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SSA-7 Data Distribution Assembly with four radars and five PPI stations. 

identification system will utilize one video distribu­
tor to handle the five stations. If we number the 
radars I, 2, 3, and 4 and the stations A, B, C, D 
AND E let's examine our problem. If station A 
selects radar 1, the radar 1 video must go to the 
mixer-amplifier for station A. The IFF video for 
the recognition set associated with radar 1 must 
he selected from the A output of its video distribu­
tor. This requires the switching of station A video 
mixer-amplifier to the A output of this video 
distributor. 

The radar distribution hoard takes care of the 
switching of the radar video to station A. How­
ever, to get its IFF Video, Station A must have a 
motor driven switch which is slaved in its opera-

tion to the switch at the radar distribution hoard 
and when the radar distribution hoard switch is 
turned to the position to select radar 1 the motor 
driven slave switch also operates to select the A ' 
output of the video distrihutor for the identifica­
tion system associated with radar 1. This indicates 
that each station must have a motor driven switch 
for IFF which is slaved to the radar selector switch 
of the RDS hoard. With so many individual units 
and switches involved for the selection of IFF the 
most logical conclusion is that these switches and 
units he enclosed in a rack at a centralized loca­
tion. This lead to the development of the data 
distribution assembly which houses the motor 
driven switches (five stations), the five video am-
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SSA-7 Data Distribution Assembly. continued. 

plifiers, four video distributors (with proVIsions 
for mounting two additional to take care of two 
more radars it needed. One data distribution as­
sembly then can handle four radars (or up to six 
if needed) and five display stations. Where more 
stations are used additional data distribution as· 
semblies are added for each five stations and are 
connected in string to the :first assembly. A repre­
sentative example of such an assembly is the 
SSA-7. In addition to the units mentioned above 
this assembly also contains provisions for testing 
video and trigger at the· inputs and outputs of all 
units. 

The Identification component basically contains 
a receiver, decoder, coder and modulator-trans· 

mitter. The receiver converts the UHF challenge 
into video replicas which are decoded and 

recoded into the various reply pulse groups. These 
are then transformed into UHF replicas in the 
modulator-transmitter. In addition to the basic 
circuits the identification component contains 
guard circuits to prevent aperation by unauthentic 
signals such as wide pulses, spike pulses and echo 
signals of the authentic challenge pair reaching 
the identification set. 

Later articles of this series will treat the recogni­
tion and identification components in more detail. 
Articles on antennas for use with the Mark 10 
Radar Identification System and Data distribu­
tion will also appear in a subsequent issue. 
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ELECTRONICS 
IN :THE NEW flEET 

by 

LCDR FRANK H. CUNNARE, USN 

Electronics Ship and Amphibious Division, Bureatt of Ships 

The Navy Department is now engaged in the 
task of designing a new prototype fleet of naval 
vessels. The m agnitude of this assignment approxi­
mates that of World War II. There are some 64 
different t yp es of vessels being designed and ap· 
proximately 750 to be constructed. Am'ong them 
are many vessels h aving new and unusual military 
capabilities made possible by new electronic equip­
ments and systems which will allow these vessels 
to accomplish new missions and tasks. 

The guidance in designing each new vessel is pro· 
vided by the Chief of Naval Operations through 
the Ship Characteristics Board. Various members 
of the Bureau of Ships participate in the m eetings 
of this Board to h elp gener ate the military charac­
t eristics for each new vessel only to th e ex-tent to 
which new technological developments are availa­
ble and that such developments will actually be 
incorporated in new or improved equipment. 

New Fast Command Vessel 

Modem warfare has n ecessitated many changes 
in the construction of naval vessels. Independent 
operation of sin(!le ships was common in the early 
days of th e n avy, but such tactics have been re­
placed, in most cases, h y the task force or group 
organiza tion of ships with each ship mutually de­
pendent on each other. As warfare b ecame more 
complex, it became appa rent in World War II that 
a special type of ship was necessary in order to 
exercise comm and properly over the large number 
of ships which participat e in an operation and to 
control the varied fun ctions performed by such an 
amphibious force. T h e amphibious command ship, 
AGC, with its large complem ent of electronic 
equipment was t he result. 

The necessity for a similar typ e of control exists 
in the fast carrier task force. D ue to the relatively 
slow speed of the AGC type vessel, it cannot p er­
fonn the command function for a fast carrier task 
force, consequen tly a ship of seagoin g characte ris-

tics similar, or identical to those possessed by the 
ships which compose a fast carrier task force was 
required. The h eavy cruiser hull was chosen as 
suitable to fill this need. The first ship of this 
type is the USS NORTHAMPTON ·and is desig­
nated as CLC-1. The CLC-1 is being built at the 
Quincy, Massachusetts yard of the Bethlehem Steel 
Company, and the vessel is scheduled for delivery 
to the Navy during the later part of 1.952. The 
superstructure of this vessel is completely different 
from the original cruiser configuration. 

As a command ship, the primary requirements 
for the ship to perform its assigned task are suffi­
cient communications circuits togeth er with ade­
quate information gathering and control facilities, 
such as radars and sonars. F ire power had to he 
sacrificed to the extent that the largest gun 
mounted is 5 inch. 

Th e electronics instal1a tion includes well over 
on e hundred radio receivers with approximately 
h alf as many radio transmitters, five radars for 
search and control plus gunfire control radar sys­
tems, airborne early warning radar, nmnerous tele­
typewriters, facsimile equipments and speech 
privacy systems. Sonar facilities include torpedo 
detection equipment and a bathyth ermograph in 
addition to the customary fathom eter. Electronic 
coun termeasu res will be provided to cover practi­
calJy all of the electromagnetic spectrum used in 
electronics. 

A closer study of the ship reveals several in­
teresting points, two of which follow. Although 
th ere are but thi rty-one radio antennas, it will be 
possible to operate an of th e nearly two hundred 

transmitters and receivers simultaneously from 

th ese antennas by usin g mulli-couplers. Since th ere 
are fewer antennas than would otherwise h e re­
quired, it is expected th at the b etter antenna loca­
t ions obtained with the r esultant improvemen t in 
antenn a radiati on pattern will result in consider-

• 

ably more efficient performance of the communica­
tions equipment. The second interesting point is 
the AN/ SPS-2 radar- the heaviest and largest 
radar ever installed aboard any ship. The antenna 
alone weighs about thirty-three thousand pounds 
and its overall dimensions are approximately 35 
feet high by 40 feet wide with a swing circle di­
ameter of 53 feet. Its range is expected to be 200 
miles or more, depending upon the size of the tar­
get. The b elow deck units of this radar weighs 
about 27,000 poimds. . 

The weight of all this installed electronic equip­
m ent will he about 105 tons with a total power 
requirement of about 350 kilowatts. 

Guided ~issile Ship Conversion 

A guided missile ship ( CAG) converted from 
a h eavy cruiser hull of the Baltimore class is being 
developed to augment the air defense of the fleet. 
It will control surface to air guided missiles and 
provides defense against air targets at r anges con­
siderably in excess of those obtainable with con· 
ventional anti-aircraft guns. 

The CAG-1 will have installed only about h ali 
as many radio transmitters and receivers as the 
CLC-1 hut radar, sonar and electronic counter­
measures facilities will be almost identical in the 
two ships. Although CAG's will not h ave the com­
mand function p erfonned by the CLC's, tl1ey must 
be completely informed of the condition of tl1e 
surroundinrr air and sea at all times, so that ap­
proaching ~argets can be intercepted by the mis­
sile a t the earliest possible moment. At the same 
time the ship must be able to defend itself from 
close-in attack from either the air or sea. 

Electronics installations on these two types of 
ships are taxing the ingenuity of the Navy by 
presenting such a concentration of weights and an· 
tennas that it is almost impossible to obtain suffi­
cient space in acceptable locations on the super­
structure for proper installation of the multitudi­
n ous electronic equipments aboard. 

Minesweeper and Small Craft Conversion 

The present expansion of the shipbuilding pro­
gram is especially noticeable in tl1e group consist­
ing of the smaller craft such as minesweepers, 
patrol craft, landing craft, and aircraft rescue 
boats. Each of these types have their own peculiar 
problems and requiremen ts. For example, in addi­
tion to t11e normal communications and naviga­
tional equipment insta1led on board a mine­
sweeper, special underwater mine locating equip­
m ent is n ecessary. To be effective the very latest 

in this type of equipment must be installed. The 
.AJ."''/ UQS- 1 equipment answers these r equirements 
and is being installed on the A..N.ICU conversions. 
Preliminary' tests of tlus equipment have shown it 
will be highly effective. 

In the landing craft program an effort is being 
made to provide the l atest in surface search radar, 
air search radar, (wh er e required ) , navi gation and 
sonar equipment. On LST's p articula r emphasis 
is placed on tl1e installation of communication 
equipment in the 27-38.9 me and the 225-400 m e 
ranges. The SCR-608 and SCR-610 will continue 
to be utilized for the lower ranges while TDZ/ RDZ 
and TED/ URR- 13 will cover the 225-400 me 
range. Newly developed portable equipment to 
cover this latter range will soon h e provided. 

Two classes of aircraft rescue boats are now 
tmder construction. The smaller boat h aving a 
length of 52' and the larger 94' . Special allow­
an ces of electronic equipment provided include 
such item s as a ircraft homing beacons and light­
weight communication equipment. Problems of 
vibration and lack of m asts incr ease the difficulty 
in obtaining the desired effectiveness of this equip­
ment. 

A new type of small craft t o be !milt and evalu­
ated u sing special electronic equipment is the 
IFSS. This will b e an Inshore Fire Support Ship 
and in addition to the normal electronics in­
stallation will · include sp ecial morta r locating 
radar. 

Carrier Conversion 

A carrier conversion program was establish ed 
to convert the Essex O ass Ships to handle larger 
and h eavier aircraft. In order to incorporate r ec­
ommendations based upon World War II experi­
ence and to keep abreast of the rapid p ace of 
naval aviation, many improvements were devel­
oped. The principal hull chan ges entailed strength­
ening of the flight deck, increase in the beam of 
the vessel's hull, increase in the gasoline stowage, 
capacity, improved catapults and airplane eleva­
tion, and addition of a n ew island tower incident 
to radar antenna rearrangement. 

The hull conversions made it possibe for the 
Bureau of Ships to effect somewh at better arrange­
ments of radio and radar antenna and equipment 
grouping in most operative sp aces. 

R adio I (or R adio Control- take your choice) 
was reloca ted from the island to a forward location 
on the galley deck. This change permitted Radio 
Control to he grouped as a receiver converter 
room, teletype room, and a main comnnmication 
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system control space resulting in improved opera­
tions. 

Th ese vessels are also b eing fitted with a Com­
mandino- Officer's Tactical Plot in conjunction with 
a C. 0. Message Center providing all the electronic 
facility of an al.Lx:iliary ere. 

T his confi.,.uration of a CV has been l on gest re­o 
ferred to as Project 27 A. However, inasmuch as 
the class desi.,.nation of CV 34 h as b een adopted 

0 

for purposes of differentiating between the CV 9 
class (original ), and the Project 27 A conversions, 
ships so converted are also known as th e CV 34 
class aircraft earner. (T echnicality : Since the 
USS E EX (CV9 ) has been converted under 

FIGURE 1-USS Oriskany (CV34) arrangement of 
antennas on stub mast (stub mast is shown stowed). 

Project 27A, the existing USS ESSEX is no longer 
of either the USS ESSEX class or CV 9 class but 
is of the CV 34 class. On the other hand h er n am e 
and b ow number will rem ain unchan ged. ) 

Among other installations, tl1ese ships will b e 
the first aircraft carriers to h ave the ultimate al­
lowance of UHF. One of the major difficulties of 
outfitting these vessels wi"th the complete UHF al­
lowance is the retention of sufficient VHF equip· 
m ent . to permit adequate opera tions during the 
interim. As can be seen from the mast (fi gure l) 
of the CV 34, UHF antennas are mounted at every 
possible location. M ast is in a stowed position to 
allow passing under ilie Brooklyn Bridge, the co­
axial cables are run inside of the m ast and are pro­
vided with connectors for mast removal. 

Improved UHF results are exp ected when pres­
ently planned mu.lticoupler i nstallations a re ac­
complish ed and better antenna spacing can b e pro· 
vided. The VHF / UHF transmitters and receivers 
are grouped in five spaces known as Radio IV 
(UHF Room #2), Radio VII (VHF Room), Radio 
VIII (UHF Room # ! ), R adio IX and the Carrier 
Controlled Equipmen t Room. 

A new radio space ( to b e designated Radio XI ) 
was p rovided in the island to house the "Bird 
Dog" . (Shipboard L.F. transmitter k eyed as a 
long range beacon for the use of homing aircraft 
utilizing the planes ADF "Bi rd Dog") The n ew 
island design made it possible to rig a non-tilting 
antenna which is removed f rom the fli ght deck area 
thus permitting a reduced number of interruptions 
to th e LF transmitter's operation. From its im­
portant fun cti on of h oming ai rcraft it will be ap­
preciated th at continuous availability when needed 
is absolutely essential. Additional space is pro­
vided in the island for: a supplementary radio 
facility. 

The new rotar y knob type switchboards are sup­
plantin g the receiver and transmitter remote con­
trol p anels as rapidly as the new boa rcls can be 
manufactured. The number of patch cords re­
qui red for antenn a transfer patching will be mini­
mized b y planned installa tions of receiver multi­
couple rs sch eduled to come in the nea r future. 

Anothe r significant electroni cs change will be 
the improved fig h ter-di rector radar A / SP S-8. 
A lthou~h the fi rst ve els of this project h ad the 
SX rada r reins talled, later conversions are expected 
to have two (2} A / SPS- 8 fi gh ter director radars 
in the arne position as a rep lacement in terceptor 
control radar system ; the two SPS- 8's providin g 
360° of unobstructed air con trol coverage wi1l be 
first installed on the USS LAKE CHAMPLAIN 

1-

FIGURE 2-USS Oriskany (CV34) combat information center showing Model SX Radar Consoles. 

(CV39} converting at Newport News Shipbunding 
and Dry Dock Co. This pair of radars will p rovide 
4 simultaneous air control posi4ons in ere, two 
as the m aster control of the radars and two as re­
mote posi Lions. Those will replace presently in­
stalled SX consoles sh own in figure 2. Sf1Ichro­
nized pulsing and syn chronized rotation 180° out 
of phase are being investigated to minimize mutual 
interfe rence between tl1e two AN/ SPS- 8 radars. 

In t h e past the sonar equi.pment for a carrier 
was limi ted to a fathometer. The CV- 34 class is 
b eing provi ded with torpedo detection sonars and 
sonaramic receivers. In addition to the above 
sonar equipment the Fleet Force Flagship will be 
equipped with a b athythermograph system. 

Submarine Conversion 

Submarine shipbuilding has made rapid s trides 
in r ecent years. It mi ght well be said tlut t the 
post war years h ave seen m ore advances in this 
type of ship than any comparable p eriod in his­
tory, for t.he submarine is in a sta le of metamor­
phosis from a ship that can on occasion submerge 
to one tl1at on occasion may surface. 

The first stall'e of tl1is m etamorphosis h as come 
0 

with the advent of the snorkel. With this breath · 
ing tuhe the submarine may proceed almost in-

definitely under the surface with onl y a sm all pipe 
sh owing. In the n ot too distant future it is ex­
pected that the SSN 571, a nuclear p owered sub­
m arine, will join th e .fleet, and tlten we will h ave 
a t rue submersible ship tl1at no longer need expose 
any portion of i ts structure above tl1e surface. 

But tl1ese developments h ave brought new p rob­
lems for the submarine electronic planners, for all 
the old needs for electronic equipmen ts continue, 
but n ew and different equipments must be p ro­
vided. Le t us examine a few of these. 

If the snhmarine is t o operate otl1er than as an 
isolated unit it must transmit and receive radio 
m essages. The old eleetronic equipmen ts suffice, 
hut to k eep the submarine below the su rface suita­
ble antennas must be provided. For m edium and 
high frequencies 25 foot whips h ave been mounted 
on h ydraulically operated masts. So, just as the 
pe riscopes h ave always been, the antennas are 
raised above the surface for commtmicatiou and 
then with-drawn into the streamline d conning 
tower fairwater when no longer n eed ed. 

Similarly, with the VHF and UHF antennas; 
adaptations of hi-conical arrays a re machined out 
of a basic cylinder whose diameter is tltat of 
another h ydraulic mast. To economize in these 
m asts, two and even three such antennas are 
stacked atop each other. An exa mple of this stack-
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inu is the AS-493/ B combination in which an 
AEW Beacon antenna is stacked a top an AEW 
link antenna, which, in tum is atop the AS-468/ B, 
UHF antenna. Thus all three of these antennas 
are arran «ed structurally in the form of an exten-o . 
siou to th e mast itself and move freely in the mast 
supporting hearings. 

And the well known, very low frequency, loop 
has been adapted to use at higher speeds (per­
mitted by the new submarine propulsion) by 
building it in the form of a t ear drop, the AT-
274/ BRR, and mounting it on a hydraulic mast. 
In this fashion reception of signals in the 5 kc 
range has been possible at submarine keel depths 
up to 100 feet. 

As radio equi pment must be modified, so must 
the radar and ECM equipment. New antennas or 
sup ports had to b e provided to make the electronic 
equipment usable a t periscope depth. 

The ch ange in the antennas may perhaps best 
be illustrated on a before and after basis. In 1945 
the typical submarine h ad a hydraulically h oisted 

• 

FIGURE 3-USS Grouper (SS 214) showing antennas 
in a partly extended position. 

SV radar antenna, two periscopes, perhaps one 
whip antenna fixed-motmted on the conning tower 
fairwater, and three wire rope antennas running 
from the connin« tower area to the bow of the ship. 

0 

Now a whole forest of antennas and masts has 
sprung up. For example, the SSK (USS GROUPER) 
has the two periscopes, a whip antenna (non­
retractable) mounted on a fixed base, and th e SV 
radar mast of World War II days. But in addi­
tion, there ar:e h ydraulic masts for supporting (1 ) 
a second 25 foot whip, (2) the VLF l oop, (3) a 
radio distance finding equipment antenna, (4) a 
UHF and ECM antenna and (5) a VHF-IFF an­
tenna. And even the snorkel mast, which has 
fathered this revolution, is pressed into service to 
carry still another ECM antenna. This array is 
shown graphically in figure 3, a photograph of 

the USS GROUPER. 
The USS GROUPER h erself 1s a more cogent 

example of the manner in which electronics h as 
grown with and influenced submarine construction. 
The newer more submersible submarines provide 
one of our most potent defense weapons, and h ave 
been proposed as perhaps the best cotmter to 
enemy undersea craft. 

Accordingl y, this n ew t ype sl:lbmarine, wi th 
the USS GROUJ;>ER as a prototype, h as been de­
veloped around new acoustic detection devices. 
T his new type ]~ as been designated the SSK or, 
more dram atically, the hunter-killer subm arine. 

It h as long heen known to students of acoustics 
th at an easy way to get increased listenin g sensi­
tivity is to increase the size of the listening ele­
ment. For a lon g time our thinking in sonar was 
limi ted to sonar as an independent box to he "stuck 
on" to th e completed ship's s tructure. This con­
cept then severely limited th e size of our listening 
elements or transducers. But the Germans pio­
neered in the conformal type array with th eir 
Prinz E ugen installation. H ere a large numher of 
h ydrophones were a rranged in conformance with 
the hull structure. By suitable delay lines they 
were electricaJly strai ghtened out to provide an 
extended h ydrophone many tim e as large as could 
he ins tal1ed on the "independent box' basis. 

T his idea was picked up b y our designers and 
adapted to the development of a long range l isten­
in g equipm ent known as U1 e AN/ BQR-4. In this 
equipm ent 50 t en foot line h ydrophones are ar­
ranged about U1e bow of a submarine and elec­
tri call }l" integrated to form one highly sensitive 
listening equipment. The submarine carrying this 

FIGURE 4-USS (KI) broadside view showing large blunt bow and antennas retracted 
into the streamlined conning tower fa irwate r. 

eq uipment is, h owever, a small ship. But the SSK 
must have the best of electronic acoustic detection 
devices. Accordingly, th e entire structure of the 
bow was changed and a large blunt bow was built 
on to it to h ouse the AN/ BQR--1- h ydrophones. 
T his bow can be seen in fi gure 4. 

A nd, as th e old electronic equipments have been 
revised in the light of new submarine propulsion 
pl ants, entirely new electronic equipments h ave 
been required for entirely new functions. T h e 
SSN 571 will carry a nuclear reactor to provi de 
m oti ve power. The radiation hazard makes remote 
control of th e power plant n ecessa,·y. A sensitive 
system for thi s control, as well as fot· warn ing of 
radiation dan ger, h ad to he devised fo r the atomic 
submarine. T he versati le electron was called upon. 
And, a t an estimated cost of $1,000,000 dollars, 
this system is b eing developed to provide reactor 

control and radiation warning. 

Destroyer Conversion 
After th e close of World War II, it was found 

the re was a definite need for more than just a 
gene ral purpose destroyer (DD ) and destroyer 

escort (DE ) . Th ese thoughts were augmented in 
th e developmen t, con version, and building of vari­
ous classes of destroyer type ships for special pur­
poses. The destroyer leader DL-1 ( 5500 tons), de­
stroyer leader DL-2 (3650 tons), DE- 1006 escort 
vessel, DDE (2100 and 2200 tons) destroyer escort 
conversions, DE and DD (A W ) anti-subm arine 
warfare, DEC (amph ibious control ships), and 
the DE R and DDR classes of radar picke t ships, 
each ship carrying out a special mission yet still 
be ing able to perform th e original function and 
missions of the destroyer and dest royer escort. 

\Vorld cond itions as they arc, it was found neces­
sary to expedit e the developm ent of a d estroyer 
capabl e of screening oth er surface units against a t­
tack b y enemy a ir, sub-surface, and surface vessels 
and s till he able to opera te as a conventional DD 
with in the limits of its capabili ties. The existing 
DD692 class, 2200 ton long hull wa selected to b e 
con verted to the DDR radar picke t h ip to accom­
plish this mi ssion. On comple tion they will he able 
to carry out tlte foll owing: 

I. Detect and l!:ive earl y warning of en emy air­
cra ft, guided missiles, sub-surface and surface ships. 

2. Control combat a ir p atrols for interception of 
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enemy aircraft at a distance from the force being 

screened. 
3. Provide a reference point for friendly aircraft. 
4. Provide the best practicable self defense 

a.,.ainst aircraft, surface, and submarine attack. 
0 
Installations for detecting and giving early warn­

ing of enem y aircraft and guided missiles consist 
of AEW system s (AN/SRR-4), air search radar 
system (AN/ SP S-6 ), E CM systems (AN/SLR-2 
and AN/ ULR- 1 ) and radar IFF system. Inter­
ception of sub-surface vessels is accomplish ed with 
the scanning sonar system (QHB or AN/ SQS- 10) 
and surface vessel warning given by the surface 
search radar (SG-6B ) and ECM system. 

The contr ol of combat air p a trols for intercep­
tion of th e enemy at a distance from the screened 
forces is accomplish ed with h eight finding radar 
system (AN/ SPS- 8 ) and the above air search radar. 

Radar Beacons (AN/ UP N- 7 and AN/ UPN- ll ) , 
Radio Beacon (YG), UHF (Al\f/ URD-4) and 
VHF (AN/URD- 2 ) direction finder systems in­
stalled provide the referen ce point for fri endly 
a ircraft. 

Integrated into the rad·ar system are eight radar 
repeaters excluding the master rep eaters of the air 
and surface search radars. In addition to the above 
electronic equipments, the DDR vessels will carry 
a full complement of loran, echo sounding, under­
water telephone, b athythermograph equipment, 
infrared, radiac, teletype (UHF and HF system ) 
and radio transmitting and r eceiving system . 

AGC Conversion 
One of the most interesting en gineering projects 

conducted on Auxiliary vessels h as been the an­
tenna improvement program for AGC vessels. 
These vessels are communication vessels, primarily, 
which were designed on a crash b asis during World 
War II. They have communication equipment 
which is in excess of that found in m any shore sta­
tions. The space available for radio antennas on 
th ese vessels is very limited. Since the operation 
of communication equipment is dependent upon 
the antenna system, these installa tions left much 
~o he desired. 

FIGU RE 5- " Before" antenna system of the USS Mount McKinley previous to accomplishment of antenna 
modification project (not e maze of a nte nnas a bout the deck house). 

FIGURE 6-"Afte r" the new ante nna syst e m of t he USS Mount McKinley (n ote t he clean cut a ppeara nce). 

T h e firs t large scale antenna red uction expe ri­
ment h as been m ade on th e USS MOUN T McK IN ­
LEY (AGC7 ) . The Bureau of Ships and the Naval 
E lectroni c L a b ora tory h ave coUab orated in makin g 
a p rototype an tenna ins ta11ation on this vessel. 
T h e b asic idea h ehind th e p roject was t o el im i­
n a te as m an y antenn as as p ossible an d r ep lace 
them with a few well-l ocated antenn as an d to use 
them m or e efficiently. T he MOUN T McKI NLEY 
is equipped with 25 t ra nsmitters. Th eir ou tput 
r an rre from 50 watts to 1000 watts a n d tf1e ir fre-

o 
quency range from 175 k ilocycles to 18 m egacycles. 
T h ese transmi tters we re fed in to the red uced num­
b er an ten na throu" h a series of multicouplers. 

0 

The i dea of multi couplin g several t ransmitters in to 
on e antenn a is n ot new, but the present techni q ue 
or m eth od of accom plishing th e resul t is n ew. T he 
p a rticular multicoup lers em ployed were developed 
b y NEL and a re a p ai r of complimenta ry filters; 
each multicouplcr consisting of a l ow-pass and a 
high-pass filter . T h e exact electrical p arameters of 
th e individual filter depen ds upon th e freq uency 

ra nge covered. A m uhicou ple t· em ployin g compli­
m enta ry filters is itself a sim p le d evice, but i ts ap ­
p li cation r eq uires very careful en gineer in g. T o 
obtain an e fficien t transfe r of p ower from th e filter 
to t he anten n a, requi res carefu l m a tchin g of im­
p edances. It woul d he very desirable to em p loy 
broad han d a n tenn as fo r th is p urp ose, s ince they 
mainta in r ela tively constant in put impeda nce of 
a considerahl e f req uen cy ra nge. H owever, in th e 
case of t he USS MOUNT McK I NLEY, sp ace was 
n ot ava ilable t o i ns tall th is form of antenn a. Since 
the n ormal wi re an tenn a is a n a rrow freq uen cy 
ha n d devi ce wh ose i n p u t impedances vari es greatly, 
very careful engin eerin g was n ecessar y. 

The F i gu res 5 a nd 6 a re " before" an d " after" 
photographs. It w i]] h e no ted tha t th e " before" 
sh ows the vessel wi th a m aze of antennas. Th e 
" a fter" ph otogra ph sh ows a much elea ner an tenna 
a r ran gem ent. The p resen t installation was recently 
completed, and is p resen tly undergoing service 
eval uation. 
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New Icebreaker 
Another project presently under consideration 

is that of a n ew icebreaker of improved perform­
ance, th.e AGB-4. It is expected that this ice­
breaker will be the prototype of m apy future ves­
sel s of this typ e. These vessels require communi­
cation facilities quite different from that of a nor­

mal surface vessel. 
These ships operate in the Arctic or Auroral 

zone. In this region, low frequency were fOlmd to 
be more reliable than the normal high frequency 
generally employed for Naval communication. 
This low frequency equipment poses a difficult 
problem du e to the large antenna and large powers 
required for su ccessful op eration. A preliminary 
investigation of the communication problem in 
these vessels was started on the USS ATKA 
(AGB3 ) . The first multicoupler installation in 
the Navy was made on this vessel late in 1950. One 
multicoupler was used which permitted the opera­
tion of the low frequen cy t r ansmitter and a high 
frequency transmitter on the same antenn a. In 
addition, 4 multicouplers were. u sed for the r e­
ceivers. In operation, t h e receiving multicouplers 
were highly successful. In addition to accom­
plishing their normal common antenn a working 
operation, they provided a measure of protection 
to the r eceivers from the high powered low fre­
quency transmitter. The transmitting multicou-

TRAINING FILM ON 
SAFETY 

Safety precautions for electronics personnel is 

the subject of a fifteen-minut e training film r e­

cently completed under the sponsorship of the 

Bureau of Naval Personnel. 

This film entitled "Safety Precautions for Elec­

tronics Personnel- Introduction" demonstrates the 

hazards encountered in servicing or adjusting elec­

tronic equipment and the precautions necessary to 

avoid death or injury as a result of these hazards. 

Prints of MN6754 are available a t District Training 
Aids Sections. 

Corrections to the March 1952 ELECTRON- page 

17, i tem 7 in table 1 under Transistor should rea d 
" high output impedance". 

pier, however, has not been fully successful, but 
has been subject to various failures, due largely 
to component failure. It is expected, however, that 
these difficulties will be ironed out. The n ew ice­
breaker, AGB4, will take full advantage of these 
investigations, and will likewise incorporat e the 
t echniques found successful on the AGB3 class 
icebreaker. In addition to the r egula r antenna 
system, a Kytoon supported low frequency antenna 
may b e employed when conditions are extrem ely 
severe, or when commtmication is extremely 

urgent. 

Condusion 

The foregoing describes very briefly the part elec· 

tronics plays in a few types of vessels in the n ew 
fleet. T};te speed of present day aircraft and the 

contemplated speed of future aircraft is a harome· 
ter of the t empo of modern and future warfare. 
This emphasizes the necessity to eliminate as mucl; 
as possible any human errors or delays which would 
enable enemy planes or vessels to attack a task 
force without b eing detected. In regard to this, the 
Navy Department is endeavoring to furnish the 
fleet with the b est el ectronic equipment possible 
and yet to simplify this equip ment to enable the 
fleet to carry out effectively its m issions, and at the 
same time to protect the fleet against enemy attacks. 

IMPORTANT ANNOUNCEMENT 

IN NEXT ISSUE! ! ! 

HOISTING 
BATHYTHERMOGRAPHS 

A considerable number of bathythermographs 
have been lost due to careless handling, and due 
to rou gh seas, during the h oisting operati on at sea. 

To reduce these losses, it is recommended that the 
final thirty (30) feet of hoisting be accomplished 
b y u se of the h and crank suppli ed with the batlly· 

thermograph winch. Care should be taken that 
th e winch is not energized wh ile the hand crank 
is b eing used. 
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Luigi Galvani ( 1737-1798) acci­

dently discovered that with a 

brass wire through a frog's spi­

nal cord and the frog's feet 

touching an iron plate, the legs 

would twitch when the metals 

were in contact. From this dem­

onstration of the electrical ef­

fect of dissimilar metals in con­

tact, Volta developed the first 

electric battery. 
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SHOCKED 

Don't make accidental d is­

coveries using yourself as a 

subject! Galvani used a 

frog for his experiment. 

(see inside back cover) 

_j 


