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The CLC-1 Task Fleet Flagship was conceived by the
Navy's Ship Characteristics Board as an entirely new
kind of Naval vessel to transport, maintain, and provide
facilities for the exercise of command functions over a
Joint Expeditionary Force or Fleet. The concept behind
the CLC—1—that of a major fleet ship having no other
mission except to serve as a floating nerve center for a

complete Task Force—marks a distinct break with Naval

tradition. Even the armament of the CLC-1 has been re-
duced to the minimum necessary for defensive purposes
only; and this armament has been further subordinated
by such limitations as the restricting of the arc of fire
wherever it interferes with the effective accomplishment
of flag functions.

The procedure in planning and designing the CLC-1
also represents a new departure from tradition. For the
first time in Naval shipbuilding history, the electronics
engineer is being given an important part in the initial
planning of a major vessel—with authority, in effect, to
write his own ticket. Instead of having to fit individual
equipments into whatever space is left after the rest of
the ship is built, he is being given the opportunity to
incorporate into the original ship design such complete
and integrated electronics systems as he believes are
necessary to meet the needs of future warfare. The result
of this design approach will be the utilization of elec-
tronic devices to an extent never before attempted on
any ship.

The CLC-1 Task Fleet Flagship will be built on the
hull of a CA-122 class heavy cruiser. The ship will be
664 feet long, and will have a beam of 71 feet and a
draft of 25 feet. It will be ruggedly constructed and will
have transverse stability under all conditions of loading.
Its endurance will be 7000 miles at 20 knots, and, except
for the elimination of the armored conning tower and
tube, armor protection will follow the standards estab-
lished for heavy cruisers. Armament will be four 5-in/54
twin mounts, four 3-in/70 twin mounts, and twelve free-
swinging machine guns. Two helicopters will be carried.

Command facilities will include two tactical plotting
rooms——a flag tactical plot and the commanding officer’s
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tactical plot. The flag plot will be located on the flag
bridge, from which the OTC can effectively exercise
tactical command. It will be equipped with radar dis-
play, summary and graphic plots, remote radio controls
for tactical purposes, primary and secondary strategic
plots, tactical surface plot, vertical and summary plot,
DRT, combat intelligence plot, fleet fighter director sta-
tion, and voice circuit recorders, The commanding
officer’s tactical plot will follow standard practice, and a
joint operations room will be equipped with facilities to
exercise command over all assigned forces.

Located close by the commanding officer’s tactical plot
will be the command operations center, a communica-
tions filter room, and a combat intelligence room. The
COC will be equipped for display and summary plot of
necessary information acquired from air and surface
radar, radio, and other sources. Included in its facilities
will be aircraft-early-warning radar terminal equipment.
The combat intelligence room will contain facilities for
collecting, evaluating, and disseminating all combat
intelligence.

AT THE TOP OF THIS PAGE—Profile view of | /48-
scale model of proposed CLC-I Task Fleet Flagship.
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In remaining protected locations aboard the ship will
be radio rooms, a sonar room, a communications office,
code rooms, a strategic intelligence room, a joint plan-
ning office, a troop conference room, a radio intelligence
room, and other special-purpose offices and rooms. Radio
rooms I, 11, and III will be equipped with radio trans-
mitting and receiving equipments adequate for the needs
of the task fleet commander. The sonar room, located
below-decks, will be equipped with scanning sonar and
a sonaramic receiver. Countermeasures facilities will in-
clude equipments for intercepting, analyzing, and, if
necessary, jamming enemy radar, communications, and
guided missile control signals.

The design and development of the multiplicity of
electronic” equipments on the CLC—-1—detection, rang-
ing, communications, navigation, and countermeasures—
is involving the efforts of a large number of the Navy's
development activities. Included among these is the
Navy Electronics Laboratory. NEL's participation in the
design program was begun early in 1948 with a study
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FIGURE 1

of the effects of the original superstructure on the direc-
tivity of communications antennas.! This program has
since been extended to include the designing of the over-
all communications system of the ship. The program

' NEL Report No. 118 CONFIDENTIAL). Directivity Effects
of Superstructure on a Proposed Task Fleet Flagship (CLC—1)
Determined by Ship Models (Final), by V. C, Smith and H. ].
Bootman, 13 April 1949.

is now nearing completion, with delivery of the final
plans for the system scheduled for 1 January 1950.

The Antenna Problem

The principal problem confronting the NEL engineers
was the design of the antenna system for the CLC-1.
From the very beginning of the study, it was apparent
that there were simply not enough good antenna loca-
tions on the CLC-1 to take care of the number of chan-
nels requested by the Chief of Naval Operations. The
original study of the directivity effects caused by the pro-
posed superstructure of the vesel had indicated that the
forward tower, the stack, and the mainmast caused pro-
nounced undesirable directivity in the lower and impor-
tant portion of the 2-to-20 Mc range. A number of
remedial modifications to the design of the superstructure
were proposed, and part of these—such as a revision of
the original rigging specifications—were adopted. How-
ever, even wih these alterations, the number of suitable
antenna locations was still far below the desired mini-
mum. Thus, at the outset, a compromise was necessary,
involving a reduction in the number of channels required
to provide what CNO had decided were necessary facili-
ties for the vessel.

With the number of channels reduced to practicable
limits, and the superstructure modified as far as could be
done without inpairing the other flag functions of the
ship, NEL began work on an integrated antenna system
design program. Simultancous work started on: (1)
calibration of the several usable antenna locations found
previously in the directivity studies; (2) development
of a single radiator for several transmitters or receivers;
and (3) development of the best antenna types for both
transmitting and receiving, consistent with location and
frequency ranges to be accommodated.

Transmitting Antennas

One of the first steps taken by the CLC-1 task group
was a model study to test and calibrate all of the usable
antenna locations on the ship over the 2-to-20 Mc range.
This study was conducted at the NEL model range, using
the 1/48-scale model of the CLC~1 which had previously
been employed in the study of superstructure directivity
effects. The antennas used were 1-48-scale models of a
trussed whip, a modification of the structure used for
many years along the flight dack of aircraft carriers.
Sufficient data has been obtained on this type of antenna
to indicate that its characteristics make it suitable for a
multipurpose transmitter radiator.

Successive directivity patterns were recorded for each
of these antennas at each location, alone and in company
with the rest of the antennas, one by one, until all were
in place. The patterns were recorded at small intervals
throughout the entire 2-to-20 Mc range. From these pat-
terns, it was then possible to determine the position for
any particular antenna which would permit the efficient
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radiation of energy over any given portion of the com-
munication frequency range, and, for each location, the
frequency ranges over which optimum radation could
be expected.

Since, as has been stated, there were not enough ac-
ceptable antenna locations on the CLC-1 to go around,
the second step in the design program was to find some
means of using each antenna to radiate the power of
several transmitters. This marks a considerable departure
from convention. Previously, on shipboard, each trans-
mitter has always had its own antenna. With the multi-
plexing systems proposed for the CLC-1, however, it
is expected that one antenna will be used for as many as
four transmitters. Thus, six or eight antennas will do
the work that would formerly have required twenty to
thirty installations.

One proposed transmitter multiplexing circuit, which
has already undergone a number of tests, makes use of
passive filter networks to isolate the transmitters from
cach other. The feasibility of using efficient filters for
this purpose was first indicated by studies of tuning and
loading conditions of Navy transmitters.? Obviously,

4 - 8.6 Mc 2 _ 3 Me
9.6 - 13 Mc 3.5 - 6 Mc
14=118 Me el - 19 Mc 8 - 11 Me

27T Me 12 216 Mc

20 - 27 Mc_

a very high degree of isolation is required, since there
would be no point in simply substituting transmitter
intereraction for antenna interaction. Bridged-T and lat-
tice networks were found to meet the isolation require-
ment. These circuits permit communication transmitters
to be loaded properly and deliver high output at the
operating frequency, but severely attenuate other fre-
quencies. In fact, the attenuation is so great that it has
actually been possible to operate a 1-kilowatt trans-
mitter and a standard Navy receiver through these net-
works from a common antenna without affecting the
receiver performance.

A number of successful tests have been made with a
diplexing system using this type of filter to connect two
Navy transmitters operating in the 2-to-18 Mc band with
a common antenna (see Figures 1 and 2).3 For the pro-
posed four-transmitter CLC installation, additional filters

*NEL Report No. 63 (UNCLASSIFIED), Tuning and Load-

ing Conditions in General Purpose Transmitters (Interim), by
S. E. Parker, 20 July 1948.

*NEL RCPOI’t No. 115_ (UNCLASSIFIED), A SJ.‘J';g”; fa,r
Muliiple Operation of Radio Transniitters and Receivers (Final),
by S. E. Parker, 1 July 1949.

175 - 280 ke
330 - 600 ke
2 -3.2-Mc

Aerial view of 1/48 scale model of CLC-| Task Fleet Flagship, showing antenna sys-
tem proposed as the result of the NEL antenna systems design study. Transmitting
and receiving antennas indicated and recommended frequency bands for each shown.

FIGURE 2 — Diplex-
ing system using two
transmitters and two
receivers, success-
fully tested at NEL.
(See Figure 1).

will be needed, connected as shown in Figure 3. This
particular arrangement minimizes the amount of tuning
necessary in shifting operating frequencies. While the
capabilities of the system have not as yet been fully
proved, tests results, made with resistive loads under
idealized conditions have been very encouraging.
Another promising type of circuit for transmitter

multiplexing is the CAW system proposed by the Naval

Research Laboratory. This system is based on a method
of coupling the output circuits of several transmitters to
a common coaxial transmission line by means of a serics
of single-turn loops in the line. The performance charac-
teristics of this system are now being compared with the
characteristics of the system developed at NEL.

For practical multiplexing it is necessary, of course,
to insure that the antenna will radiate efficiently at all
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the different operating frequencies. In allocating availa-
ble frequencies among these antennas, two major con-
siderations must be taken into account; first, the 2-to-20
Mc range must be broken down into segments and each
antenna examined for its ability to transmit efficiently
over one or more of these segments; second, “guard
bands” required for channel separations in the multi-
plexing system must be provided between segments.

Choosing the proper antenna location for any given
frequency segment involves a survey of the antenna and
their locations. This survey, as has been shown, was
made for all the antenna locations through the use of the
1/48-scale model. For each of the antennas, there were
found certain gaps in the pattern coverage. These gaps,
made up of pattern irregularities, did not appear at the
same frequency for all antennas. A single antenna, it
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was found, would exhibit acceptable Om“idil‘ectionality
over the range from perhaps 2 to 4 MG, become irregular
or uscless between 4 and 7 Mc, and 2gain become ac-
ceptable between 7 and 20 Mc. Another antenna, at
another location, would be inferior between 2 and 4 Mc,
excellent between 4 and 7, poor between 7 and 20, and
so on. With this information, the antenna design engi-
neer could specify the actual frequencies OVer which cach
antenna would operate efficiently, and the designer of
the multiplexing system could arrange to put his ‘guard
bands™ in those regions where the cfficiency of the an-
tenna was lowest,

Proper knowledge of the characteristics of each an-
tenna and its location makes it possiblc to get the most
out of each as a radiator of power. With this knowledge
it is possible to avoid “hot” spots on coaxial transmission
lines. It is also possible, with this knowledge, to operate
transmitters at reduced power without reducing efficiency.

Although the trussed whip type of transmitting an-
tenna was used throughout in the model studies of
CLC-1 antenna location, several other types of trans-
mitting antennas are also being considered for the actual
shipboard installation. One of these types, a long-wire
flattop radiator, will definitely be used.

FIGURE 4 — Short, tunable
monopole antenna, devel-
oped by University of Cali-
fornia Radio Research Labo-
ratory working in close co-
operation with NEL. Also
shown are receiver and re-
mote tuning control.

Receiving Antennas

It may be shown that any antenna acting as a receiver
of Flcctromagnetic energy behaves exactly as does one
vffhrc-h radiates electromagnetic energy. Thus, the posi-
txon-n']g Qf a receiving antenna is fully as important as the
positioning of a transmitting radiator if directivity effects
e -to be avoided. Like the transmitting radiator, the re-
ceving antenna is affected by nearby metallic objects to
such an extent that lobes and nulls occur at certain fre-
quencies. Thus, like the transmitting antennas, patterns
must be taken of each receiving antenna at each position
to determine how best to utilize these antennas through-
out the communications frequency range. Based upon
the information contained in the patterns, receiving an-
tr?nnas may then be allocated so as to perform most cffi-
ciently at particular frequencies or segments of the 2-to-
20-Mc spectrum,

Unlike transmitting antennas, receiving antennas may
be easily connected to a random number of receivers.
Problems of receiver multiplexing, however, differ in
several respects from the transmitter case. Receivers must
be capable of being tuned rapidly and easily over a very
wide frequency range. This rules out certain methods
employed in transmitter multiplexing. On the other
hand, since the amount of power involved in reception

is small, the use of active networks—those employing
vacuum tubes—may be feasible for purposes of isolation.

No completely satisfactory plan for receiver multi-
plexing has yet been devised. It is apparent, however,
that improvements over present Navy practice are pos-
sible. Today, from ten to twenty receivers are generally
operated from a single untuned antenna by means of
simple parallel connections across the transmission line.
Very inefficient performance usually results. Signal losses
as high as 60 db are often encountered, particularly at
low frequencies such as 15 kc. Impedance mismatches
and absorption of power by other receivers in the string
result in an unfavorable signal-to-noise ratio.t

Several methods of attack on this problem have under-
gone investigation during the past year. In one of these
methods, receivers are isolated from each other and from
the common line by means of a vacuum-tube device
called the “multicoupler.” Properly designed multi-
couplers can provide excellent isolation. They have,
however, certain inherent defects. When used with well-
designed receivers, the signal-to-noise ratio is decreased.
They are prone to the creation of distortion, particularly
spurious response and cross-modulation. They are also
subect to blocking, so that weak signals will sometimes
be lost in the presence of strong ones. Of several com-
mercial multicouplers tested, two have been found to
have features of merit—a unit developed by the Air-
borne Instruments Laboratory, and one known as the
Signal Corps 52XC.6 Although both these multicouplers,
and particularly the AIL unit, are satisfactory in mod-
erate interference fields (less than 0.01 volt at input to
multicoupler), neither one is free from the effects of
spurious response.

A second multiplexing method investigated makes use
of passive filter networks for receivers. This method has
the advantage of not introducing distortion components.
Moreover, the number of receivers that may be added to
the line is limited only by the loss in signal strength in-
troduced by each new receiver connected. Circuits have
been developed which allow receivers to present a high
impedance to the transmission line from the point of
resonance, so that several receivers tuned to different fre-
quencies but connected to a common transmission line
will not seriously load one another. These circuits, how-
ever, are limited in design by maximum attainable Q

*NEL Report No. 147 (RESTRICTED, Limits Imposed by
Noise wpon Multiplexed Receivers in the 15-K¢ to 27-Me Range
(Final), by J. H. Raleigh, (in press).

* NEL Report No. 94 (RESTRICTED) | Evaluation and Com-
pavison of the AIL and the Navy Model RXA Antenna Multi-
coupler Units (Final), by J. H. Raleigh, 30 December 1948.

® NEL Report No. 142 (RESTRICTED), Evaluation of Signal
Corp Model CU-52XC-1/URR Antenna Coupling Unit (and
Comparison with Navy Model RXA Multiconpler Unit) (Final),
by J. H. Raleigh, 24 October 1949.

of circuit elements, and by the impracticability of placing
all receivers at the termination of the transmission line.

An alternative to receiver multiplexing is being tackled
by the University of California’s Radio Research Labora-
tory, working in close cooperation with NEL. This is
the use of a separate, short, tunable, monopole antenna
for each receiver aboard ship. This device is shown in
Figure 4. The scheme affords excellent receiver isola-
tion. The antennas can be mounted flush with the deck
and, because of the efficient energy transfer, can feed re-
ceivers over long transmission lines. Space and installa-
tion needs, therefore, may easily be solved. One objec-
tion to the system, however, lies in the small effective
height (perhaps one foot) of the antennas, which limits
signal pickup. A second and perhaps more important
deterrent is that a complicated servo system is needed
to tune each antenna to resonance in synchronism with
the receiver.

If the very short tunable monopole type of antenna is
not used on the CLC-1, two types of long untuned re-
ceiving antennas will probably be employed. These will
be the conventional long-wire and whip types, alreadly
standard equipment on many ships.

Conclusion

The CLC-1 plans afford the unusual opportunity of
treating shipboard antennas as integral to basic ship de-
sign, instead of appendages. Thus, optimum antenna
sites can be selected. The multiplexing technique applied
to transmitters promises to divide the number of an-
tennas required by at least a factor of four. For recep-
tion, a number of likely methods of raising signal-to-
noise ratios are currently under investigation. The final
solution has not been completely determined, but it has
been proved that shipboard communications facilties can
be greatly improved over present practice.

The electronics art is an ever-changing one and it is
such continuing work as has gone into the CLC-1 sys-
tems design that will keep the Navy abreast of com-
munications development. It is the ability to integrate
all forms of communication and intelligence-gathering
equipments into a workable system that has made it pos-
sible to design such a ship as the CLC-1.

ERROR IN NAVSHIPS
900, 155

The CIC Team Training Center, San Diego, Calif.
reports an error in the “Electronic Test Equipment Hand-
book, Commercial Designations.” NavShips 900,155.
On Page 31 of Volume I, the first equipment designa-
tion should read 202NX rather .than 202,
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PACKING OF CRYSTAL
RECTIFIERS

This office has become aware that silicon and ger-
manium crystal diodes are being received in a defective
condition due to faulty packing.

Packing specifications require each crystal to be com-
pletely enclosed in an approved, non-magnetic, electrical
conducting shielding and packed in a telescoe-style chip-
board set-up box. They must also be centrally suspended
within the box or wrapped in shock absorbent material
in a manner that affords full protection from shock.
Deviations from this method of packing generally result
in damage to the item,

All ships or stations receiving crystal rectifiers im-
properly packed should notify the Electronic Supply
Ofhice, Great Lakes, Illinois, immediately following their
receipt.

BREAKDOWN PROGRAM
RECAPITULATED

The Breakdown Program has resulted in significant
savings to the Navy since its inception. This is empha-
sized by a recapitulation of the cost and value of this
project, as of 31 December 1949,

By means of the Breakdown Program, spare parts
boxes are opened and each item therein removed, segre-
gated, identified, and tagged with an appropriate stock
number. The items are then placed in bins or on shelves
and are reflected in quarterly inventories, thus being
made available for issue by the stocking activity or for
diversion to another activity.

The cost of this recovery averaged only four cents a
piece, whereas the average estimated value of each piece
was 98 cents, or nearly 25 times the recovery cost.

The value of the material processed for stock from 1
September 1948 to the present is estimated at $24,660,-
313.00 or approximately $6.50 per spare parts box.
Pieces processed for stock total 25,163,585—an average
monthly production of 1,572,724,

As of 31 December, 156,175 boxes had been broken
down and an estimated 83,000 boxes remained on hand.
The major activities participating in this Breakdown

Program are SSD, NSC, Oakland and NSD, Bayonne.
The program also was carried out on a lesser scale at
several shipyards and stations.

BUSHIPS CONTROLLED
COMPONENTS

This office assumed certain responsibilities, as of 21
May 1950, in connection with the inventory control, dis-
tribution and redistribution of BuShips controlled com-
ponents and parts. In addition to a revision of the re-
porting procedurcs,_ which eliminated NavShips 2605
as a reporting media, a modification in the procedures
covering the preparation and issue of shipment orders be-
came effective,

Previous to 21 May 1950 the Bureau would, upon
approving requests for BuShips controlled items and
components, issue necessary shipping orders and instruc-
tions. The modified procedure provides for the Bureau
to inform ESO of all approved requests for material and
in turn the necessary shipment orders and instructions
are prepared by this office,

Shipment orders issued by this activity will, in addi-
tion to other information, bear the stock number applic-
able to the material. This in itself represents a departure
from the previous method of identifying material solely
by a Navy Type Number. Although Navy Type Num-
bers, frequently referred to as nameplate nomenclature,
will continue to be used for many other purposes, it
will be necessary to use stock numbers for inventory
and accounting transactions. Navy Type Number to stock
number cross-reference data has been forwarded to cer-
tain activities and will, at an early date, be given wider
distribution.

FIELD CHANGE KITS

When a part included in a field change kit fails, that
particular part should be ordered by stock number. A
duplicate field change kit should not be ordered as such
a method of replenishment is extremely wasteful.

When a certain field change kit is procured, the quan-
tity required is determined by the number of equipments
in the system, and only one kit is obtained for each
equipment. Repairs are to be effected by requisitioning
only those parts required.

MONTHLY
COLUMN

RADIAC PARTS STATUS

While radiac equipments and components are under
the control of the Bureau of Ships, parts peculiar, al-
though initially purchased along with the equipments and
components, are under the inventory control of the Elec-
tronic Supply Office, which also purchases and controls
the parts common.

To date common parts for the IM-3/PD, AN/
PDR-2; IM-7/PD, IM-4/PD, AN/PDR-5, IM-5/PD,
AN/PDR-8, AN/PDR-8B, AN/PDR-8C, AN/PDR~
8D, and AN/PDR-4 are under procurement at ESO.
These parts will be distributed to the primary distribu-
tion points and stock maintained in accordance with the
Quarterly Stock Status Report.

RUGGEDIZED TUBES

Ruggedized tubes, which are usually designated by the
letter "W following the tube type number, were origi-
nally developed by the receiving tube manufacturing in-
dustry under contract with the Bureau of Ships. As a
result of this developmental work, many of these tubes
are now covered by firm specifications and are available
to both military and civilian consumers.

The Electronic Supply Office is purchasing rugged-
ized in lieu of non-ruggedized tubes to fill requirements
for those applications where the two types are mechan-
ically and electrically interchangeable.

The price of a ruggedized tube is considerably higher
than that of the conventional type since special tooling
is required and this cost is added to the price of the
tube. However, the ruggedized tube's longer life and
ability to withstand high impact shock and prolonged
vibration more than offset the increase in price.

REPROVISIONING

The program for reprovisioning the various Electronic
Equipments used throughout the Navy and originally
procured by BuShips is well underway. Each equipment
is researched separately and “Parts Peculiar” lists de-
veloped. The total number of equipments installed in
the active and inactive fleet is considered when a stock
level to be maintained is determined for the part pe-
culiar item. Such levels are checked against current Elec-

tronic Supply System inventories to insure that the recom-
mended stock level is on hand or due in the system.

OBTAINING STOCK
NUMBERS FOR
CONTRACTORS

The specification 16EG (Ships) entitled “Electronic
Spare Parts Requirements” is being referenced in con-
tracts for the procurement of new equipments. This
specification reflects the new Spare Parts Program under
which parts peculiar are provided on equipment con-
tracts and parts common obtained by the Electronic Sup-
ply Office under separate procurements.

The old method of procurement of Spares on a
straight percentage basis for all parts (common and Pe-
culiar) was the best that could be provided at the time,
but occupied much valuable space aboard ship. The
16EG. specification permits procurement of parts pecu-
liar on the basis of life expectancy. Conforming to the

_new Spare Parts Allowance Program, it takes advantage

of the interchangeability of all parts common items.

The new specification also requires that the Mainte-
nance Parts Lists contain JANAP 109 or MBCA de-
scriptions with Standard Navy Stock Numbers for each
item (common and peculiar). These parts lists will be
a great aid for requisitioning replacement parts for
equipments.

To meet the above-mentioned requirements, the con-
tractor is asked to prepare for each maintenance item on
the parts list, seven legible copies of a tabular descrip-
tion on NavSandA Form 217 in accordance with the re-
quirements of JANAP 109 or MBCA Description
Patterns. These descriptions, plus five dimensional
fabrication drawings for each item, are to be forwarded
to ESO, where they will be assignment checked for ESO
or Standard Navy Stock Number counterparts. If an
SNSN is not available, they will he sent to the Navy
Material Catalog Office for new assignments of Standard
Navy Stock Numbers. If an ESO Stock Number is
available, it will be noted, forwarded to the Navy Ma-
terial Catalog Office, and, upon return, the ESO Stock
Number will be transferred to the Standard Navy Stock
Number.

In the past, many Spare Parts were furnished in equip-
ments or stock spares that were not identical to the origi-
nal part in the equipment and did not meet the descrip-
tion as shown in the equipment instruction book. Such
substitutes obviously caused considerable confusion and
delay in requisitioning, identification and issuing re-
placement parts. Under the 16E6 specification, if the
contractor is unable to supply the item exactly as origi-
nally described, he submits new descriptions and draw-
ings, and new stock numbers are furnished.
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FALSE ECHOES

Under certain peculiar conditions, any radar will pro-
duce signals which are difficult to interpret. The ease
and speed with which these can be interpreted will de-
pend largely upon a man’s past experience and/or under-
standing of the problems involved. The following dis-
cussion is intended to supplement this understanding.

It is quite possible to receive radar signals which do
not behave in the normal manner. The signal may be
lacy and may be difficult to isolate or take a bearing on.
These signals may give every indication that there is
something wrong within the equipment. No amount
of adjustment within the equipment will appreciably
alter the type of signals being received except as fol-
lows. If the sensitivity of the equipment is improved,
these peculiar signals may become more pronounced.
Likewise, if the equipment is thrown out of adjustment,

the signals may decrease or disappear. Such signals will
probably be evident only when a ship is operating in
clear water at an appreciable distance from landfall
and when the equipment is in top-notch condition.

An analysis of the situation will indicate that there is
no target visible within the range of the first sweep on
the indicator, which may be some fifty thousand yards
or so. The nearest target of any size is beyond this dis-
tance and is producing echoes which appear on the sec-
ond or third sweep. The instantaneous timing between
successive sweeps will usually not be uniform enough
to produce solid echo signals. The signals will be lacy
and not too well defined.

There are several suggested means for determining
when such signals are outside of the first sweep range.
If the sensitivity of the receiver is decreased slightly
these signals should disappear. Second, the signals
should disappear if the transmitter power is reduced by
reducing the input voltage in the modulator, Third, the
signals should "walk” if the system rep. rate is changed.
Fourth, such signals should occur only when the antenna
is at approximately zero elevation and should disappear
if the antenna is raised or depressed slightly from the
angle of maximum return. Also when the director is

trained away from the second or third sweep target it

should disappear, showing that it is a received echo—
not a fault of the radar.

It is quite possible to observe beautiful strong signals
on the second or third sweep from cloud formations,
providing the cloud contains a high percentage of con-
densed moisture. In this case the antenna elevation
angle might not be zero. Atmospheric “channels” can
produce echoes from distant targets at elevation angles
other than zero. The same tests as indicated above can
be applied to determine when these signals are outside
of the first sweep range.

Targets which occur at the time of second or third
sweep may appear superimposed upon target occurring
within the first sweep interval. The first sweep targets
will be clear and distinct while the second sweep targets
will usually be lacy and indistinct. Likewise first sweep

targets usually are strong enough to obscure second
sweep targets. If there are no targets within the first
sweep interval, only the sccond sweep targets will ap-
pear. Signals observed on a Class A sweep will be fairly
easy to identify and classify as ecither first or second
sweep signals. Signals presented on a Class B or PPI
picture may not be so casily identified. Minor lobe sig-
nals added to these second sweep signals can frequently
present a very confusing problem.

When unusual signals are received, try analyzing the
conditions before tearing into the equipment. Check
with other radars of the same type on board, or with
those on adjacent ships and sce if they are receiving the
same kind of signals. It might be possible to save con-
siderable time and effort if you do this first.

Note:—If you get these hard-to-understand echocs
on, say, a Mark 25, it may not do you any good to
look for the same thing on a search radar because of the
difference of location, power, antenna, rep rate, sweep
length, and other things. If two or three Mark 25's do
the same thing, it is pretty good evidence that all three
are OK, and that there is a st rewy atmospheric condi-
tion. Incidentally, it has been noted that atmospheric
conditions in the Mediterranean give some pretty long
ranges, so when in that area you might keep that in
mind.—W. E. Newsletter

ONFIDENTIAL

ry
‘o

Bectron

IS YOUR MIRROR

it reflects your thoughts

and experiences

..it reflects the thoughts and
achievements of others...
dont let it be a half-mirror

- ...keep the image
complete by letting others
see your ideas, problems

and achievements

SEND THEM TO THE EDITOR
BUSHIPS ELECTRON

TYIINIATANGD

-

-



CONFIDENTIAL

.. WATCHDOG
' e R T T O S :

. . . of the FLEET !



