ferio r desi gn ha ve 
r each ed t he fl eet. hut the Yas t majo rity o f the 
radars a r e well designed , well b uil t, and well 
inspected b efore th ey eve r r each th e installation 
stage. T he poor r esults l ie in th e laps o f th e 
operators and th e m a inte na nce m en o f th e fl eet. 

These fi ve item s may n o t he a magic formul a 
to cu re all electronic a ilm en ts, but th ey will h elp 
a t remen do us am ount. Ships which ha ve seri o usly 
a pplied th em selves to corret:tin g: th ese fau l ts, h ave 
impoved whil e in G uantanam o Bay. 

T ABLF. II- T h ere is. w ith o ut an y dou b t, a 
m m·ked impro vem ent of the elect ron ic r ea d iness of 
thP ships reportin~ fo r duty Jro m th e A tlanti c 
He,;c>r ve F le" t. It i s ol-v iou s the R ese r ve F leet pe r-
,;unne] h ave m ade a "on sc-iC'ntio us effort to improve 

~ and thpy b 'e ~. r ·e··cl c>t l. 

·~: 

TABLE III- It is clear that the larger ships are 
more self-sufficient than the smaller ships. It is 
true that larger ships have more electronic r a tings, 
but they also h ave more gear. Probably the an swer 
is in the be t ter organization an d a dministration 
of electronics in larger ships where one officer can 
devote more of his time to electronics. In sm aller 
ships there is often excf1 ange of talen t on par­
ticularly difficult problem s, hut that is only par­
tially effective. The answer seem s to h e in b etter 
administration and leadership. 

In all the discussion above, the term electronics 
has applied to search radar, but simila r problem s 
and r esults appear in the fi re control r a dar , sonar 
gear, and communications equipment. 

Conclusions 
1- The ships are not el ectronically self-s ufficient. 

The electronic reliability is ver y low. 
2- The reactivation program is improvin g in 

electronics. 
3- L arger ships have a high er e lectroni c 

r eli ability. 

SV MODULATION 
NETWORKS 

T h e foHowin g is th e B ell T ele phone L aboratory's 
recommended m ethod of m easurin g th e mod.n ets. 
and the tolerances lo be ex pected: 

l\I EAS URE 

I I 
UETW EEN 

l\IAXIM Ul\T l\IIN l l\1 Ul\1 

T ERi\II N ALS 
O HM S OHl\IS 

1 an d 2 5.0 3.5 

N OTE : Wh en this m easurem ent is m a de, T enni-
n als 4 and 5 must be connected toge ther - m e as-
ures coil L3 in th e fil am ent circu i t o f th e ma g· 
netron. 

3 and 8 2.30 1.60 

N OT E: This m easures th e resista nce o f coils 9 
a nd 10 of Ll in seri es wi th co il L4. L4 is th e 
coil which usually fai ls. 

6 and 9 485 435 

NOT E : Gi.ves r esista nce o f all secondary coils 
of L 1 a nd L2 in series with th e th ermi sto r. The 
thermisto rs r es istan ce varies i n ve r·sely with t em -
perature and th is m eas ur·cm en t sh ould h e m a de 
a t 70 cleg. F. 
-- --

7 and 9 360 310 

N OTE: Sam e m easu rem en t as ab o ve hu t exdnd-

I ing th e the rmis tor. 

SUI:JFLOT ONE E lw lronirs Neu·slell er 

IS THE HOUR 

Stai-t the New Yeat· off right. Apply an Ounce of 

P rt>vention to your elech·onic e{{Uipment. Consult 

the Preventive Maintenance Section of Your Instruc­

tion Books ! 
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Ol .~R PRIDE 

Arti9t's conception of our 

newest and largest "flat­

top", the USS FORRESTAL 

(CV:S-59) now under con­

struc:tion. Without 'Electron--, 
ics ~he could .not fulfill her , 

mission as one of our finest 

co1npatant ships. 

OUR RESPONSIBILITY 
' 


