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Aircraft hangar lightning rods and
cable in the vicinity of receiving an-
tennas.

point at which the electronic sys-
tem enters the earth.

9—Check the Interference
Coupling to Each Receiver

a—Through the power wiring.

The next step in the measure-
ment portion of the interference
survey is to check the levels of
interference entering the receiver
through the power wiring. This
check should be made at the re-
ceiver power terminals. The meas-
urements should be made in accordance with the
procedures contained in Section (4) of the follow-
ing instruction books:

(1)—NAVSHIPS 91196, Radio Test Set
AN/URM-6.

(2)—NAVSHIPS 91255, Radio Test Set
AN/PRM-1.

(3)—NAVSHIPS 900,990, Noise Field In-
tensity Meter TS-587/U and
TS-587A/U.

(4)—NAVSHIPS 91388, Radio Test Set
AN/URM-17.

To insure that accurate information is obtained
on the power line interference, curves of interfer-
ence versus frequency should be plotted on a graph.
This graph should show the average, quasi-peak,
and peak values on the same sheet plotted as fol-
lows:

2-ke intervals from 14-30 ke
5-ke intervals from 30-50 ke
10-ke intervals from 50-100 ke
20-ke intervals from 100-300 ke
50-ke intervals from 300-300 ke
100-ke intervals from 500-1000 ke
200-ke intervals from 1-3 Me
500-ke intervals from 3-5 Me
1-Mec intervals from 5-10 Me
2-Me intervals from 10-30 Me¢
5-Me intervals from 30-50 Mec

Report all buildings with tin roofs located in proximity
to receiving antennas.

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 Mc

50-Mec intervals from 300-500 Me
100-Me intervals from 500-1000 Mc

In addition, other points should be
plotted near any peaks or dips in
order to insure accurate curves.

These curves will indicate what
filtering, if any, will be required
in order to reduce the conducted
interference to an acceptable level.
If the receiver has an internal
power line filter, measurements
should be made, if practical, to check the adequacy
of the filter.

It is important to monitor the interference au-
rally at all times during the course of the measure-
ments in order to obtain information which may
later be used to identify and locate the sources of
interference.

b—Through the control and audio wiring.

The next step in the survey is Lo measure the in-
terference reaching the receivers by means of the
control and audio wiring. These measurements
should be made at the receiver terminals in ac-
cordance with procedures noted in Paragraph 9a
above. The information obtained thereby should
be presented in graph form as specified previously.,

c—Through the antenna lead-in.

In order to inake the next measurements required
on the survey, the following steps should be taken:

(1)—Disconnect the antenna lead-in from
the receiver.

(2)—Disconnect the lead-in from the first
normally available jack inside the
building (antenna patch panel).

(3)—Ground the patch panel end of the
lead-in.

(4)—Connect the test equipment to the
receiver end of the lead-in and make
required measurements.

Report all painted insulators.
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Report all improper cable connections such as this
taped anemometer cable.

Particular care should be exercised in accomplish-
ing Step (4). It is important that the correct ac-
cessories are used, and that complete information
on all test equipment and accessories be included
in the data.

Sufficient spot checks should be made, throughout
the range of frequencies covered by the test equip-
ment, to determine the need for complete measure-
ments. Any indication of leakage or coupling into
the cable should be cause for complete measure-
ments. The data resulting from the spot checks
may be presented in tabular form, but the data de-
rived from complete measurements should be pre-
sented in the form of curves, with values plotted at
the intervals and over the frequency range speci-
fied in Paragraph 9a above.

d—Through the antenna system.

To make the final checks on the receiver, connect
the test equipment to the first normally available
jack inside the building (antenna patch panel),
and measure the interference present on the an-
tenna and sutenaaz downlead. Plot curves of inter-
ference level throvgho . the rang e of the antenna)

as specified in Paragraph 9a above. In every case,
the radio interference levels existing on the operat-
ing frequencies of the particular receiving activity
should be measured and reported along with the
measurements on other frequencies.
10—Locate All Sources of Interference

By means of the measurements specified in Para-
graph 9 together with aural monitoring done dur-
ing those measurements, information should have
been gained which would assist in pin-pointing all
sources of interference. If the interference is con-
ducted, the source may be located more easily by
laying out the immediate area into sections accord-
ing to power line installation. By checking each
section in order, the location of the interference
source may be determined. If the interference is
radiated, three-point triangulation may be used to
determine the area in which the source lies. When
the location has been narrowed down to a small
area, the loop probe may be used to determine the
offending equipment.

11—Data Required on Inferference Sources
Each source of interference, except those subse-
quently listed, should be described completely hY
means of the following information:
a—Date measurements were made.
b—Time measurements were made.
c—Description and location of source.

(1)—Manufacturer’s nameplate data.

(2)—Indication of actual use.

(3)—Cognizmu:e of source.

(4)—Distance and bearing from nearest re-
ceiving antenna on which the interfer-
ence was noted.

d—Curves of interference versus frequency, ob-
tained before suppression is applied. Graph
should show the qu erage, quasi-peak and peak
values on the same sheet. plotted as follows:
2-ke intervals from 14-30 ke
5-ke intervals from 30-50 ke
10-ke intervals from 50-100 ke
20-ke interyals from 100-300 ke
50-ke intervals from 300-500 ke
100-ke intervals from 500-1000 ke
200-ke intervals from 1-3 Me
500-ke intervals from 3-5 Me
1-Me intervals from 5-10 Me
2-Me intervals from 10-30 Me
5-Me intervals from 30-50 Me
10-M¢ intervals from 50-100 Me
20-Me intervals from 100-300 Me
50-Me intervals from 300-500 Mec
100-Me¢ intervals from 500-1000 Me

In addition, other points should be plotted near
peaks and dips in order to insure accurate curves.
The following information should be included on
the graph:
(1)—Title.
(2)—Distance from source to location
where measurements were made.
(3)—Description of exact location at which
' measurements were made.
(4)—Specific test equipment and accessories
used in measurements.
(5)—If conducted interference, state type
of wiring serving the source.
(6)—Date measurements were made.
(7) —Signature of engineer making meas-
urements.
e—Notation, based on weather conditions, re-
garding present or predicted atmospheric
noise.
f—Photograph(s) showing details of the inter-
ference source before suppression methods, or
components, are applied. These would not
normally be required on common sources
such as fluorescent lights, telephone equip-
ment, business machines and ignition ~vstems.
g—Corrective measures.
(1)—Details of suppression methods ap-
plied.
(2)—Recommendations in detail as to fun
ther corrective action.
anation of failure to take con

(3)

rective action.

" h—Sketches or circuit diagrams giving values and
types of components, or items, used in req’uc—
ing the interference.caused by the source.

i—Curves as in Paragraph 11d above, with data
taken after corrective measures have been ap-
plied (if any were applied).
12—/nterference Caused by Ignition
In the event that vehicle ignition interference
{except as noted below) is recorded at such loca-
tions as control towers, communication centers, and
antenna farms, the following information shall he
included in the report:
a—Distance from measurement site to nearest
road, highway, parking area, apron or ramp.
b—Number of traffic lanes or parking spaces.
ce—Ouwnership of vehicles using the road.
d—Amount of traffic based on a 24-hour perwd
All plane-handling equipment, crash vehicles, emer-
gency power units, and other such sources of igni-
tion interference are to be listed separately with
the following information supplied on each unit:
a—Complete manufacturer’s data including en-
gine number.

b—Distance to the nearest active receiving an-
tenna.
c—Tvpe and extent of interference suppression
applied, if any.
d—Indication of the extent to which the unit in-
terferes with communications (spot checks
on frequencies in the range of interest).
13—Interference Caused by Non-Navy Transmissions
Transmitters located outside the Naval Activity
being surveyed may cause interference of one type
or another. Such transmitters may be any of the
following:
a—Commercial land communications.
b—Commercial marine communications.
ce—Frequency-modulation.
d—Television.
e—Amplitude-modulation.
f——Amateur.
g—Civil Aeronautics authority.
h—Loran.
i—Coast Guard.

Report all examples of poor engineering practice such

as this whip antenna with the do.rlead termination
to a rusty bolt.

A3LOIY 1S3y

OI41S3d

€¢ d3d



RESTRICTED

RESTRICTED

24

j—Army.
k—Air Force.
If interference is noted, the following information
should be furnished on each transmitter involved:
a—Description and exact location of measure-
ment site at the activity.
b—Complete description of interference and sus-
pected causes.
c—Sky conditions (movement of cold front,
warm front, or occluded front).
d—Tidal height referred to high and low tide
values and average mean level (if in tide-
water area).
e—Transmitter identification.
j—Latitude and longitude of transmitter site.
g—Operating frequency.
h—Pouwer.
i—Type of emission.
j—Tvpe of antenna and directivity.
k—Distance of transmitier from measurement
site.
I—Fundamental field intensity.
m—Second harmonic field intensity.
n—Third harmonic field intensity.
o—Date measurements were made.
p—Remarks as necessary.
Technical information concerning commercial
transmitters, and measurable signals thereof, may
be obtained from any office of the Federal Com-
munications Commission.
14—Make a Noise Level Recording
A 24-hour recording of noise level should he
made at such sites, and on such frequencies, as may
be specified by the Bureau of Ships or the Indus-
trial Manager.
15—Obtain Data for a Noise Level Contour Map
At such activilies as may be determined by the
Bureau of Ships, or the Industrial Manager, noise
levels should be plotted in contour form on a sepa-
rate station map and included in the report. This
map may he a photostatic reduction, but the size
should not be =0 small as to render the information
undecipherable.
16—Assemble Data in Final Report Form
All information resulting from this survey should
be prepared in final form for transmission to the
Bureau of Ships (Code 910) in accordance with
established procedure. If the survey has been con-
ducted by Navy personnel, it is desired that fifteen
(15) copies of the report be forwarded to the
Bureau. If the survey has been conducted by con-
tract engineers, the reports should be submitted as
specified by the applicable contract.
It is expected that the security classification, en-

gineering content, and such other matters, will he
approved by the Industrial Manager. Only when
the engineering data is complete and presented in
a form suitable for forwarding to the Chiefl of
Naval Operations, Bureau of Aeronautics, Bureau
of Yards and Docks, and other departments within
the Department of Defense, should the reports be
approved for transmission to the Bureau.

If a survey is conducted on an air station, com-
munication station, remote receiver location, or in
a large building, the formal report should he sub-
mitted. This type of report should contain the
following elements:

a—Tiile Page.

(1)—Subject of report.

(2)—Number of report (optional).

(3)—Name of organization for whom re-
port is made.

(4)—Name of organization submitting the
report.

(5)—Date.

(6) —Signature of approving officials.

(7)—Other statements required by Navy
Security Manual.

b—Distribution List: (separate page).

(1) —Number of report.

(2)—Organization or individual receiving
report.
Note: This page is to be used for all
reports classified “Confidential” and
higher.

c—Letter of Transmittal: (Separate page).

(1)—Authorization—references Lo all docu-
ments bearing on the contents of the
report.

(2)—Purpose—brief statement of the ob-
ject of the report. Any assumplions
should be stated.

(3) —Scope—a statement of the degree of
comprehensiveness of the report:
what considerations are included and
what have been excluded.

(4)—Acknowledgments—the personnel en-
gaged in the work covered by the re-
port may be listed: assistance from
all cooperating agencies and parties
should be mentioned.

d—Table of Contenis: (separate page).

A list in the order of appearance, of the divisions
and subdivisions of the report together with their
respective page numbers. Figures, tables, and ma-
terial in the Appendix should he listed.

e—Summary: (separate page).

Measuring and locating sources of radiated electronic interference using the
AN/URM-6 radio interference and field intensity measuring equipment.

(1)—Abstract—a boiled-down version of
the entire report in the smallest pos-
sible space without sacrifice of clear-
ness or completeness.

(2)—Conclusions—hrief, concise statements,
bhased on the facts revealed by the
survey.

(3)—Recommendations — short statements
concerning future work as a result of
the survey.

= -Survey Procedure:

(1)—List of equipment.

(2)—Visual inspection.
{a)—Ground system.
(h)—Antennas and antenna sites.
(¢)—Antenna downleads.
(d)—Filters.

(3)—Measurements.
(_u)fGrulmd system resistance.
(b)—Interference coupling.

(4)—Sources of interference,

(5)—0ther 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 detailed to enable anyone at some fu-
ture date to reproduce the measurements insofar as
is possible. No information should be left out and
no assumptions should be made. No general state-
ments and meaningless phases should he used.
FACTS ARE DESIRED. Adequate data should be
presented with no inconsistencies. Correct refer-
ences should be made to all material in the ap-
pendix.

g—Conclusions.

The findings and results of the survey should be
presented in the order of their importance. The
information presented in this section deals with the
past and present; and must be drawn from un-
questionable premises, and based on adequate data.
In contrast to the information presented in the
summary, the conclusiens here should be detailed
and explicit.

h—Recommendations.

The information presented in this section has to
do with the future treatment at an activity. All im-
provemenls that are considered necessary should
be presented in the order of their importance. In

contrast to the brief statements in the summary,
the recommendations given herein should be de-

tailed and complete.

i —Appendizx:
(1)—Graphs.
(2)—Tabulated data.
(3)—Diagrams and drawings.
(4)—Maps.
(5)—Recordings.
(6)—Photographs.
(7)—Copies of Data Sheets.

If the survey is of brief duration (trouble calls,
“quickies”, et cetera) a letter-type report may be
submitted, provided the engineering content is satis-
factory. This type of report should include the
following elements listed above:

a—Survey procedure.
b—Conclusions (optional)
c¢—Recommendations (optional).
d—Appendix (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 recent Failure Report from the U.S.S. Mount-
rail (APA 13) to the Bureau of Ships reported a
case of improper operation of a newly received
R-F Signal Generator AN/URM-25. A routine
check showed that all tubes were good, and no ap-
parent cause for failure existed. After a short
time, however, the set started to blow the line fuses.

Upon investigation, the source of trouble was
traced to defective wiring. It was found that the
lead supplying filament voltage to the audio com-
partment (this lead is encased in braid and is
covered with transparent plastic insulation) had
shorted out where the braid terminated in the
audio compartment and had melted back the
plastic insulation for five inches. This action also
caused the insulation on the filament supply leads
in the power supply to melt and short all the wires
served together leading to the four-prong connec-
tion plug. It was also found that the serving twine
was so tightly bound around the wires that the
soft plastic insulation was severed in many places.

The Bureau of Ships suggests an inspection of
all braided leads covered with plastic insulation

be made upon receipt of the signal generator and

approximately quarterly thereafter. Particular at-
tention should be given to braid terminations,
melted plastic insulation and tightly bound serving
twine.

This situation has been brought to the attention
of the manufacturer and modifications are being
made to prevent recurrence of the aforementioned
unsatisfactory conditions. An insulating heat re-
sistive sleeving is heing substituted for the plastic
insulation. A new type of plastic lacing cord is
also being used which will not cut the insulation.

The Index to Volume 6 in the December 1951
ELECTRON covers the period July 1950 +to
December 1951, numbers | through 18 respec-
tively. The articles are listed alphabetically and
by classification according to the issue number
(inside front cover) and page. For instance an
article that is listed as 16-11 is on page Il of
the number 16 (October 1951) issue. Starting

with the January 1952 ELECTRON each new
volume will cover one calendar year.

Editor
BuSmirs ELEcrron
Sir:

Several times the problem of radiation pattern
change, variation, ete. caused by slight changes of
Feed-Horn posilioning at the focus of a parabolic
reflector has occurred on AS-120/TPS-1B an-
tenna; therefore I desire answers to the following
questions:

A radar parabolic reflector of the equation
(y-k)2=4a (x-h) is fed by a horizontal dipole sur-
rounded by a parabolic reflector of the equation
(y-k)? = —4a(x-h), both axis parallel to the x

axis as per sketch below: A

a. Would the distance VF be measured to the
center of the dipole or to the edge of the feed-
horn?

h. Frequency is in the Lk band. What effect on
the radiation pattern does moving the feed-horn
and dipole up or down on its y axis cause?

P

M X

MP%= 4VF-VM

2
MP® |
VF = — —
VM 4

l

EDITOR

c. If the feed-horn is moved angulary along the
y axis (i.e. dipole held fast at focus and the horn
rotated up or down on the y axis) would the center
of the beam as reflected from the large parabola
he raised up and down, if so, how much.

L. C. H.

The specific answers are as follows:

(a) The distance VF, according to the enclosed
sketch, is known as the focal length of the parabola
and is measured to the center of the dipole.

(b) There may be a slight change in gain be-
ticeen the side lobes and the main desired lobe
or the main lobe may be decreased. Furtier, there
may be a shift of the main lobe. This is a very
general question as are the following and a specific
answer cannot be given.

(¢) If the fud or dipole is held constant and the
parabolic reflector tilted upwards or downwards,
the beam shijt will be affected correspondingly.
The amount of tilt of the reflector will determine
the amount of shift of the beam.

Normally, a parabolic dish will have a definite
focal distance when manufactured. When a fud
or dipole is placed at this stated focal point and
free-space patterns taken, it may be found that
optimum  conditions will be obtained at a focal
point slightly more or less than this distance. To
restate, the main parameters to consider in dealing
with parabolic reflectors and which will have to be
varied to obtain desired conditions are:

(1) The focal distance.

(2) Length of dipole. :

(3) Distance betiween dipole and parasitic

reflector. A
Editor
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some notes on

by

LCpr. F. G. SCARBOROUGH and
Lt. D. W. TomMLINSON
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 Ships 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
ships in training was examined. Most of the data
available was qualitative in 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 he obtained 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

1 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.

Table I covers the seven-month period and all g¢
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

one out

and a half man-hours and thus
drastically reduced the index. Since

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.

activated

ficant.

— The continuity of data on the re-

ships was satisfactory and

the index is considered significant.
There were insufficient continuous
active cases to be considered signi-

could be called an index of electronic reliability. SR-a — There were no reactivation cases and
few continuous active cases. How-
Comments on Table | ever, these few did not require out-
SA — In the continuous active ships, four side assistance. '
°.f the e'quipments requirfed no out-  gR_g — The indexes indicate poor reliability
sxd.e assistance. One. equipment re- in both continuously active and re-
qu_u'eld eighteen Ship Repair Unit activated ships. Most of the trouble
f“:n""“:s] and thus reduced tl;)e centered around the antenna, and
ullolek. p argerhfalmpl?, ;vould prob- much of the Ship Repair Unit time
ably produce a higher Incex. was spent trying to improve per-
SL — In the reactivated ships, five equip- formance by adjusting and cleaning
ments required no outside assistance. the r-f section. The index is there-
One equipment required ninety-three fore of little consequence.
TABLE 1
7-MonNTH PERIOD (1 November 1950-26 May 1951)
By Re-xi;:livated Shin R U Active
= ays ip Repai it D Ship Repair Uni
§, Number| Training Honrl.: ™ Index | Number Trail:lyisng P H%l:frlsr m Index
SA 13 439 88 5.0 5 117 18 6.5
SL 6* 192* 93.5* 21¢ 1* 29* — ¥
SC2,3,4,5 6 203 29.5 6.9 3 82+ 9 9.1*%
SR-a 4* 130* 0* o ®
SR-6 7 257 67 3.9 4% 95* 18*% 5.3%
SG-1b 13 456 29 15.8 17 507 44 11.5
SG—6 7 269 14 19.2 7 181 7 25.8
SK 2% 78* 367 2.2*
SPS 5 213 8 26.6 15 479 67.5 7.2
) 7* 83° 8° 104*
SU 7 247 28 8.8 4 88* 2% 44*
SP 3 103* — o ® 7 171 6 28.6
T
Note: Items marked ¥ may not be significant. !
|
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SG-1b  — The data is good and is generally

uniform in all ships. This is one
of the two cases 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 cony
sidered unusual. If this equipment
were eliminated the index would be
raised to 18.9 which is probably near

a true evaluation.

SO and SU — The continuous active ship indexes

It must be borne 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-1b 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 on
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 Il

The comments from Table I apply here also. In
addition it is interesting to note that there is o
definite improvement in the reactivation reliability
index in data which is considered significant. The
only exception is in the SG-1b. The difference
between the 5l4-month period and 7-month
period is in the order of 714 % and probably has
no meaning. It may be a reasonable assumption to

TABLE II
o 1 Nov 1950 1 Nov 1950 1 Nov 1950
5 to to to
= 1 Feb 1951 16 Apr 1951 26 May 1951)
= (3 Mos) (5.5 Mos) (7 Mos)
Reactivated Active Reactivated Active Reactivated Active
SA 2.12 ? 4,17 3.90 6.5 5.0 6.5
SL 118 | oo 1.47* 0 2.1* 0%
i sC 3407 | w° 145 9.0% 69 9.1"
SR-a_| — = — B — o
| SR-6 2.9 — 3.83 7.2% 3.9 5.3%
SG1b | 1.6 124 17.2 165 159 115
SG-6 9.5 o ® 15.5 © 19.2 25.8
SK — — 6.5" — 2.2° —
SPS_ | <t 24 9.6° 6.3 26.6 12
‘ SO — 913 — 9.0* — 10.4%
sU oo 15.5 15.3 44.0° 8.8 4407
SP ot o® 20.3 w0* 28.6
Note: Items marked * may not he significant
are not considered significant since  say that Table II indicates that reactivation work
the number of days is low. is improving and ships are joining the fleet hetter
R — The reactivated index is not con- able to sustain themselves electronically. Even so

sidered significant-due to a very few the indexes of electronic reliability are very low.

€ juipments. 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 be viewed with considerable skepticism.
The low index of reliability obtained by the re-
activated CV and BBs can be attributed to the
defects in the equipment when inactivated, many

-

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

‘A further 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 be obtained from
destroyer types and the lessons learned there ap-

TABLE III
Index Equ.ipment .Days .Training
Ship Repair Unit Hours
CLASS ACTIVE REACTIVATED
Small Craft (AM, PC, PCS, ARS) 14 e
APD — 1.4
DE & EDE 11 5.8
DEC — 1.0
DMS o ©
DD 7.6 5.8
DDE — 0
DDR 13.5 — .
CVE — 26.2
CVL 0 —
Ccv © 7.4
CL ® —
CA — 31.5
BB — 8.3

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 more than approximately one week
indicates a real weakness in that class.

Discussion

TABLE I—TIt 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

plied to larger units as well as to the destroyer

classes.

The following points though based on experience

are hypothetic:

Q3aLOYLSTY

1-—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 derangements, none
of which are individually vital. Dust and dirt are
constantly noted to gather in such proportions as
to short out and disable the equipment. Since tube
failures are frequently progressive, many elec-
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tronic failures from this cause could be intercepted
by a preventive maintenance program.

2—Another of the important reasons the elec-
tronic reliability is low is the lack of an adminis-
trative organization and a lack of leadership. Few
ships have a working administrative organization
in electronics of bills, procedures, records and
publications. There are no specific instructions and
directives for electronics administration as there
are in the Bureau of Ships Manual and USF 82
for engineering.

The leadership problem in electronics is most

acute. The technical aspect of the work has an

unfortunate effect on leadership. Probably the
best answer is plain ordinary Naval discipline.
Some officers feel that this problem of leadership
is, in a large part, the key to electronic difficulties.

3—Another detraction to electronic reliability is
lack of confidence and lack of knowledge of the
capabilities of the equipment. Often a radar
capable of reliable detection of air targets at one
hundred (100) miles will be accepted when pro-
ducing ranges of forty (40) miles. This satisfaction
with less than optimum results, further imposes
an unwarranted handicap on the operational per-
formance of search radar.

4—Probably the greatest single item which
lowers electronic reliability is the requests for
technical assistance before the electronic men on
board have exhausted their ability to fix the defec-
tive gear. The Ship Repair Unit engineers on one
occasion responding to a call for assistance found
the difficulty was a blown fuse. Such calls for out-
side help afford no training or development of the
enlisted electronic ratings and they soon lose pride
and desire to be self-sufficient.

5—Most often the blame for poor electronic
reliability is placed on design. This is not true!
Admittedly some few pieces of inferior design have
reached the fleet, but the vast majority of the
radars are well designed, well built, and well
inspected before they ever reach the installation
stage. The poor results lie in the laps of the
operators and the maintenance men of the fleet.

These five items may not be a magic formula
to cure all electronic ailments, but they will help
a tremendous amount. Ships which have seriously
applied themselves to correcting these faults, have
impoved while in Guantanamo Bay.

TABLE 11— There js. without any doubt, a
marked improvement of the electronic readiness of
the ships reporting for duty from the Atlantic
Reserve Flect. It is obvious the Reserve Fleet per-
sonnel have made a conscientious effort to improve

and ilit‘_\' b ve = -ecded.

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 ratings,
but they also have more gear. Probably the answer
is in the better organization and administration
of electronics in larger ships where one officer can
devote more of his time to electronics. In smaller
ships there is often exchange of talent on par-
ticularly difficult problems, but that is only par-
tially effective. The answer seems to be in better
administration and leadership.

In all the discussion above, the term electronics
has applied to search radar, but similar problems
and results appear in the fire control radar, sonar
gear, and communications equipment.

Conclusions

1—The ships are not electronically self-sufficient.
The electronic reliability is very low.

2—The reactivation program is improving in
electronics.

3—Larger ships have a higher electronic
reliability.

SV MODULATION
NETW ORKS

The following is the Bell Telephone Laboratory’s
recommended method of measuring the mod.nets.
and the tolerances 1o he expected:

MEASURE ' | '

BETWEEN MAXIMUM MINIMUM
T OHMS OHMS
1 and 2 5.0 3.5

NOTE: When this measurement is made, Termi-
nals 4 and 5 must be connected together—meas-
[ ures coil L3 in the filament circuit of the mag:
netron.
Jand 8 2.30 1.60
| NOTE: This measures the resistance of coils 9
and 10 of L1 in series with coil L4. L4 is the
coil which usually fails.
6and9 485 435

NOTE: Gives resistance of all secondary coils

of I.1 and L2 in series with the thermistor. The
thermistors resistance varies inversely with tem-
perature and this measurement should be made

at 70 deg. F.
Tand9 360 310

NOTE: Same measurement as above but exclud-
ing the thermistor.
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IS THE HOUR

Start the New Year off right. Apply an Ounce of
Prevention to your electronic equipment. Consult
the Preventive Maintenance Section of Your Instrue-

tion Books!




- oy
St S -~ Lk

i

Artist's conception of our
hewest and largest “flat-
top”, the USS FORRESTAL
(CVB-59) now under con-
struc:tibn. Witho%t Electron-
ics, she could not fulfill her
miggion as one of our finest

combatant ships.
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