" .to the security of the free world
is the ever improving performance and
~ threatening potential of enemy sub-

-~ Navy’s “most crucial problem.” .

- Airborne ASW activities in -particu-
_lar are becoming more complex because
-of rapidly moving ‘targets. To com-

posed on the flight crews reduce their
efficiency and effectiveness because they
- have woo much to handle. There are
S 200 many -opportunities for human
<. ‘error and the future will bring evolu-
- Honary as well as revolutionary changes
in tacrical emvircnments.

Industriai tearn has been established to
2dvance zirhorpe ASW - effectivness.
The program is czlled Project A-NEW
with management controi and overall
direction emanating from the Bureau
- of Naval Weapons. The name A-NEW
is 2 nickname, not ap acronvm, that
_was given to the project dumng early
budget discussions; ie. WA-(NEW)
before it got its-present number WA-
022. Technical leadership is the re-
sponsibility of the Naval Air Develop-
ment Center at Johnsville, Pa. The
Navai Air Test Center, Patuxent River,
has flight test responsibility in coordi-
nation with the NavAirDevCen. -

MOCK.IF OF THE EXPERIMENTAL o
the test bench (K 10

&

NE OF THE MOST awesome threats

‘marines. Indeed, 2ati-submarine ‘war--
~fare frequently has been cited as the

pound the situation, the demands im-~

" To cope with this problem, a Navy/

rb:’ computer whick gemerates ASR iajorsianon dispieyed on thr s

The A-NEW concept, which origi-
nated almost three years ago. is to pro-
vide the Fleet with an integrated air-
borne ASW system czpable of handling
present and future enemy submarine
threats. The concept ranges from

study through simulation. laboratory

mputes and display shouws compactness. Raw daia 1z j:d from

THE A-NEW SYMBOL, signifving the summation of all integrals, w5 fed intc the dis
Several major corporations make wup the A-New team, under direction vf the N4

evaluation, and fight testing of proto-
type systems. All of tims will be ac-
compiisf.:d prior “to freezing of the
final pro;uc’xon design. Furthermore,
analysis of the problem has ¢ ‘m\r that
overall avionic systems  development.
engineering, integration and st prior
to establishing specifications for pro-
duction aircraft are among the mos:
important considerations in the solution
of the airborne ASW surverliance and
attack problem.

ASW arrcrafr are some of the most
cxacting man-machime svstems v ox-
tstence. The aviopic svstem insiziiesd
on board the. typical ASW airoraft o
unigue among airborne svstems because
it comsists of a great vanery ol nss.
fated compiex equipments and subss s
tems. These must be integrazes into 3
completely functi(m;ﬂ" svster without

overloading the arerzfc

Most ASW systeme have been de-
xeiopeci by first purchsung an atrframe

and then incorporaung the avionics
cqmpmen:. This method has Jed to
some undesirable resaits owing o

formance himirs g, the aicorait -n%
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choice of equipments or changes in
-oncept. A major purpose of A-NEW
is to specify the avionic system prior
to airframe design and therebydevelop
improved weapon systems.
The personnel complements for car-
rier-based and rotary wing aircrafc will
probably remain essentially as they.are
now. This is true because it is efficient
to use the crew to greater advantage
rather than to reduce its number. . By
using automatic equipment, “the crew
is less burdened and more eﬁcxent an .
fulfiiling ics mnsswn._ =

The A-NEW program is made up of
five broad categories ‘of ‘endeavor,
which include: study, simulation, dy-

INTERIOR CORNECTIONS of the basic building blocks are made by resis-
tance welding o0 zu.mr} bigh mmmwnul tolerance -and . nl:cbdzty.

namic mod:-np, fiight test ,and npera-
tion evaluation. This is an orderly plan
which will lead to Fleet introduction of

new gircraft and gystems in tbe -next

few years. S iamET

e Study, -as- its pertains to the
A-NEW concept, includes 2:constant
survey of developmental programs ap-
plicable to airborne ASW. - Operational
analyses ‘have been established. Based
on these efforts, 2 fixed wing A-NEW

- system has been- ‘postulated and recom-.
~mendations have been pubhshed. “This

~e The first dynamic mock-up is now
in operation. The aircraft portion of
this installation apprommatcs a2 P-3A.
A constant updating of the mock-up,

as new -equipment is delivered, will-
= allow ‘measurements to be made of the

relative effectiveness of the various
possible configurations. It is antici-
pated that the great majority of the
systems development and integration

_engineering will be provided through

the use of the dynamic mock-up. One

-of the most important milestones of

__this part of the program is the phase

~wherein operanonal problems are com-
. pletely simulated in a competitive en-
Known in A-NEW  ter-

vironment.
ology as the “Real World Problem

kind in existence. Its purpose is to pit

~the A-NEW system against enemy
-submarine capabilities expected in 1968

and beyond. oy
e A flight test pbase is an essential

__part.-of the A-NEW program. The
 YP-34 has been assigned to the Weapon

“Test Division of the Naval Air Test

- Center at Patuxent River. Flight test-

‘ing ‘will be the responsibilicy.of that

phase is under -continual review and " givision. This was done intentionally

re-evaluation.

P
gram is well underway. Snnuhnon of
hardware for analysis and test is ‘being

first experimental system. ‘Test and
evaluation at the component. level s -
being made as equxpmcnts are- mzdc
vm‘ble by the contractor. -

~ AUGUST 1963 - S o

so that an independent -analysis under
‘actual conditions -could be -separated
from ‘the mock-up environment and

~~could “provide valid input- conditions
accomplished before delivery .of - the -

for the mock-up. Airborne testing is
«done under actuzl conditions, so that
-the system design is being evaluated by
experienced -anti-submarine. warfare
personnel and by the design engineers.

e The result§ of the evaluctions will -

undoubtedly lead to’ system refine-
_ ments. The philosophy of A-NEW is

to assume, integrate, try; reassume, Te- -
mtegrzte, Te=try, €ete. - i

One salient feature ~which dlstm
guishes the A.-NEW eystem from any
other avionies system is the use of a
central digital ecomputer and associated
computer generated displays 2¢ the
heart of the system. .

The new systems wall have greztiy
increased computznonai,and coordinat- _
ing capabilities which will be accom- -
plished through the use of z digital
data processing system.  In addition,
the stored program computer can be
made to accommodate-new and differ- . -

A TY’PICAL COMPUTER cirenii pacznge is smaller than a pack of cbewmg
gum, but yiclds a component density exceeding 1 20 szems per owbic inch.

f',Generamr, this dxgital simulator will
“be the only such ASW facility of its

‘ent tasks allowing considerable flexi-

bility and growth potential. A change
in mission is handled simply by a
change in the computer program. The
coﬁgpucer will be used to improve clas-
sification by coordinating data from
many sensors, including pre-mission

tored data and incoming data from
automatic d.gxm} data link communi-
cation equipment, whxch wd} be part

~of the new system.

The computer wxll Brined o
prove navigation by Teducing datz to
latitude and Jongitude positions, auto-

‘matically - -maintaining aircraft and
'~ sonobuoy ‘position coordinates. These

coordinates will be -properly related
through new equipment providing ex-
acting data z2s to positions of aircrafe,
submarines 2nd sonobuoys. :

The computer will assist in the de-

-termination of optimum tactical em-

ployment of sensors, sonobuoys and

7




ptoved sensor detection .equipment.
. The data > -processing »syswm ~will aid

con;xderably in reducing crew fatigue

A PY m’:& b pancel of & computer
u-.oéade mex its ?cunud upccxzy

by clunm:tmg tedwus, tcpet.l:we 2c-

‘tivities 2nd allowing maximum atten- -

*c:onx:o::'xt:c:ﬁi tacrical situations.
© “The presence of 2 highly relizble
degx:z; computer and display system
~ -not only enhances tactical capabilities,
‘but 2lso permits -in-flight meonivoring
. and 2 certain amount of actuil f:uk
~-isolation. Pr?wsmn -of test points in
- the  equipment, careful - sub-asscmbly

- packaging, and the design of test rou- -

tines for fauir isolation will zid in pro- -
widing ‘2 total systems reliability and’

mzmx:amzbd;:y far txceedmg ’wh:tm :

N “THE "DATA ’mtegrauonlara Two
-4 major programs are now being pur-
sued. First, 2 UHF tactical data link is

cing d:vcioped within the framework
_of existing Navy programs. for-rapid

~automatic interchange berween call co-
‘operating wumits of the ASW problem.

,rsnk,ncirnmt awill hzvcm

Second, ‘the :axrbome -digital . @-

- puter being ‘applied during the- -experi- -

mental phases is one -which also -pro-

vxda compat:bxk:v ~with other.sys- A RECOMMENDED SONOBUOY patrern, calcsdared by the compnter, appears on

tems, both in hardware and software. - and is studied by a technician. This is & prototype model wsed to test the data pracessug ty!t(w@. :

‘ﬁCﬁ!ﬂCiAN TESTS /the magnetic thin film
‘memory :stack ‘before insem‘ng into :.bcq::‘ng.

= In addmon to.the new computmg,
communicating, and automatic signal
detection equipments, it is mnczpﬁtcd

 that improved radar, ECM, MAD and

sonar detection and sonobuoy ' com-

“munication and conzrol systcms will

-be available.

A -specific Navy/Industry team has
 been established to fabricate and inte-
grate the first experimental A-NEW

“system with its Digital Data Processing

System. The principle team members
-at present for this effort include the

UNIVAC Division of the Sperry Rand
Corp. for the computer and software,

Loral Electronics for consoles and in

terface equipment, Dtmlzp and Asso-

* ciates for human-engineering, Lockheed

Aircraft Co., and Grumman Aircraft
Co., for system reguirements and con-
figuration studies, ~3né General Dy-
namics/Electronics fo' the tactical
display. =

The progrzm is b:mg mmged u:ch-"-
nically, both systems-wise and equip- -
ment-wise by the United States’ N:vy
The materializitig of 2 system in its

technical aspects must be coordinated -

from one strong centrzl authority and

~cannot be achieved by the dispersion -
~or relinquishing of ‘anthority with the .

hope that.cooperative effort will then
effect successful integration. Only with
Navy management will various com- -

“peritive contractors contribute their

best efforts and latest knowledge freely
to the overall benefit of the entire
system development. By utilizing the
Naval Air Development Center zand
the Naval Air Test Center engineering
personnel, the “know-how” in the
technology of micro-mimaturized, solid
state, highly reliable digital systems wifl
rzpidly accrue to-the Navy. This rech-
nology will be in greazt demand acros

the spectrum of zirborne systems in th

years of development that lie ahead.

om drepizy console
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'-'Navy Seeking Improvéd ASVW Integration

By Michael L. Yaffee
Moorestown, N. J.—Systems itegration and modification of information
" handling techniques will be the focal points in a study by Radio Corp. of
America’s Systems Engineering, Evaluation and Research (SEER) organiza-
. tion of means to improve the Navy's anti-submarine warfare command support

centers.

- The Navy primarily wants 2 cape-
- bility to obtain an integsted, muolt-
dimensional picture of an ASW situs-
tion so that the service can use its
available anti-submarine resources more
cffectively. Specifically, the Navy wants
RCA’s SEER group here to suggest a
number of ways—and the cost of each
—in which current and futare ASW
scnsors, communications and  signal
processing equipment and displayvs, and
mformation  handling and extracton
techniques can best be integrated into
the design of more cficient AS\W com-

mand support centers.

" Prcliminary studies bv RCA. which
has put a great deal of it own money
inta ASW work, indicate that a well-
equipped.  integrated and  automated
command support center could increase
the cffectivencss of the Nawv's ASW
cffort at the convoy, fieet and Contin-
ental ULS. levels by a factor of two and,
conceivably, as high as 10. Such in-
creased  cffectivencss mizait be meas-
ured in terms of cost pe actual sub-
marinc contact.

Threot Probaebility

These new centers shouid enable the
ASW tactical coordinator *o assizn more
precise and reliable threst probability
levels for submarine signal contacts and
to sort out more rapidl_\' true contacts
from spurious signals, according  to
SLER.

. The improved capabilizv should, in
turn, reducce the number of false con-
tacts which must be checked out by
ASW vehicles and the time ne=ded for
these vehicles to investizte the con-
tact. The tactical coordinator will know,
for cxample, which of his available
scnsor platforms will be most effective
and whether two or more platforms

have the same contact onder survell-

Jance.

In cffect. this means that the same
number of ASW vchicles will be able
to cheek out a greater number, at least
double. of “real” or high-credence-level
contacts. destrov a greatzr number of
enemy subs in wartime, or keep a
larger arca of the ocean wnder surveil-
Tmnce.

Thc contract awarded bv Nawy’s Bu-

reau of Ships to SEER ks for a sys-

tems study of a highly integrated and
automated ASW command support cen-
ter. The present $100,000 Phase 1 con-
tract covers a nine-month period. lf
RCA’s final report substantiates earlier
studies as to significant improvements
in prescnt ASW efforts that appear pos-
sile and economically feasibie, there
could be follow-on contracts of sub-
stantially greater value.

There might be a Phase 2 contract for
further research and development as

mand support center. This also might
be followed by contracts for actual con-
struction and implementation of one or
more command support center.
Eventuallv, this counin’s AS\V ef-
fort. which has been steadilv climbing

up_the (priority

aader,| 1s expected to
’D /7

rival the present  multi-billion-dollar
‘U.S. air defense program 1 cost and |

probably wall surpass 1t in techmical

complexity, “according to the SEEK
systems analysis manager, Norman S..
Potter. :

In any future, integrated ASW cf-
fort, Potter adds, fixed-wing aircraft,
helicopters,  satellites, missiless and
rocket-propelled torpedoes can be ex-
pected to assume even greater import-
ance in detection, surveillance and de-
struction of enemy submarines.

<

New Approoch

Perhaps the most significant aspect -
of the present study contract, SEER |,

scientist Dr. Charles Lohman says. is
that it represents a fundamentslly new

approach 'bv the Navv to the problems
of anti-submarine warfare. Until now,
each ASWW semsor platform generally
has functioned as an independent unit

for detection, preliminary fitering and -

cvaluation, surveiliance znd. cften, com-
mand decision-making. '

\WVith Project A-New (AW&ST July
§, 1963, p. 64; Mar. 1, p. 36), the Navy

4
'.._._.- . s - . o . =

Bell Tests 100-1b.-Thrust Maneuvering Engine
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Advanced-design, 100-1b.throst, radiation-cooled mancuvering rocket engine has been suc-
cessfully tested by Bell Aerosystems Co. at the company's Buffalo, N. Y.. test center.
Measuring 17 in. in length“and weighing less than 6 Ib., the engine demonstrated a 5:1
stable and reproducible throttling eapability from 100 down to 20 1b. thrust. Test engincers

“~ reported pnlses as short as 40 millisec. The engme has a specific impulse of 295 sec. with a

nozzle expansion ratio of 40:1. Fod is nitrogen tetroxide and 50-50 blend of bydrzzine znd
unsymmetrical bydrazine, : '
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Mavy Relies on Variety of ASW Sensors, Platforms

Becsuse water is an extremcely poor medium for transmission
of electromagnetic signals, no nnglc underwater detection de-

vicz has been developed with the range and effectiveness th:t :

radar offers against airborne targets.
As 2 result. the Navy must use a variety of semsors and

- sensor platforms in its efforts to detect enemy submarines,

keep them under surveillance and, in wartime, dtstrov them.

Most of the Navy's current operational ASW sensors are
mebile devicss. The principal platforms or carriers for these
Sevicss are shorebased sircraft, camier-besed fixed-wing air-
czzft and helicopters, CVS aircraft carriers, destroyers, de-
stroyer escorts and submarines. -

Now comparatively minor, the ASW role of satellites is
e"pected to grow significantly. The Navy presently is consider-
ing use of a manned orbital space platform 2s an ASW detec-
tion and control center.

Among the more important ASW sensors now being nsed
:md developed by the Navy are:

=76 Project A-New, a comput:nzed, integrated, airbone ASW

!

7

2
7

~’.‘.

.}

t
}

system that incorporates a variety of sensors (AW&ST July 8,
1963, p. 64; Mar. 1, p. 36). Currently under development for.
shorc-based aircraft, the present system is too large for the
snaller, carrier-based, ASW aircraft which are already over-
)oadcd with electronic gear.

"¢ Trident, a broad-based research and development program (

designed to investigate fixedsite, acoustic and non-acoustic
sc:rch and detection systems.

® Artemis, an old but still _sctive ASW development program
concerned with fixed-site, active surveillance systems composed

of several difierent sensors (AW&ST July 31, 1961, pP- 72

Feb. 5, 1962, p. 68).

© ASWEPS (anti-submarine warfare environmental prediction
systemn), a multi-sensor, data collection system that is still in the
development stage but beginning to show promise and expected

to lead shortly to the development of actual hardware.

ASWEPS is intended as a fixed-site or mobile system for op-
erstion in remote locations. The system is designed to collect
data on constantly changing environmental parameters in order
to help an ASW tactical coordinator pick submarine contacts
ont of their physical background.

© Sca Hawk, an integrgted ASW system composed of com-
puterized command and control subs_\stcms whose prime func-
tion is the corrclation and presentation of data. Still in the sub-
svstemn development stage, Sea Hawk is designed to be carried
by currently operstional as well as future high-performance
ASW surface ships. Originally, the goal of the Sea Hawk
project was to design from “the keel up a3 mew type of high-
performance destroyer escort for ASW operations. But the

Navy was blocked b\ lack of the basic technology required to
dev c)op soch 3 vessel, T TT—————
\

. -26, but dangled from the ends of csbles to improve the

10 lb ionobuov carried by shore- and carrier-based aircraft.
a passive sonobuov will pot ddect*-obycct that sre

(pwvﬁ’\t?x;;i are under development.
o AN/SSQ.42 Julie, also a small. lightweight sonobuoy that

_ Improved sniffer semsors are under development.

® Frisco, an ASW’ system similar to Sea Hawk but designed to
be carried by submarines.

o AN/SQS-23 and AN/SQS-26. two pew. mobile, active sonar
devices that are now operational onboard surface ASW ships.
Both make use of convergence zone and bottom bounce to
send and zeccive acoustical signals over Jong distances. A multi-

ton umit, SQS-26 is somcvhzt m}-: than SOS-23 and has s

greater range.
® Varidble-deptb sonar (VDS) denczs. similar to SQS—ZS snd

tcccption of acoustical signals.
Q-38 Jezebel, a long-life. lightweight (approximately

not makmg noise. - Jezebel sonoboo_\s are operational, and im-

can B¢ carried by all aircraft. Julie. bowese . is an active sonar
‘device that employs explosive echo mgmg The presently
operational Julie sonobuoy carriss the AN/SSQ-23A designa-
tion. Smaller, lighter, ive_and more reliable Julie
Minibuoys, dcsxgn:tcd SSO- 46 ahd -47, are nnder development.
® Magnetic anomaly' 4 n (\H.D ) devices—passive, non-
acoustical units which are designed to pick up distortions in
the earth’s magnetic field caused by the presence of a sub
marine. Small enough to be transported by camrier-based air-
craft, MAD devices are operationa] and in contnuing develop-
ment.

e Sniffer sensors, also passive airborne devices. They are de-
signed to detect exhaust gases of smorkeling subs and thus
are located ahead of the aircraft engine exhausts. Effective
range depends upon wind and otber environmental factors.

e Infrared (IR) detection equipment. presently carried by all
ﬁxcd-wing aircraft but not helicopters. It picks o thermal
trails in ocean water heated by submarines. The major problem
in the past with IR equipment (AW&ST Mar. 16, 1964, p. 84)
was the slow response of such detectos. which made it nec
essary to use lighter-than-air rigid vehicles as sensing platforms.
e AN/SLR-2 Electronic countermeasures equipment, which can
be used on any ASV/ sensor platform. It is designed to intercept
and home on electronic signals emansing from enemy subs.
The equipment is operational. with improvements under
development.

® Visual sensors, namgly the eves of buman observers, either
in direct sightings or by television or camera ink. These remain
among the best devices for detecting and evaluating potential
submarine threats. RCA and other companies currently are
studying image intensifiers. or scotoscopes, which are expected

to improve visual detection of submarines greatly.

S

took its first stcp in developing an in-
tegrated ASW system and operation for

. shore-based, patrol aircraft. Now, with

SEER and other contracts (AW&ST

Nov. 2, p. 19: Dec. 14, p. 19), the serv-

icc is trving to extend this integrated
systems approach throughout its entire
ASWV cfort.

Under its present contract, which in-
volves no hardware development, RCA’s
SEER group is concerned with integrat-
ing inputs from all AS\V sensors and
scnsor platforms (sce box, above), auto-
mating the handling and filtering of
thesc data where feasible, improving

them and displaving or interfacing the

outputs so that an ASW tactical coordi-
nator in a central command post can
improve significantly the deplovment
and operation of available resources.
The initial and fundamental premise
in this-work, Lohman says, is' tht it is
_fnancially impossible, at an estimated
cost of $1,000/sq. mi., for either the
U.S. or Russia to keep the whole ocean

- under surveillance, or even that part of

it extending 2,500 mi.—~the range of the
latest fleet ballistic missiles—from the
shore or potential target areas. Thus,
ASW forces will never be able to do a
completely effective job of keeping the
entire ocean under surveillance.

AVIATION WEEK & SPACE TECHNOLOGY, April 12, 1965

The principal tasL of present research
and development work in this &eld,
Lohman adds, is to improve current ef-

" fectiveness of AS\W forces as much as
.15 possible. or at least to the point where

the Navy can be assured of getting the
maximum return for each dollar that it
invests in ASW efforts.

Until recentiy, the major AS\' prod-
lem work has been information acquisi-
tion, or detecton of subs. But a great
deal of progress has been made in this
area, Potter savs, with the result that
the main ASW\W prob]cms today involve
extracting significant information from
the matrix o?nscnsor mputs and process-
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‘ag these data as systematically and
-apidly as possible, preferably on a real-
“me basis. '
~ The technology to do this, he adds,
2as and is continuing to increase greatly.
At one extreme, Potter savs, there is
the cheice of tuming an  individual
:ensor platform, such as an airplane,

nto a completely self-<contained sub- -

marine hunter-killer—"impossible, be-
2use ASW aircraft a?z%c‘fc’v‘é‘v“ er-
'oaded with electronic gear.,” he notes.
At the other extreme is a large, quiet,
well-equipped and expertly staffed shore
installation, into which can be fed maw
data from all sensor platforms without
any attempt at preliminary fltering
or threat evaluation. The latter alterna-
tive 1s “impossible due to the need for
rapid processing of the information into
commands that can be promptly exe-
cuted within the limited communica-
tions bandwidths that are or will be
available,” Potter says.

Somewhere between these impracti-
cal extremes, he says, there is one best
spot, in terms of maximum cost-effec-
tiveness, for an ASW command support
center. SEER’s job is to find this spot.

The initial problem in designing a
more efiective ASW command support
center, as Potter sees it, is to determine
just which types of information and
sensors a tactical coordinator reallv
nceds and how best he can use it. Find-
ings from preliminary studies indicate
several potentially rewarding improve-
ments along these lines:

o Increasing the number and variety of
sensors, sensor platforms and data in-
puts.

¢ Extending the nature of the data now
available to the coordinator. The Navy
already is collecting mpore magnetic,
acoustical and infrared data on the un-
derwater physical environment, includ-
ing such factors as the location/and
extent of major thermoclines which dis-
tort acoustical signals. It also is increas-
ing its collection of identifying signa-

the first -time, to attach quantitative

credence levels to contacts. Signal-rec-

ognition compauter svstems now under
development will be able to handle

many more senso: inputs much more

rapidly than human opeftors, match-
ing identfication points or characteris-

tics of input signals against the library

of signatures stored on magnetic drums.

- Although in most cases the sensor in-

puts and signatures are not expected to
match perfectly, the computer svstem

" will be able to make value judgments

and tell the coordinator, for example,
that there is a 73% chance that his con-

" tact is an enemy submarine and a 25%

chance that it 1s zn oil drum.

* Increasing the percentage of raw data

going to the tacdcal coordinator and
the amount of prdiminary filtering that
is done at the AS\V command support
center compared with the amount now
being performec onboard the sensor
platform. Generzly, Potter says, it will
prove more effecive to have highly
trained personne! in s quiet. large, well-
equipped center who filter and weight
raw data than an observer in, for exam-
ple, a cramped. noisv aircrzft who sees
only that datz taat exceeds his equip-
ment’s preset thrsshold.

e Improving the allocaon of AS\V
functions and responsibilities between
sensor platforms znd the command sup-

port center. \Whie it is obvious that a |

large, quiet, command center can be
better equipped to process large amounts
of information =pidly and provide a
multi-dimensionz! AS\W picture, Potter
savs, it is also cbvious that some pre-
liminary data fitering and evaluation
must be done ozboard the sensor plat-
form itself. Avadable communications

bandwidths are not large enough'té3end

1raw sensor dzzz back to 2 command
post. Also, thers is no machine more
cffective than the eves of 2 human ob-

s€rver in a forwzd aircraft for making__L -

and evaluating visual contacts. .-
For the time peing at least, Lohma

tures of submarines, sunken wrecks, oil —2dds; @ human still far excels any ma-

drums and similar objects.

chine in making certain subtle judg-

o Cataloging and storage of this infor-— ments and pickng individual features

mation on high-speed magnetc' drums.
The next logical step, according to.

SEER scientists, will enable an ASW |

battle commander in 2 large, well
equipped command support center to
use high-speed digital computers to dif-
ferentiate between sonar signals from,
for example, a sunken oil drum and a
submarine hull with half-full fuel bunk-
ers bevond the hull. This might be ac-
complished despite possible distortions
caused by ocean environmental factors
such as sea noise and reverberations.

e Improving and increasing the num-
ber of automatic aids—special-purpose
digital and analeg computers—for fiter-
ing and weighing sensor inputs so that
the tactical coordinator will be able, for

-out of 2 complicated visual scene. Even
with these himiations, however, there -

is stil} substantiai room for improvement
in amiving at @ optimum division of
ASW functons Potter says. SEER’s
task here, he 2427, is to determine more

precisely the values of potentialitrade- -

offs. For example. will the advantages of
a television link between an aircraft and
a command suzport center offset the
weight penalty added to the aircraft?

‘e Optimizing the deplovment of ASW

sensor pictforms. SEER is investigating
different sizes and types of computers
that might aid the ASW battle com-
mander in depleving his available re-
sources. For exzmple, Lohman says, a
tactical coordinztor planning a routine
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Unit design is simple, compact.
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Through - low impeller carries
liquid through shaft end of im-
peller and out finned perimeter.
Motor life is prolonged, since
power input required by the unit
drops as flow is reduced. even
though output pressure remains
constani. “‘rail safe” feature pre-
vents restriction of through-flow
should urnit become inoperative
during operation as booster pump.
Discharge rates to 15C gpm and
operating pressures to 200 psi can
be accomplished. It has served in
applications involving handling of
jet fuels, oils, water, ethylene gly-
col solutions, and other liquids.
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Write for free folder. For irormation regording specic! designs of the centrifugal booster
and supply pumps, contect w todoy giving os much specific detoil os possible.

ON & SPECIAL PRODUCTS
DIV. OF ROPER PUMP COMPANY

ROCKFORD, ILLINCIS
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Most Jets from Seattle-Tacomaz to

(A

PNA—Strongest link to Alaska of-
: 3 fers frequent scheduies to- Anchor-
.age, Juneau, Ketchikan and Kodiak. Pacific Northern—
the airline flying more passengers in Alaska service than
any other airline. Serving Alaska since 1932. For Alaska
business and pleasure travel, contact PNA.

See Section 280 in Official Airline Guide

S PACIFIC NORTHERN AIRLINES

== THE ALASKA FLAG LINE,

PNA Buitdmg. Seattie-Tacoms Airport, Seattie, Washimgton

.
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- surveillance of the shallow waters in
Chesapeake Bay, can all upon the com-
puter’s stored data on this area. That
mformation might warn him against in-
terference by sounds of certain animals
in the region and that he should deploy
only sensors not afected by such sounds.
® Increasing, improving and integrating
special-purpose, signal processing and
displav equipment. This would enable
the coordinator tp examine more sensor
inputs, Lohman says, and thereby sub-
stantially improve his chances of cor-
rectly identifying the signal, particularly
amid a noisy background. Moreover,
Lohman points out, with these inte-
grated systems at his disposal, a tactical
coordinator at an ASW command sup-

* port center would be better able to de-
termine whether his sensor inputs are
coming f1 -m one or more objects while
observers in two different sensor plat-
forms might be looking at the same cen-
tact and not realize it.

At this point. Lohman cautions,
SEER 1is not cerain_that furiner auto-
mation and integrztion in ASW will pav

ifs own_wav “or, for thai manicr buv
stTiing &t Gl Potfer, however, be-

“lieves strongly that integration and auto-
mation can defnitely and substantially
aid the ASW tacticz! coordinator in
processing and evaluating the threat of
sensor contacts and in making more ef-
fective command decisions on d=ploy-
ment of his resources. .

The future ASW command support
center, as envisioned by Potte:r, would
be a highly integrated but flexible and
basically self-sufncient unit that could
be designed on 2 modular basis for use
on a destrover escort, as a_maior shore

. installation to inieface with the Con-

tinental U. S. air defense command cen-
ter. or for operation at almost any level
in between.

Obviously, the more room available,
the more a2 command support center can
be expected to do. Potter savs. But an
integrated center can be designed to
cperate at any level with improved in-
formation gatherinz and processing sys-
tems and techniques. he adds.

USAY Contracts

Contracts awarded recently by
USAF's Aeronautical ‘Systems Div,
Wright-Patterson AFB, Ohio. include:

i Battelle Memorial Iastitwte, 505 King Ave.

AVIATION WEEK & SPACE TECHNOLOGY, Aprii 12, 1965

Columbus 1. Ohin.—Scientific and technlcal
mervice of the radiation eflects informatios
center. (Contiuzc:t AT 33(615)-1124 dtd 1
Mar 65)—$99,970. .
Lear Blegler, Inc., Instrument Div,, 4243
Eastern Ave, Grand Rapids, Mich., 49505
—Investigation for xensing linear acceiera-
tjon using the squeeze film technique. (Con-
tract AF 33(615)-2263 did Mar 65)—
$57.000.

-

-
Technical Operatlons, Inc. South Ave., Bur-

lington. Mass.—Hypervelocity gun aecelt;ra-
tk:gt studies. (Contract AF 33(815)-1331
dra 2 Mar 65)—$43.250,

Monsanto Research Cerp., Dayten L-h'on-
tory. P.O. Box &, Station B, Dayton, Ohio.—
Appled research in materialr applications

RS

Mo

nie T s %

-

!
E
1
E
i
§




