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Editor's
Notes

Note de la
redaction

It hardly seems possible, but with this issue we mark the
Journal's 5th anniversary of publication. Five years might not
seem like such a long time, yet it is a significant milestone
because it signals that the Maritime Engineering Journal is
beginning to establish itself as a credible and permanent entity
in the marine engineering community.

When we redesigned the Journal two years ago we were
confident that it would continue to be a going (and growing)
concern. By then the magazine had been around for three
years and the response from readers and contributors had
clearly established the desirability of having a professional
branch journal. We still had to beat the bushes for articles on
occasion, but with only six issues behind us we realized the
magazine was not yet fully established in the community. This
was one of the major reasons why, starting in 1985, we began
publishing three times a year instead of two. Our decision to
reformat the Journal was based, in part, in response to a new
consciousness of the MARE world that was emerging from the
1983 MARE Study and the reconfigurations which followed.
We knew that the Journal would have to be as sound as possi-
ble if it were to make an effective contribution to the well-
being of the classification.

The benefits of maintaining a professional journal
should not be dismissed lightly. In today's information-based
society the professional journal presents an excellent opportu-
nity for the advancement of concepts and the exchange of
ideas. Also, by reflecting the goals, ideals and traditions of
the profession, it serves to strengthen the ties that hold the
members to their profession and to each other. Professional-
ism, knowledge and community — surely these are the objec-
tives behind any professional journal. How well they are met,
of course, depends entirely on the enthusiasm and singleness
of purpose of the professional membership.

The academician's maxim of "Publish or Perish" is cer-
tainly too strong an aphorism for our purpose, but there is
still a lot to be said for the sense of personal achievement and
recognition that can be gained by writing for your colleagues.
Especially now with the White Paper initiatives for a "Three-
Ocean Navy" there is renewed incentive for a commitment to
professionalism. And what better way is there to reflect the
spirit of this commitment than by carrying the ideas, the
issues and the debate to the pages of our own, professional,
Maritime Engineering Journal.

After three years as editor of the Journal, I am leaving
DMEE to become the director of the newly formed Direc-
torate of Submarine Engineering in DGMEM. In parting,
though, I would like to express my appreciation to the more
than 40 authors who contributed articles during my editorship,
and to those who went before them. It is because of their
superb efforts that, today, five years after its launching, the
Journal is thriving and is well on its way to becoming recog-
nized as Canada's authoritative journal of naval engineering.

On a peine a y croire, mais la parution du present
numero coincide avec le cinquieme anniversaire de la publica-
tion du Journal. Bien que cinq ans puissent sembler une assez
courte periode, cet anniversaire n'en constitue pas moins un
jalon important, car il indique que le Journal du Genie mari-
time commence a se tailler une place comme organe serieux et
permanent dans le domaine du genie maritime.

II y a deux ans, au moment ou nous avons restructure le
Journal, nous etions persuades qu'il continuerait d'etre une
entreprise dynamique et en pleine croissance. La revue existait
alors depuis trois ans et la reaction des lecteurs et des col-
laborateurs indiquait clairement qu'on souhaitait la publication
d'une revue professionnelle. Nous devions encore a 1'occasion
faire des pieds et des mains pour trouver des articles et
n'ayant alors public que six numeros, nous nous sommes
rendu compte que notre revue n'etait pas tres bien implantee
dans le milieu. C'est la un des principaux motifs qui nous ont
amenes en 1985 a faire passer le nombre de parutions de deux
a trois numeros par annee. Notre decision de restructurer le
Journal faisait en partie echo a une nouvelle prise de con-
science parmi les ingenieurs maritimes, engendree par I'etude
menee dans ce domaine en 1983, ainsi qu'aux remaniements
qui ont suivi. Nous savions que le Journal devait prendre
appui sur des bases aussi solides que possible pour contribuer
de facon efficace a revolution de cette classification.

Les avantages que procure la publication d'une revue
professionnelle comme celle-ci ne doivent pas etre pris a la
legere. La societe dans laquelle nous vivons est axee sur 1'in-
formation, et une revue professionnelle represente un excellent
moyen de favoriser 1'evolution et Pechange des idees. De plus,
en refletant les objectifs, les ideaux et les traditions propres a
la profession, elle resserre les liens qui unissent chacun a sa
profession et a ses collegues. La promotion du profession-
nalisme, la transmission de connaissances et le rapprochement
des membres constituent certes les objectifs vises par toute
revue professionnelle. II apparait evident que la mesure dans
laquelle on realise ces objectifs repose entierement sur 1'en-
thousiasme et sur la cohesion du groupe de professionnels
vises.

La maxime "Publier ou perir" constitue certes un
aphorisme trop fort dans le cas qui nous occupe, mais on
n'insistera jamais assez sur la satisfaction personnelle et la
notoriete que retire le professional qui redige un texte a 1'in-
tention de ses collegues. Et cela est d'autant plus vrai que les
mesures preconisees dans le Livre blanc quant a I'etablisse-
ment d'une "Marine pour les trois oceans" favorisent davan-
tage 1'emergence du professionnalisme dans le domaine du
genie maritime. Or, la communication des idees, des questions
et des debats dans les pages de notre propre revue profession-
nelle, le Journal du Genie maritime, ne constitue-t-elle pas la
meilleure facon de refleter cet esprit?
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On this note I wish the Journal much success in continuing to
meet the needs of the maritime engineering community.

We would like to thank Captain Bowkett for his clear-sighted
editorial direction and guidance the past three years, and
extend to him our best wishes for great success in his new
directorate. (The editorial staff)

Apres avoir occupe pendant trois ans le poste de redac-
teur en chef du Journal, je quitte la DMGM pour devenir
Directeur du genie des sous-marins, direction nouvellement
formee au sein de la DGGMM. Plus de quarante col-
laborateurs ont fourni des articles pendant 1'exercice de mon
mandat a litre de redacteur en chef et je desire a 1'occasion de
mon depart leur exprimer, ainsi qu'a tous ceux qui les ont
precedes, ma profonde reconnaissance. Grace a leurs efforts
louables, le Journal est maintenant florissant et, cinq ans
apres son lancement, en voie d'etre reconnu comme la revue
qui fait autorite en matiere de genie maritime au Canada. En
terminant, je souhaite que le Journal continue de repondre de
facon appropriee aux besoins des ingenieurs maritimes.

Nous remercions sincerement le Capitaine Bowkett pour la
direction qu'il a apporte a I'equipe de redaction, et nous lui
souhaitons un grand succes dans son nouveau poste. (I'equipe
de redaction)

Letters
to the Editor

Lettres au
redacteur

Dear Editor,

Enclosed is a completed survey that was contained in the
January 87 issue of the Maritime Engineering Journal. Overall
I find the Journal to be a useful means of promoting
professionalism in the MARE community.

In response to question 10 in the survey 1 indicated that
a column on MARE Posting/Positions would be considered
beneficial. The purpose of the column would be to ensure that
the MARE community is made fully aware of all postings/
positions available to them. I consider this to be particularly
important as many positions are not known to MAREs for
many different reasons varying from MADVACS, newly
created positions and some well kept secrets. Each issue of
the Journal could feature two or three MARE positions and
describe the scope of the positions and the desirable requisites
for each position. This would allow MAREs to better plan
their careers and would also help motivate young new
MAREs.

This idea is not totally my own but was derived from a
conversation between myself and LCdr David Ireland (soon
to be MARE LCdr and below Career Manager). The idea of
using the Journal as a vehicle for this type of information
came to mind while completing the survey. I hope that you
decide to implement this column and I look forward to future
issues of the Journal.

J.M. Allison
Lieutenant

CSEO

Monsieur le Redacteur en chef,

Vous trouverez ci-joint ma contribution au sondage pub-
lie dans le numero de Janvier 1987 du Journal du genie mari-
time. Dans 1'ensemble, je suis d'avis que cette revue constitue
un tres bon moyen de promouvoir le professionnalisme dans le
domaine du genie maritime.

En reponse a la question n° 10 de 1'enquete, j'ai indique
qu'il m'apparaltrait utile de consacrer une chronique aux
mutations ou aux emplois offerts dans notre classification.
Cette chronique viserait a assurer que les professionnels du
domaine soient mis au courant de tous les emplois auxquels ils
ont acces. Selon moi, il s'agit d'un sujet particulierement
important, car de nombreux postes ne sont pas portes a 1'at-
tention des ingenieurs maritimes, que ce soil en raison de la
MADVACS, de postes nouvellement crees ou de certains
secrets bien gardes. Chaque numero du Journal pourrait faire
connaitre deux ou trois postes en genie maritime, en definir la
portee et preciser les exigences s'y rapportant. Ainsi, on per-
mettrait aux ingenieurs maritimes de mieux planifier leur car-
riere et on favoriserait la motivation des debutants.

Le merite de cette idee ne me revient pas entierement,
mais elle decoule d'une conversation que j'ai eue avec le
lieutenant-commander David Ireland, lequel sera bientot
nomme Directeur de carriere des ingenieurs maritimes du
grade de lieutenant-commander ou d'un garde inferieur. L'idee
d'utiliser le Journal comme vehicule pour ce type d'informa-
tion m'est venue a 1'esprit au moment oil je repondais aux
questions du sondage. J'espere que vous deciderez de donner
suite a ma suggestion et j'attends avec impatience de lire les
prochains numeros du Journal.

Lieutenant J.M. Allison
OGSC
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Commodore's
Corner

Chronique
du Commodore

by Commodore E.R. Murray, OMM, CD

The subject of employment of MAREs in positions
which are neither hard navy nor hard engineering is a
common topic but one which has rarely been discussed in this
journal. I am in a "green job" now and, as the next comman-
dant of the Royal Military College, will be occupying yet
another. This has prompted me to share my observations on
"green" employment with you.

Although I have spent most of my naval career "on the
waterfront", with 10 years of it at sea, I have twice before
now had employment in non-naval/non-engineering areas, first
as a defence scientist with the Defence Research Board, and
then as evaluator of Departmental programs. This has resulted
in my being involved with such diverse activities as determin-
ing the economic replacement point for the army's three-
quarter-ton trucks, computer modelling of the air force's R&D
pipeline for aircraft engines, and leading a year-and-a-half-
long evaluation of the DND Research and Development
Program.

Currently, I am Director General of Management Infor-
mation Systems, a title which reveals absolutely nothing about
the nature of my position. In fact I am one of two directors
general who report to the Chief of Automated Information
Services, the branch in NDHQ which deals with all aspects of
computer-based information systems which are not embedded
in weapon systems. My responsibilities lie in two related areas,
the first of which is the implementation of a Department-wide
Integrated Automated Information System which will permit
the sharing of data between many users throughout DND.
This naturally requires policies, procedures, a system architec-
ture, standards and consolidated database management. This
sounds quite complicated — and it is. I am also responsible

Textecommodore E.R. Murray, OMM, CD

II arrive souvent que Ton souleve la question de Pemploi
des militaires du G Mar dans des postes qui ne sont pas
propres a la Marine ou au genie, mais il est rare que la ques-
tion soil abordee dans le Journal. J'occupe en ce moment un
poste des forces terrestres, et a litre de commandant du Royal
Military College, j'en occuperai un autre sous peu. II m'est
done venu a 1'idee de vous faire part de certaines observations
sur les emplois des forces terrestres.

Si j'ai passe la plus grande partie de ma carriere navale
dans le milieu maritime, dont dix ans en mer, j'ai occupe
jusqu'a ce jour deux autres postes dans dec secteurs exterieurs
au genie ou a la Marine: d'abord comme scientifique de la
defense au Conseil de recherches pour la defense, puis comme
evaluateur de programmes ministeriels. Cela m'a permis de
prendre part a de nombreux projets, notamment Petablisse-
ment du seuil de rentabilite des camions de trois-quart de
tonne de Parmee de terre, la modelisation du processus de
R et D de 1'aviation en ce qui concerne les moteurs d'avion et
la direction d'une evaluation du Programme de recherche et
de developpement du MDN qui s'est echelonnee sur un an et
demi. Je suis pour 1'instant directeur general des Systemes de
gestion, litre qui ne revele rien de la nature du poste que j'oc-
cupe. En realite, je suis Pun des deux directeurs generaux qui
relevenl du Chef des Services automatises d'information, le
bureau du QGDN qui s'occupe de tous les aspects des sys-
lemes automatises d'information qui ne touchenl pas les sys-
lemes d'armement. Mes responsabilites tombenl dans deux
categories connexes, donl la premiere consisle dans la mise en
oeuvre d'un sysleme integre d'information a Pechelle du
Ministere, grace auquel de nombreux utilisaleurs du MDN
pourront echanger des donnees. Naturellement, cela exige
Petablissement de politiques, de lignes de conduite, d'une con-
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for formulating and overseeing the process by which Com-
manders of Commands and Group Principals develop and
acquire the actual computer-based information systems they
require, from defining the requirement to the point where the
new system is approved and funded. Lest you imagine this to
be some backwater activity related to pay and stores, you
should be aware that there are at this moment over 200 auto-
mated information systems, and there is another $1.1 billion
worth of new systems in various stages of planning and
development. Automated information systems are at the heart
of all modern command and control and management
systems.

Is this of any importance to naval officers, since most
of our systems are of the real-time-weapons, embedded variety
found in ships? Consider that all shore-based command and
control systems are included in the DG Man S mandate,
including the naval command and control system MCOIN.
Consider also that DG Man S is deeply involved in: all main-
tenance management systems including NAMMIS; the dock-
yard management systems (SRUIS); all engineering informa-
tion systems and all the information systems related to
personnel, training, pay, base administration, office automa-
tion, etc. DG Man S becomes involved in everything from the
single, stand-alone PC on up to Department-wide mainframe-
based systems. That you have not heard of the Automated
Information Services Branch would not be surprising consider-
ing that, of the more than 500 members, only one leading
wren and I are in dark blue! It should be obvious, however,
that it is vitally important to us that the navy have a presence
in the automated information business, particularly since an
ever-increasing portion of the activity is related to command
and control. Of equal significance is that DG Man S has con-
siderable influence on ADP priorities, and with the demand
for funding far outstripping the available resources it is
extremely important that the navy have someone to represent
its interests.

Now to the subject of MAREs in "green" jobs. My cur-
rent position is one example of why it is important that the
navy have a presence in areas which relate to the Canadian
Forces as a whole, and not just the navy. In virtually every
area in the headquarters of this Department decisions are
made which impact on the navy; strategic planning, technical
support, pay and allowances, personnel, transportation and so
on. If the interests of the navy are to be served, naval per-
sonnel must be willing to contribute everywhere. But why
engineers?

In each of my forays into the non-naval/non-MARE
world, I feel much of the value of my contribution has been
due to my background as a naval engineer. Often when a
MARE is posted outside the strictly naval or engineering
environment the move is condemned as a waste of a MARE.
It supposes that such employment is somehow unworthy of an

figuration technique et de normes, ainsi que la gestion d'une
base de donnees unifiee. C'est fort complexe. Je suis egale-
ment charge d'elaborer et de surveiller les modalites qui per-
mettent aux chefs de commandement et de groupe de mettre
au point et d'acquerir les systemes d'information dont ils ont
besoin, ce qui veut dire definir les besoins de toutes les etapes
allant jusqu'a 1'approbation et au financement du systeme. De
crainte que vous ne pensiez qu'il s'agit d'une activite de sec-
ond plan liee a la solde et aux approvisionnements, je m'em-
presse de vous dire que Ton compte a 1'heure actuelle plus de
200 systemes automatises d'information, et qu'un autre train
de systemes nouveaux d'une valeur globale de 1,1 milliard de
dollars fait Pobjet de differents stades de planification et de
mise au point. L'automatisation des donnees est au coeur de
tous les systemes modernes de commande-controle et de
gestion.

Quelle importance cela a-t-il pour les officiers de la
Marine, vu que la plupart de nos systemes sont des armes en
temps reel, du type deja installe a bord des navires? Pensez au
fait que tous les systemes de commande-controle bases au sol
relevent de la DGSG, y compris le Systeme d'exploitation des
information operationnelles du Commandement maritime
(MCOIN). Sachez aussi que la DGSG joue un role preponder-
ant dans tous les systemes de gestion de 1'entretien, dont le
NAMMIS, les systemes de gestion des constructions navales
(SRUIS), tous les systemes techniques integres, ainsi que tous
les systemes d'information lies au personnel, a 1'instruction, a
la solde, a 1'administration des bases, a la bureautique, entre
autres. La DGSG veille a tout systeme allant du type ordina-
teur personnel autonome aux systemes centraux fonctionnant a
1'echelle du Ministere. Je ne serais pas surpris d'apprendre que
vous n'avez jamais entendu parler de la Direction des Services
automatises d'information, car parmi les quelque 500 membres
de la Direction, seuls une femme matelot de l re classe et moi-
meme portons le bleu fonce! II devrait etre evident, cependant,
qu'il est tout aussi indispensable pour nous que la Marine par-
ticipe a 1'automatisation de 1'information, en particulier du
fait qu'une part grandissante de 1'activite louche le com-
mandement et le controle. II importe egalement que la DGSG
exerce une influence considerable sur les priorites du traite-
ment automatique des donnees, et puisque la demande de
credits depasse de loin les ressources disponibles, il est de la
plus haute importance que la Marine y delegue un representant
qui fera valoir ses interets.

Passons maintenant a la question des membres du
G Mar qui occupent des postes des forces terrestres. Les fonc-
tions que j'assume en ce moment temoignent de 1'importance
de la presence de la Marine dans les secteurs qui touchent
1'ensemble des Forces canadiennes, et non seulement la
Marine. Dans a peu pres tous les secteurs du Quartier general,
1'on prend des decisions qui ont une incidence sur la Marine:
planification strategique, soutien technique, solde et indem-
nites, effectifs, transports, et ainsi de suite. Pour faire valoir

MARITIME ENGINEERING JOURNAL OBJECTIVES

- To promote professionalism among maritime engineers and technicians.

- To provide an open forum where topics of interest to the maritime engi-
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engineer; that because the job can be done by other than an
engineer it is somehow employment for those who do not have
our special education and experience. This is nonsense. DND
gets great value from using MAREs in a variety of positions
because we possess special skills and capabilities resulting from
our naval employment. First, we have been trained to solve
problems on our own at sea, and that requires a high level of
initiative, innovation and the ability to make decisions care-
fully but quickly. As engineers at sea we have had to lead men
under operational pressure in both the operation and main-
tenance of complex systems, and act in an environment where
we are expected to accept total responsibility for our depart-
ment. This produces leaders of integrity and strength. We are
also engineers who have a solid understanding of operations.
Additionally, because of the nature of our responsibilities,
we have a solid background in training and other personnel
matters. Join these characteristics to an engineering education,
with its attendant disciplined approach to problem solving,
and it is evident that MAREs have much to give to any area
of endeavour. In my opinion, it would be a grave error not to
apply these special talents to the full range of the Depart-
ment's problems. While our primary job is to be naval
officers with an engineering specialty, we are a resource that
can ill afford to be confined to just engineering.

There is also an advantage for the MARE community
in widening our employment. New experiences broaden us
individually and corporately, which in turn enriches our
professional lives. As well it injects us into areas where we can
influence decisions which ultimately may affect our naval
engineering environment, such as the area in which I am cur-
rently employed. I am sure that my new position as comman-
dant of the Royal Military College will offer MAREs, cor-
porately, the rare advantage of increased influence in the
training of junior officers. To that end, I will be very actively
soliciting your opinions in the future.

MAREs have the education, training and experience to
make valuable contributions to any area of departmental
activity. Let us aggressively pursue the opportunity to do so
rather than succumb to the misguided view that any activity
not directly related to naval or engineering matters is a waste
of our talents. This is surely myopic professional snobbery.

Commodore Murray was the Director General for Manage-
ment Services at NDHQ before taking up his appointment as
Commandant of the Royal Military College in Kingston this
past summer.

les interets de la Marine, il faut que les membres de 1'element
Mer soient disposes a collaborer dans tous les secteurs. Mais
pourquoi les membres du Genie, me demanderez-vous
peut-etre?

Chaque fois que j'ai ete appele a servir en dehors de la
Marine ou du G Mar, j'ai pu attribuer une grande part de la
valeur de ma contribution a mes antecedents comme technicien
de marine. II arrive souvent que 1'on qualifie de gaspillage
I'affectation d'un membre du G Mar a 1'exlerieur du milieu
strictement maritime ou technique. On sous-entend par la que
ces postes sont en quelque sorte indignes d'un technicien, que
du fait qu'ils peuvent elre confies a d'autres, ils reviendraient
a ceux qui ne possedent pas nos specialites ni notre experience.
C'est absurde. Le MDN profile grandement de I'affectation de
membres du G Mar a toule une gamme de posies, a cause des
competences et des aptitudes parliculieres que nous avons
acquises en milieu marilime. Toul d'abord, nous avons appris
a resoudre de nous-memes les difficulles qui surviennenl en
mer, ce qui exige beaucoup d'iniliative, 1'esprit d'innovalion el
la capacile de prendre des decisions avec discernemenl et rapi-
dite. En tanl que lechniciens en mer, nous avons du diriger
des effeclifs en silualion pressanle de maniere a assurer le
fonclionnemenl el 1'enlrelien de syslemes complexes, el nous
avons ete appeles a assumer 1'entiere responsabilile de noire
service. C'esl ainsi que 1'on a forme des chefs de file. En lanl
que lechniciens, nous avons egalemenl une Ires bonne connais-
sance des operations. De plus, vu la nature des responsabilites
qui nous sonl confiees, nous avons des anlecedents en ce qui
regarde 1'instruclion el d'aulres queslions liees au personnel.
Si Ton ajoule a ces caraclerisliques une formalion en genie et
la discipline qui en decoule au plan de la resolution des
problemes, il ne fait aucun doute que les membres du G Mar
onl beaucoup a apporier a loule sphere d'activile. A mon
avis, ce serail une grave erreur que de n^gliger de mellre ces
lalenls au profil de la resolution de toute la gamme des
difficulles qui se posenl au Minislere. Si noire tache premiere
est d'etre officiers de marine specialises dans une lechnique
donnee, il n'en demeure pas moins que nous constituons une
bassin de ressources qui peut difficilemenl elre confine aux
seuls services lechniques.

L'elargissemenl de nos fonclions presente aussi un avan-
lage pour 1'ensemble du G Mar. Les experiences nouvelles per-
mellenl de nous epanouir individuellemenl et collectivement,
ce qui enrichil par le fail meme noire vie professionnelle. Par
ailleurs, ces experiences nous amenent dans des secteurs oil
nous pouvons influencer des decisions qui peuvent en fin de
comple avoir des repercussions sur noire milieu lechnique
maritime, comme c'est le cas du poste que j'occupe en ce
moment. Je suis persuade que mon affectalion a lilre de com-
mandanl du Royal Miliiary College apporlera a la collectivite
du G Mar le precieux avantage d'une influence accrue au plan
de 1'instruction des officiers suballernes. Dans celte optique,
j'entends sollicker vos commentaires.

Les membres du G Mar possedent la formalion, 1'en-
IraTnemenl el 1'experience qui leur permellanl d'apporler une
conlribulion valable a loul sphere d'aclivite ministerielle.
Sachons done profiler de loutes les occasions qui nous sont
offertes de servir dans d'autres secteurs. Cessons de penser a
lort que toul aclivile exlerieure a la Marine ou au genie
equivaul a un gaspillage de nos talenls. Quiconque agil ainsi
fail preuve a mon avis de myopic el de snobisme
professionnel.
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The CPF Combat System
Development Process

by LCdr D. Flemming, CD

Cet article decrit le procede par lequel le
systeme de combat des FCP passe de la
conception a la realite. Une attention
particuliere est apportee au role de la
societe Paramax Electronics, le sous-
traiteur responsable a la Saint John Ship-
building Ltd pour la gestion, I'ingenierie,
et I'integration des divers detecteurs,
armes, et systemes de distribution et
presentation de donnees, et pour mauler
le tout afin de former un systeme de
combat operationnel.

Introduction

Many informative articles have
been written describing the composition,
capabilities and technical specifications of
the combat system suite being provided
for the Canadian Patrol Frigate (CPF).

The process by which the system passes
from concept to reality is no less interest-
ing, and it is the aim of this article to
describe that process. Particular emphasis
is placed on the role played by Paramax
Electronics Inc., the subcontractor
responsible to Saint John Shipbuilding
Ltd. (SJSL) for managing and engineer-
ing the integration of disparate sensor,
weapon, data processing and display sys-
tems into a cohesive and fully operational
combat system. The aim will be achieved
by reviewing past events which have led
to the present stage of development,
reviewing contractual guidelines and
describing, in necessarily general terms,
the procedures and facilities that are
utilized to progress from equipment
acquisition to system integration and

acceptance. One of the crucial factors in
the development of the CPF Combat Sys-
tem is that of software development. The
creation of a modern combat system is
also heavily reliant on training resources
and maintenance and logistical support.
These aspects, unfortunately, can only be
briefly touched upon in an article of this
scope.

Background

When DND initiated a program to
replace six St. Laurenf-class destroyers in
1975, the Department concluded that the
capability to engineer the project was no
longer available within its resources. A
relatively long period of dormancy in
Canadian warship construction and asso-
ciated system development caused the
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Ops room electronic warfare and fire-control areas.

required skills, which had existed at the
time of Tribal-class construction, to dissi-
pate. The government, therefore, looked
to private enterprise to provide the
needed expertise and one year later
had received a total of five source-
qualification proposals. One of these
proposals was submitted by a team
organized by Sperry Corporation's
Systems Management Division as follows:

Sperry Corporation* — Prime
Contractor

Davie Shipbuilding
Ltd.***

Saint John Shipbuild-
ing and Drydock Co
Ltd (SJSDD)**

Saint John Marine
Consultants Ltd.

— Lead
Shipyard

— Ship Design

Gibbs and Cox Inc. — Ship Design
Agents

Marine Industries
Ltd.

Follow
Yard
Candidate

— Follow
Yard
Candidate

In 1980, however, the federal
government introduced a requirement
that the prime contractor for the CPF
program be a Canadian company. This
caused a role reversal in the original
Sperry line-up so that SJSDD became
Prime while Sperry became the subcon-
tractor for the combat system. By 1981
two contenders had been culled from the
original five, and SJSDD and SCAN
Marine each submitted its proposal for
contract definition (CD). In 1983 SJSDD
was awarded a post-CD study contract
and Sperry received a subcontract for

(*Sperry merged with Burroughs Corp. in 1986 to
form the new Unisys Corporation. "SJSDD became
Saint John Shipbuilding Ltd. — SJSL — in 1984.
*** Davie Shipbuilding Ltd was purchased by Marine
Industries Ltd in 1987 and became Marine Davie
Ltd.)

combat system studies. Later that same
year SJSDD was awarded a $3.2-billion
fixed-price incentive contract for the
delivery of six frigates. Of this amount
Unisys will receive approximately 1.25
billion dollars (under a subcontract from
SJSL) for the design, integration, testing
and installation of the CPF Combat
System.

Contractual Guidelines

The CD study contract awarded by
the government contained a requirement
that equipment procured for the CPF
Combat System be, as much as possible,
"off-the-shelf", of proven design and at
least at the pre-production stage by the
start of contract definition. If equipment
to meet a specific function could not be
found that met these conditions, alterna-
tive choices were to be of customized
available design, developed in accordance
with proven design practices and not
requiring basic development.
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Functional mock-up containing AN/SPS-49 radar equipment.

The CD contract also contained a
number of undertakings that directly
affected the development of a Canadian
combat system management capability in
industry. An objective of the contract
was "to achieve a continuing and autono-
mous Canadian capability in warship
combat system design, integration, testing
and program management". In defining
this objective, "continuing" meant that
on or before final delivery the contractor
would be in a position to accept another
contract similar to the current one;
and "capability" meant the actual
delivery and acceptance of six CPF
Combat Systems and provision of
associated life-cycle support.

The contract also specified that the
headquarters for the combat system
development, including executive manage-
ment, administrative support staff and a
Combat System Test and Support Facility

(CSTSF), were to be located in Montreal.
Accordingly, Paramax Electronics Inc.
was established as a wholly owned sub-
sidiary of Sperry and was situated in the
Cite Scientifique high-tech industrial area
of Montreal in the fall of 1985. A sepa-
rate agreement was concluded between
Sperry and the Canadian government
for the granting of a "Paramax World
Product Mandate", which ensured non-
intervention by the American parent in
Paramax's marketing of Canadian-
supported products.

Although the years following the
acceptance of the final Tribal-class
destroyers were void of new Canadian
warship construction, studies of the oper-
ational and technical requirements of a
new generation of warship were neverthe-
less continuing in the maritime direc-
torates of NDHQ. As the political tide in
favour of new warship acquisition ebbed
and flowed, these studies ultimately
provided the continuity of operational

and engineering development required
when the final go-ahead was given. These
operational requirements and associated
equipment and system specifications form
a closely knit partnership throughout the
CPF contract and establish the guidelines
by which Paramax directs its procure-
ment and integration activities. In some
cases the equipment items themselves are
specified. In other cases, however, the
performance requirements are detailed
and the contractor is allowed the flexibil-
ity to determine which mix of equipment
and software can best meet these require-
ments, taking into account various
factors such as cost, reliability, indus-
trial benefits and preference for
"off-the-shelf" equipment.

Procedures

Once equipment identification is
complete, the company commences
procurement by letting subcontracts to
the associated vendors. In the case of the
CPF Combat System, Paramax is dealing
with over 100 contractors in Canada,
the United States and Europe. Factory
Acceptance Tests are then conducted in
the vendors' facilities to gather objective
evidence of the equipment's performance
and ability to meet the requirements of
the contract. All six combat system "ship-
sets" (less the weapons) will undergo a
grooming procedure at Paramax prior to
delivery to the shipyard. In addition, a
seventh shipset, called the Prime Equip-
ment Option (PEO), has been procured
for installation in Paramax's Combat
System Test and Support Facility. The
PEO will be the first shipset of equip-
ment and subsystems (again excluding
weapons) to undergo integration into a
functional combat system. The PEO
has been accepted and received by Para-
max, and is now undergoing testing
while the integration of the systems and
software into a cohesive combat system
progresses. These tests are carried out by
Paramax quality assurance and engineer-
ing personnel, and are witnessed by
representatives of the prime contractor
and DND.

Facilities

The CSTSF comprises a 16,000-
sq.ft. RF-shielded room (the largest of its
kind in North America), a grooming site,
radar towers, a staging area and various
offices and workshops.

The shielded room, providing both
physical security and a minimum 100-dB
attenuation of RF energy either from or
to the external environment, enables the
development, integration and testing
processes to be conducted without fear
of security compromise or outside elec-
tromagnetic interference (EMI). Inside
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Physical mock-up of the bridge.

the shielded room are the following
spaces:

a. Physical mock-ups of the opera-
tions room and bridge. These are
replicas of the shipboard spaces
and are equipped with functional
combat system equipment identical
to that which will be installed in
the new frigates. Some nonfunc-
tional equipment and indicators
have been included for added
realism.

b. Functional mock-ups of equipment
spaces. In these rooms, functional
CPF combat system equipment is
installed, but not in the same com-
partment layout utilized in the ship-
board arrangement.

c. The Program Generation Control

Centre, which is composed of three
subareas:

(1) The Program Generation
Centre, housing the SPERRY
1100/72 Data Processing Sys-
tem used in the development
and generation of the CPF
Combat System software;

(2) The Terminal Centre, contain-
ing the computer terminals
peripheral to the SPERRY; and

(3) The Simulation Control Centre,
housing the simulation data
processing system, simulation
hardware and standard displays
that will be tied into the CSTSF
combat system and provide the
means to simulate and control
ship's weapons and the external
RF, tactical and physical
environment.

The shielded room is being used to
integrate and test the hardware and soft-
ware of the CPF Combat System, and
will provide a realistic environment in
which the system operators and main-
tainers from each ship can undergo
individual and team training prior to the
delivery of each new frigate.

Adjacent to the shielded room is
the grooming site where the combat sys-
tems of each of the six shipsets will be
temporarily installed and functionally
checked prior to delivery to the shipyard.
However, the level of integration and
operation in this unshielded area will not
be as comprehensive as that for the sys-
tem in the shielded room, and full testing
will await shipboard installation.

Both the shielded room and the
grooming site have associated towers
exterior to the CSTSF building where the
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Program Generation Centre. (Courtesy Paramax Electronics Inc.)

Paramax's Combat System Test and Support Facility in Montreal's Cite
Scientifique. Note the radar test field in the background.

radar antennas can be mounted and oper-
ated. To reduce the possibility of interfer-
ence with local electronic installations, in
particular the radars of nearby Dorval
Airport, each of the antennas is sur-
rounded on three sides by an RF deflec-
tor shield that will deflect radiation
upwards except in the direction of the
Radar Test Field. A target tower has
been constructed on the field for mount-
ing telemetry equipment and simulation
transponders.

In addition to the facilities in
Montreal, a gun-support facility has been
established by Paramax at the Naval
Armament Depot in Dartmouth, Nova

Scotia. The facility houses a functional
57mm Bofors gun and Phalanx close-in
weapon system, as well as associated
control-room and classroom spaces.

Progress to Date (Fall 91)

As of the date of writing, Paramax
has procured almost all of the equipment
that will comprise the CPF Combat Sys-
tem. The PEO has been installed in the
CSTSF shielded room and is progressing
through the integration and testing pro-
cess to the point where several subsystems
are fully operational, and integration of
these subsystems with the Command and

Control System is about to begin. This
intrasystem integration must await the
completion of associated software verifi-
cation, a process that is scheduled to be
finished by the end of 1987. Equipment
of the first shipset (destined for HMCS
Halifax) is being installed in the groom-
ing site and it is anticipated that the
grooming process will be completed by
the spring of 1988. At that time the
system will be disassembled and sent
to Saint John Shipyard for shipboard
installation and testing.

Conclusion

Paramax's progress since 1985
towards the establishment of a proven
Canadian combat system management
capability in industry has been impres-
sive. The reality of an operational CPF
Combat System is steadily approaching.
Now that the hardware is being procured
and, in the case of the PEO, delivered,
installed and tested at the individual
equipment and subsystem level, the
crucial work that remains to enable full
integration is software development. The
software volume is estimated at approxi-
mately two million lines of source code,
or about 60 times the volume currently
utilized in the Tribal-class destroyers.
Software development will be the critical
factor in determining whether or not the
CPF Combat System will be delivered on
time and if it will meet specified perfor-
mance. The progress made to date makes
us optimistic that schedule and perfor-
mance targets can be met.

LCdr Flemming is the Combat Systems
Engineering Officer of the CPF Detach-
ment at Paramax Electronics Inc. in
Montreal.
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Naval Engineering Les realisations du
Accomplishments Genie naval au
in Canada Canada

An address presented by Cmdre D.R. Boyle, DGMEM, to the
Engineering Institute of Canada Centennial Convention in
Montreal, 21 May 1987.

We are assembled here today to celebrate the accom-
plishments of Canadian engineers over the past century, and
to project with well earned confidence our expectations for the
years ahead. As we look at a map of Canada, we see a huge
land mass of widely varying geography, climate and popula-
tion. One could be forgiven for concentrating on engineering
accomplishments within that land mass; our railways which
overcame formidable obstacles to stretch from sea to sea, our
vast hydro-electric dams or our nuclear power plants. One
could even be forgiven, provided he was not a naval officer,
for acknowledging our great accomplishments above that land
mass; sturdy bush planes, sophisticated avionics or, more
recently, the "Canadarm". It is important, however, to cast
our vision wider — to look at our accomplishments around
this land mass; achievements in the three oceans which carry
our commerce to the world and offer a great wealth of
resources for our future. The Canadian navy has played a key
role in the development of engineering skills and designs for
seagoing use throughout its history.

First established in 1910, our navy enjoyed a humble
beginning as an offshoot of the Royal Navy. Its early equip-
ment was designed and built in the United Kingdom, and sent
to Canada only when bordering on obsolescence. The majority
of ship designs in both the first and second war were British,
with little opportunity for local improvement. Our first truly
Canadian ship design was the St. Laurent class, known to
many as the "Cadillac" destroyer due to its, then, modernistic
curved lines and graceful appearance. Although we used a
British Y-100 pattern of machinery design, we insisted that the
machinery itself be built in Canada. Special manufacturing
plants were established, owned by the government but run by
an industrial contractor, to produce steam turbines, casings
and gear assemblies. These plants produced high-quality equip-
ment to exacting navy standards; much of which, to prove
that point, is still in service today.

While the St. Laurent class was a success at sea, it
was an industrial disappointment at home. Despite our best
efforts, we could not find sufficient work to continue employ-
ing this sophisticated marine engineering industry. By 1960,
much of this specialized capability and skill had disappeared.

Having learned the difficulty of producing large ships
from scratch, we sought to specialize in smaller, highly
manoeuvrable anti-submarine vessels. Capitalizing on our
steel-fabrication and aviation skills, we developed the remark-
able, Canadian-designed, 200-ton hydrofoil, Bras d'Or. This
was an international research and development project which
was never meant to have an operational role. Conceived to
lurk on patrol at low speed and then sprint to prosecute a

Allocution prononcee par le commodore D.R. Boyle,
DGGMM, a I'occasion du Congres ayant marque le centenaire
de I'Institut canadien des ingenieurs, a Montreal, le 21 mai
1987.

Nous sommes rassembles ici aujourd'hui pour celebrer
ce que les ingenieurs canadiens on realise au cours des cent
dernieres annees et pour evoquer avec une confiance bien legi-
time ce que 1'avenir nous reserve. II suffit de Jeter un coup
d'oeil sur la carte du Canada pour voir que notre pays est un
immense territoire caracterise par une geographic changeante,
des conditions climatiques variees et une population heter-
ogene. On serait bien justifie de se concentrer sur ce que les
ingenieurs ont accompli dans ce meme territoire, notamment
sur nos chemins de fer qui ont franchi de formidables obsta-
cles pour finalement relier les deux oceans, et sur nos barrages
hydroelectriques ou nos centrales nucleaires. Et Ton serait
meme justifie, a condition de ne pas etre officier de marine,
de souligner nos grandes realisations au-dessus de cet immense
pays : la construction de solides avions de brousse, ['elabora-
tion d'equipements electroniques perfectionnes pour aeronefs,
ou, plus recemment, la mise au point du Telemanipulateur
spatial, le fameux Canadarm. II importe, cependant, d'adopter
une perspective plus large, de prendre en compte ce que nous
avons accompli partout au Canada et de songer aux succes
que nous avons remportes sur les trois oceans par lesquels
nous exportons nos biens vers le reste du monde et qui rece-
lent tant de richesses pour notre avenir. Tout au long de
1'histoire, la Marine canadienne a joue un role clef lorsqu'il
s'est agi de mettre au point de nouvelles techniques et de
concevoir des navires.

Notre marine a ete cree en 1910 et elle a connu de
modestes debuts dans le sillage de la Royal Navy. A 1'origine,
le materiel etait concu et fabrique au Royaume-Uni, puis
envoye au Canada seulement au moment oil il allait devenir
vetuste. La plupart des navires ayant servi pendant les deux
guerres mondiales etaient de conception britanniques, et le
Canada n'avait pas vraiment la possibilite de les ameliorer
chez lui. Les bailments de la classe Saint-Laurent ont ete les
premiers a etre vraiment concus au Canada; beaucoup disaient
que c'etait la "Cadillac" des destroyers, a cause de son
elegance et de ses lignes modernistes pour 1'epoque. Nous
avons alors employe des machines Y-100 de conception britan-
nique, mais nous avons insiste pour qu'elles fussent contruites
au Canada. Nous avons amenage des usines speciales, qui
appartenaient au gouvernement mais qui etaient dirigees par
un industriel, pour fabriquer des turbines a vapeur, des cartes
et des trains d'engrenages. Afin de repondre aux normes
rigoureuses de la marine, ces usines ont produit du materiel
d'une qua l i t e telle qu'une bonne partie en est encore en service
aujourd'hui.

Les navires de la classe Saint-Laurent ont connu un
grand succes en mer, mais le programme n'a pas donne les
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submarine contact, the ship had to be fast, stable in a wide
range of sea states, highly manoeuvrable and economical to
operate. These requirements constituted a major challenge to
Canadian industry. The need for lightweight, highly responsive
steering systems forced the development of high-performance
hydraulic pumps and components. The requirements for exact-
ing hull-form and foil design necessitated the use of computers
in the design process for the first time in Canada. De Havilland
and Marine Industries Limited had the opportunity to upgrade
both skills and facilities in order to weld and fabricate exotic
steels and extensive aluminum structures. The need for light-
weight, shock-resistant, electronic components in sensors and
weapon systems drove the Canadian electronics industry to
new plateaus of achievement, preparing them for direct com-
petition with American and Japanese manufacturers, and ulti-
mately to supply components for major projects such as the
F-18A and the U.S. Army's Abrams main battle tank.

Bras d'Or's AN/SQS-507 lightweight sonar system
research benefitted both the navy and Canadian Westinghouse
through the development of a segmented fairing for tow
cables. This feature is now incorporated into the more modern
SQS-504/505 variable-depth sonar and the Westinghouse

resultats industriels que Ton esperait. En depit de tous nos
efforts, il fut impossible de trouver assez de travail pour con-
tinuer a employer cette Industrie perfectionnee du genie mari-
time. En I960, la majeure partie des competences et des
moyens specialises qui s'y rapportaient avait disparu.

Apres avoir appris a quel point il est difficile de con-
struire de gros navires de toutes pieces, nous avons decide de
nous specialiser dans la construction de bailments anti-sous-
marins plus petits et tres maniables. Mettant a profit nos con-
naissasnces dans les domaines de 1'aviation et de la fabrication
de 1'acier, nous avons entierement concu et mis au point le
Bras d'Or, un remarquable hydroptere de 200 tonnes. II s'agis-
sait la d'un projet international de recherche et de developpe-
ment, et Ton n'a jamais eu 1'intention d'attribuer un role
operationnel au bailment ainsi construit. Pour patrouiller dis-
cretement a basse vitesse et bondir ensuite a la poursuite d'un
sous-marin, le navire devait etre rapide, tres manoeuvrable,
economique et stable dans des conditions marines tres variees.
Ces exigences posaient un defi de taille a 1'industrie cana-
dienne. Comme il fallait des syslemes de gouverne legers et
tres sensibles, on a du mettre au point des pompes et des com-
posantes hydrauliques performantes. Par ailleurs, la necessile
de satisfaire a des criteres tres rigoureux quant a la coque et
aux plans porteurs a oblige les ingenieurs a recourir a des
ordinateurs pour la premiere fois au Canada pendant le
processus de conception. Les entreprises De Havilland et
Marine Industries Limited eurent ainsi 1'occasion de moder-
niser leurs competences et leurs installations pour pouvoir
souder et fabriquer des aciers exotiques et des structures
d'aluminium complexes. La Marine avait egalement besoin de
composantes electroniques legeres et resistantes aux chocs pour
ses delecleurs et ses systemes d'armes, et cela a pousse 1'indus-
trie canadienne de Pelectronique a se depasser; celle-ci s'est
ainsi preparee a concurrencer directement les fabricants ameri-
cains et japonais, puis en fin de compte, a fournir des com-
posantes dans le cadre de grands projets tels que ceux se rap-
portant au F-18A et au char de bataille Abrams de 1'Armee
americaine.
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HS-1000 sonar system. Further DND research and develop-
ment has led to the Teamed Architecture Signal Processor
which will update the SQS-505 to a digital signal processing
capability second to none. Canadian industry is currently
militarizing this system prior to full production.

Experience gained with integrating command and control
systems on Bras d'Or allowed DND to successfully develop the
CCS-280 system that was fitted to our 280 class. The CCS-280
system was the best destroyer-sized, integrated command and
control system available when it was conceived, built and sent
to sea here in Canada in the early 1970s. The system combines
radar data, sonar contacts and operator selected electronic
warfare bearings with graphic overlays and alphanumerics on
a single display that has facilities for weapons system control.
A single operator utilizing the CCS-280 system can detect,
track and identify a contact and, if necessary, engage it with
the 5" gun or sea sparrow missile system.

Bras d'Or was the first Canadian ship to utilize a gas
turbine for main propulsion. This experience uncovered many
weaknesses which were successfully avoided in the later
280 class. The development of Bras d'Or's baffled, pressure-
differential filters and housing for the Pratt and Whitney FT-4
gas turbine engine led the way to further developments of that
system in our next major warship class, the DDH-280, and
allowed significant improvements in mean time between over-
hauls in this latter installation. Bras d'Or was a definite suc-
cess as a research project as she provided an excellent test bed
for the DDH-280 program.

The development of the DDH-280 class warship marked
a significant turning point for both the navy and Canadian
industry. All of our previous experience in steel fabrication,
gas turbine technology and specialized anti-submarine technol-
ogy was challenged to the limit. We needed a ship which was
quiet, which could operate for extended periods and ranges at
sea without support, and which could confront a wide variety
of surface, subsurface and air threats in virtually any sea
state. Clearly the older St. Laurent class could not offer this
level of defence, nor could the smaller Bras d'Or.

Driven by this demanding set of requirements, we
became the first western navy to commit ourselves to an all
gas turbine ship. For Canada's modestly sized navy, this was

Les recherches qui ont porte sur le sonar leger
AN/SQS-507 du Bras d'Or ont profile a la Marine et a la
Canadian Westinghouse, car elles ont donne lieu a la mise au
point d'une gaine profilee en segments pour les cables de
remorquage. Get element a ele integre au sonar a immersion
variable SQS-504/505, plus moderne, et au systeme sonar
HS-1000 de la Westinghouse. D'autres travaux de recherche et
de developpement entrepris par le MDN ont abouti a la crea-
tion du processeur de signaux a architecture multiple (TASP),
qui ameliorera le SQS-505 en le dotant d'une capacite inegalee
de traitement des signaux numeriques. L'industrie canadienne
est en train de repondre aux normes militaires imposees
relativement a ce systeme, avant d'en commencer la produc-
tion sur une grande echelle.

L'experience qu'il avait acquise en integrant les systemes
de commandement et de controle du Bras d'Or a permis au
MDN de concevoir avec succes le systeme CCS-280 qui a ete
inslalle a bord des des bailments de la classe 280. Ce systeme
etait le meilleur dispositif inlegre de commandemenl el de con-
irole destine a des destroyers, au moment oil il a ete concu,
conslruit el inslalle, ici au Canada au debut des annees 1970.
Le systeme combine les donnees radar, les echos sonar el les
relevemenls des signaux eleclroniques ennemis (relevemenls qui
onl ele choisis par 1'operaleur) avec des recouvremenls gra-
phiques et des donnees alphanumeriques sur un seul ecran
de visualisation qui permel aussi de controler les systemes
d'armes. Un seul operateur se servani du CCS-280 peul detec-
ler, poursuivre el identifier un echo et, s'il le faut, prendre la
cible a pani avec un canon de 5 pouces ou un missile Sea
Sparrow.

Le Bras d'Or a ele le premier navire canadien donl une
turbine a gaz constiluail le groupe propulseur principal. L'ex-
perience a revele de nombreuses faiblesses qu'on a su eliminer
quand on a par la suile conslruit les navires de la classe 280.
Apres avoir mis au point des fillres a pression differenlielle
munis de deflecleurs el des enveloppes pour la turbine a gaz
Pratt and Whitney FT-4 du Bras d'Or, on a ameliore les
divers elemenls de ce meme sysleme, qui a plus lard equipe
nos navires DDH-280; ainsi, on a augmenle considerablemenl
le lemps moyen s'ecoulani enlre les remises en elai du sys-
teme. En tant que fruit d'un projet de recherche, le Bras d'Or
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a significant change, one which would impact on personnel,
support facilities and industrial suppliers for many years to
come.

Quietness became a most demanding parameter in the
ship's design. To improve the ship's sonar detection capabili-
ties, and to prevent enemy submarines from detecting her
presence, the ship had to be designed to reduce both airborne
and hull-transmitted noise to an absolute minimum. Stringent
noise and vibration parameters were enforced throughout the
ship's development, a practice completely unknown in earlier
ship designs.

Gearing was known to be one of the major sources of
hull-transmitted noise. Selection of a COGOG — combined
gas or gas system — meant that a relatively complex clutch
and reduction gear installation was required. Although Canada
no longer possessed the technology to build such gearboxes,
we applied firm pressure on foreign suppliers to guarantee low
levels of noise and vibration during the tendering process,
something that had never been expected of them before. After
a rigorous period of evaluation, the gearing that was selected
met the exacting parameters which had been demanded. To
ensure even further quieting, the navy required a single raft
for the entire propulsion plant to be resiliently mounted;
another first at that time. This sophisticated approach
presented a number of interesting design challenges. Because
of the very high torque available at low speeds, the mountings
had to be married to achieve power balance. Procedures had
to be developed for achieving alignment during propulsion
machinery installation. Factors such as temperature change,
building procedures and launching techniques had to be taken
into account. Navy engineers and shipbuilders worked together
to develop innovative construction procedures, with the happy
result that both quietness and correct alignment were achieved.

Because the COGOG design implied continuously rotat-
ing shafts, controllable pitch propellers had to be used — the
largest in power ever built in the world at that time. An inher-
ent problem with these propellers was that, improperly posi-
tioned, they could produce excessively high torques and
thrusts, resulting in potentially severe damage to geartrain and
shafting. Naval engineers developed a simulation model to
study this problem using National Research Council analog
computer facilities. They ultimately developed a solution, a
modification to the ship's electropneumatic control system so
that acceptable ship response times could be achieved without
exceeding allowable limits. This was a major success story
for navy engineers. We were becoming very flexible in our
approach to new design, identifying potential problems and
developing innovative solutions before the ship was even
constructed.

Although we were justifiably proud of our 280-class
ships when they first entered service in 1971, we could not rest
on our laurels. The remarkable growth and sophistication of
the Soviet navy led us to continually reassess our combat
capabilities. It became apparent by the late seventies that, with
submarines carrying cruise missiles, our fleet needed considera-
bly better area air-defence capability. Moreover, the range of
new Soviet missiles and aircraft dictated that our fleets operate
over much more widely dispersed areas. Considerably better
command, control and communication facilities would be
required to support Canadian task group commanders. To
achieve these badly needed improvements, the Canadian navy
has recently embarked on the Tribal Class Update and Moder-
nization Project. Known as TRUMP for short, this project
will update the DDH-280 class ships by installing:

— a vertical launch SM-2 missile system;

— a close-in, anti-missile weapon system;

— improved gun and missile fire-control systems;

a etc couronne de succes, car il a constitue un excellent bane
d'essai pour le programme des DDH-280.

La mise au point des navires de guerre de la classe
DDH-280 a marque une etape importante tant pour la Marine
que pour 1'industrie canadienne. Toutes les connaissances que
nous avions acquises sur la fabrication de 1'acier, la tech-
nologic des turbines a gaz et les techniques specialises de lutte
anti-sous-marine ont ete exploitees a la limite : il nous fallait
un navire silencieux, qui pourrait naviguer sans soutien pen-
dant de longues periodes et a de grandes distances en mer, et
qui serait capable d'affronter diverses armes de surface et
differentes menaces sous-marines et aeriennes dans a peu pres
toutes les conditions marines. II etait evident que les vieux
navires de la classe Saint-Laurent ne possedaient pas ces capa-
cites, pas plus d'ailleurs que le Bras d'Or, plus petit.

Inspiree par cette gamme d'exigences elevees, la Marine
canadienne est devenue la premiere parmi les marines occiden-
tales a se doter d'un navire entierement mu par des turbines a
gaz. Vu la taille modeste de notre marine, cela representait un
changement important qui allait avoir des consequences pen-
dant longtemps pour le personnel, les installations de soutien
et les fournisseurs industriels.

Construire un navire silencieux : voila qui devenait un
parametre clef de la conception! Pour ameliorer la capacite de
detection du sonar et empecher les sous-marins ennemis de
deceler le navire, il fallait viser a reduire le plus possible les
bruits engendres par les oeuvres mortes et ceux qui etaient
transmis par la coque. Pendant tous les travaux de mise au
point du navire, on imposa de rigides parametres quant au
bruit et aux vibrations, ce qui ne s'etait jamais vu auparavant.

On savait que les engrenages representaient une des prin-
cipales sources des bruits trasmis par la coque. Le choix d'une
modele COGOG (propulsion combinee gaz ou gaz) supposait
1'adoption d'un systeme relativement complexe d'embrayage et
de demultiplication. Le Canada ne possedait plus la tech-
nologic necessaire pour construire un pareil systeme, mais il
exerca de fortes pressions sur les fournisseurs etrangers pour
qu'ils garantissent, a 1'etape des soumissions, un niveau de
bruit peu eleve et de faibles vibrations; or, c'etait la une exi-
gence qu'on ne leur avail jamais imposee auparavant. Apres
une periode devaluations rigoureuses, le Canada retint des
rapports d'engrenage qui satisfaisaient aux parametres
rigoureux imposes au depart. Pour atteneur encore plus les
bruits, la Marine demanda qu'on installe solidement un seul
radier pour tout le groupe propulseur; encore la, c'etait une
innovation. Cette facon "sophistiquee" de faire presentait un
certain nombre de defis interessants aux concepteurs. Vu le
couple tres eleve developpe a bas regime, il fallait joindre les
batis pour assurer 1'equilibre de la puissance. On devait aussi
trouver des methodes pour garantir 1'alignement pendant 1'in-
stallation des machines de propulsion. 11 fallait par ailleurs
prendre en compte des facteurs tels que les changements de
temperature, les methodes de construction et les techniques de
lancement. Les ingenieurs et les constructeurs navals col-
laborerent entre eux pour concevoir des moyens de construc-
tion novateurs, et ils reussirent a satisfaire aux exigences rela-
tives au bruit et a 1'alignement.

Comme le modele COGOG supposait 1'installation
d'arbres a rotation continue, on se devrait d'opter pour des
helices a pas variable — ce furent les plus puissantes jamais
construites dans le monde a ce moment-la. Cependant, si elles
n'etaient pas correctement installees, ces helices pouvaient
engendrer des couples et des poussees tres elevees, ce qui
aurait risque d'endommager gravement les trains d'engrenages
et les arbres de transmission. Les ingenieurs navals construisir-
ent une maquette pour etudier le probleme et ils eurent alors
recours a 1'ordinateur analogique du Centre national de
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— an improved gun;
— a significantly improved, computerized, command and

control system; and
— a new electronic warfare suite.

On completion of these improvements, the DDH-280 is
expected to equal or surpass any similarly sized allied ship in
terms of air-defence firepower, flexibility, adaptability and
survivability. The prime contractor for TRUMP, Litton
Systems Limited, has subcontracted in a way which will
develop a wide base of support for modern warships from
amongst marine- and electronics-oriented industries in Canada.
In addition to the major improvements in combat systems
brought about by TRUMP, the ship will benefit from:

— installation of a new cruise engine and gearbox;

— hull strengthening; and
— a water displacement fuel system.

In order to reduce the ship's infra-red signature, the
distinctive "V"-shaped funnels will be replaced by a single
unit.

Four improvement features in TRUMP warrant special
attention. The SHIN trio, SHINCOM, SHINPADS and
SHINMACS as well as CANEWS, capitalize extensively on
Canada's unique expertise in electronics. All four of these
systems were conceived and formulated by Canadian naval
engineers and developed by Canadian industry.

SHINCOM, standing for Shipboard Integrated Commu-
nication System, will provide high performance and great
flexibility to all ship's communications networks, using
advanced digital technology and microprocessor controlled
terminals.

SHINPADS, meaning Shipboard Integrated Processing
and Display System, will update the CCS-280 command and
control system with a distributed and fully integrated system.
The software will be supplied by Sperry Computer Systems of
Winnipeg and the tactical display equipment will be supplied
by Computing Devices Company of Ottawa.

SHINMACS, a Shipboard Integrated Machinery Control
System, will replace the current pneumatic and hybrid analog/

recherches. Us finirent par trouver une solution : modifier le
systeme a commande electropneumatique du navire de facon
qu'on puisse obtenir des temps de reaction acceptables sans
depasser les limites imposees. Voila qui constituait une grande
realisation pour les ingenieurs de la Marine. Nous apprenions
a faire preuve de souplesse dans les travaux de conception,
car nous reussissions a deceler les problemes possibles et a
elaborer des solutions novatrices avant meme que le navire fut
construit.

Nous etions certes justifies d'etre fiers de nos navires de
la classe 280 quand ils sont entres en service en 1971, mais
nous ne pouvions pas nous asseoir sur nos lauriers. La Marine
sovietique ayant considerablement accru le nombre et la qua-
lite de ses bailments, nous avons du continuer a reevaluer nos
moyens de combat. A la fin des annees soixante-dix, il etait
devenu evident qu'il fall ait a notre flotte des moyens de
defense aerienne de zone considerablement meilleurs, etant
donne que les sous-marins pouvaient desormais transporter des
missiles de croisiere. En outre, vu la portee et le rayon d'ac-
tion des nouveaux missiles et aeronefs sovietiques, notre flotte
devait etre en mesure de couvrir des zones beaucoup plus dis-
persees qu'auparavant. Les commandants des groupements
operationnels canadiens allaient des lors avoir besoin de sys-
temes de commandement, de controle et de communications
beaucoup plus "sophistiques". Afin d'operer cette metamor-
phose vitale, la Marine canadienne a recemment amorce le
Projet de revision et de modernisation de la classe Tribal
(TRUMP), projet qui, comme son nom 1'indique, a pour objet
de transformer les navires de la classe DDH-280 en installant a
leur bord :

- un lanceur vertical de missiles SM-2;

- un canon anti-missiles a tire rapproche ultra-rapide;
- des systemes ameliores de conduite du tir pour missiles et

canons;

- un canon aux capacites accrues;
- un systeme de commandement et de controle informatise

et nettement ameliore;
- un nouvel ensemble de guerre electronique.
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digital system with a distributed digital system developed by
CAE Limited. The system will permit a wide variety of
machinery operation from specially designed computer dis-
plays, and will facilitate better maintenance, equipment health
monitoring and crew training.

CANEWS, standing for Canadian Electronic Warfare
System, will provide long-range detection, classification and
tracking of electromagnetic emmissions. The CANEWS proj-
ect, which resulted in one of the most capable electronic
warfare suites in the world, was made possible by extensive
research and development carried out by several DND agen-
cies. This technology has since been transferred to industry for
development and production. In fact, there is a strong likeli-
hood that both CANEWS and SHINMACS will be candidates
for export sales. The Canadian navy is not just serving its
own needs, but is also satisfying international naval operational
and design requirements.

Overall, the TRUMP project represents a major commit-
ment to the use of new technology at sea. The first TRUMP
conversion, HMCS Algonquin, begins in November of this
year. We will be watching her progress with great
expectations.

By far our most ambitious project to date is the
introduction of six state-of-the-art Canadian Patrol Frigates
into service between 1989 and 1992. The first ship of this
class, HMCS Halifax, is already under construction at Saint
John, New Brunswick. The design of the CPF embodies
remarkable advances in technology when compared with her
predecessors, particularly in her weapons and sensor fits.

Une fois ces ameliorations faites, on s'attend a ce que
les navires DDH-280 egalement ou surpassent n'importe quel
navire allie d'un tonnage semblable pour ce qui concerne la
puissance de feu anti-aerienne ainsi que la souplesse, Padap-
tabilite et la surviabilite des systemes de defense aerienne. La
societe Litton Systems Limited, entrepreneur principal charge
du projet TRUMP, a attribue des contrats en sous-traitance de
facon a favoriser au Canada la mise en place d'une vaste
infrastructure de soutien pour les navires de guerre modernes,
dans 1'industrie maritime et le secteur de Pelectronique. Mis a
part les perfectionnements importants apportes aux systemes
de combat dans le cadre du projet TRUMP, les navires
beneficieront de ce qui suit :

- installation d'un nouveau moteur pour regime de croisiere
et d'un nouveau train d'engrenages;

- renforcement de la coque; et

- systeme d'alimentation en carburant deplace par volumes
d'eau compensateurs.

Afin d'attenuer la signature thermique des navires, on
remplacera les cheminees caracteristiques en "V" par une
seule structure.

Quatre ameliorations realisees dans le cadre du projet
TRUMP meritent une mention speciale. Les trois systemes
SHIN (SHINCOM, SHINPADS et SHINMACS) ainsi que le
CANEWS, mettent enormement a profit les connaissances
uniques que le Canada possede en electronique. Ces quatres
systemes ont etc concus et dessines par des ingenieurs navals
canadiens et mis au point par 1'industrie de notre pays.

Le SHINCOM, c'est-a-dire le Systeme integre de com-
munication pour navires, garantira haul rendement et grande
souplesse a tous les reseaux de communications du navire,
grace a une technologic numerique de pointe et a des ter-
minaux commandes par microprocesseurs.

Le Systeme integre de visualisation des informations tac-
tiques (SHINPADS) permettra de moderniser le systeme de
commandement et de controle CCS-280 grace a un systeme
decentralise et completement integre. Sperry Computer Sys-
tems, de Winnipeg, fournira le logiciel, et Computing Devices
Company, d'Ottawa, les ecrans de visualisation des informa-
tions tactiques.

Le SHINMACS, ou Systeme integre de commande des
machines, aboutira au remplacement du systeme pneumatique
et hybride analogique-numerique par un systeme numerique
decentralise mis au point par la CAE Limited. Le systeme per-
mettra d'effectuer des manoeuvres machines tres variees, grace
a des ecrans d'ordinateur specialement concus, et il favorisera
1'entretien, la surveillance de Petat de 1'equipement et la
formation de 1'equipage.

Le CANEWS, c'est-a-dire le Systeme canadien de guerre
electronique, rendra possible la detection, la localisation et
1'identification a grande distance des signaux electromagne-
tiques. Le projet, qui a donne lieu a 1'un des meilleurs ensem-
bles de guerre electronique au monde, a pu etre mene a bien
grace aux travaux detailles de recherche et de developpement
executes par plusieurs organismes du MDN. Depuis, la tech-
nologie en question a ete remise a Pindustrie pour qu'elle se
charge des travaux de perfectionnement et de la production.
En fait, il est fort possible que les projets CANEWS et
SHINMACS engendrent des exportations. La Marine cana-
dienne ne cherche pas seulement a repondre a ses propres
besoins, mais aussi a ceux des marines etrangeres pour ce qui
concerne les systemes operationnels et la conception.

Dans 1'ensemble, la Marine canadienne montre, par le
projet TRUMP, qu'elle cherche vraiment a appliquer la nou-
velle technologic au domaine maritime. Ce sera {'Algonquin
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industry has been strongly encouraged to participate
in this construction project, and to achieve maximum techno-
logical development. Where specific equipment must be
obtained from off shore, efforts are being made to ensure that
technological skills in support of these items are transferred to
Canadian industry, thereby maximizing technological and
industrial benefit to Canadians.

Saint John Shipbuilding has undertaken a modernized
approach to construction. No longer will a complete hull be
built and various systems installed afterwards. Instead, the
ship is being built in modules with as many systems as possi-
ble being installed ashore in a work centre. The modules are
moved in assembly-line fashion through a series of process
lanes and joined into erection units. As the erection units are
finished they, in turn, are lowered into the dock to be
connected together to complete the ship.

qui beneficiera le premier du programme de conversion; les
travaux doivent commencer en novembre 1987, et nous en
suivrons revolution avec beaucoup d'interet.

Le projet le plus ambitieux que nous ayons jamais
entrepris, et de loin, est celui qui consiste a mettre en service
six fregates canadiennes de patrouille ultra-modernes entre
1989 et 1992. Le premier navire de cette classe, le Halifax est
deja en construction a Saint-Jean (Nouveau-Brunswick). La
conception de la FCP integre des progres technologiques
remarquables, si on la compare a la generation precedente,
notamment en ce qui concerne les armes et les detecteurs.
Nous avons encourage fortement 1'Industrie canadienne a par-
ticiper a ce projet et a profiler ainsi au maximum de 1'evolu-
tion technologique. Lorsqu'il faudra obtenir a 1'etranger des
composantes particulieres, on veillera a ce que les competences
specialisees necessaires pour en assurer le soutien soient trans-
ferees a 1'industrie canadienne, de facon que notre pays,
beneficie le plus possible des retombees techniques et indus-
trielles du projet.

La Saint John Shipbuilding a adopte une formule de
construction novatrice. Cette fois-ci, la coque ne sera pas con-
struite entierement avant que les divers systemes y soient
installes. On recourra plutot a des modules, et le plus grand
nombre possible de systemes y seront installes a terre, dans un
centre de travail. Les modules se deplaceront en quelque sorte
sur une chalne de montage et franchiront des corridors de
traitement avant d'etre groupes en sections. A mesure que
celles-ci seront terminees, elles seront descendues dans le bas-
sin de construction, puis reliees les unes aux autres pour
completer le navire.

L'entrepreneur principal a choisi pour la FCP un sys-
teme de propulsion eprouve deja employe par plusieurs
marines. Le concept CODOG (combine diesel ou gaz) integre
deux turbines a gaz interreliees General Electric de 25 000 ch a
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The prime contractor chose for the CPF a proven
propulsion system design already in use by several navies.
The CODOG arrangement incorporates two, interconnected,
General Electric 25,000-shp gas turbines backed by one
10,000-shp Pielstick cruise diesel engine. The cross-connect
gearbox by De Schelde of Holland will permit the diesel or
either one of the LM2500 gas turbines to drive both shafts.
Alternatively, each LM2500 can drive its own shaft for full
power operation. A resiliently mounted raft will isolate the
prime movers to minimize shock and hull-transmitted noise.

As with TRUMP ships, the entire SHIN family,
SHINCOM, SHINPADS and SH1NMACS will be fitted.
In addition, a new member, SHINNAVS, or Shipboard
Integrated Navigation System will be incorporated. This sys-
tem will rapidly process, integrate and display complex infor-
mation collected from ship sensors and a navigational data
base. Economically effective man-machine interfaces will
superimpose information from various sources, including digi-
tally stored hydrographic charts, navigation sensors and radar
imagery. This too is a Canadian naval/industrial innovation.

As a result of the immense CPF project, Canada has
developed a modern centre for naval ship combat system
integration at Paramax in Montreal, and has learned new tech-
niques which will stand us in good stead for the future. As an
indication of the magnitude of this project, some thirty thou-
sand person-years of work will be created, spread across
different regions of the country with contracts and spin-off
benefits going to a multitude of smaller businesses in the
manufacturing and service sectors. Approximately 67% of
CPF expenditures will be placed with Canadian companies.
Purchases of foreign equipment will be 100% offset by foreign
purchases of Canadian goods, so that we achieve maximum
possible industrial benefit.

It is fair to say that CPF and TRUMP thrust us onto
the frontier of new technology, and landed us on our feet
running. Current rumours would indicate it's going to be a
marathon. The challenge of bringing this new equipment into
service and integrating it into our fleet is enormous. Although
our projects currently under way constitute exceptional chal-
lenge to the naval engineering community, the best may be yet
to come. Faced with the need to improve our defence capabil-
ity in our three oceans and to enforce sovereignty over these
strategically important waters, we are currently examining a
wide range of possible equipment choices, including a fleet of
nuclear-powered submarines. Further into the future, Canada
is actively participating in the NFR-90 project, designing a
multinational frigate which may well become the NATO stand-
ard frigate of the late nineties and early 2000s. Canadian
naval engineers are also examining the suitability of a small
waterplane, twin-hull (SWATH) design, which combines
superior seakeeping with a large useable deck area suitable for
helicopter or V/STOL operations. Interspersed amongst these
major design projects is the requirement to replace many of
our aging auxiliary and reserve vessels within the next ten
years.

The naval engineering community is heavily involved in
research and development, seeking new ways to apply devel-
oping technologies to improve combat capability, ship safety,
reliability and effectiveness. Previous research and develop-
ment projects have led to many successes such as the beartrap
helo hauldown system. This solid base of R&D activity
allowed us to advance into high technology systems such as
CANEWS and the SHIN family for the future. This continues
with current projects such as the Infra-Red Surveillance,
Tracking and Detection system. IRSTD is a joint project with
the USN but is based on Canadian R&D initiated in one of
our defence labs and is currently in the engineering prototype
stage at Spar Aerospace. This system will provide passive

1'arbre, seconders par un moteur diesel Pielstick de 10 000 ch
a 1'arbre qui sera utilise en regime de croisiere. La boite d'en-
grenages a connexion croisee, construite par le maison hollan-
daise De Schelde, permettra au moteur diesel ou a 1'une ou
1'autre des turbines a gaz LM2500 de faire tourner les deux
arbres. Par ailleurs, chaque turbine pourra entrainer 1'arbre lui
etant relie, lorsqu'il faudra naviguer a plein regime. Un sup-
port resistant isolera les machines motrices, ce qui minimisera
les secousses et le bruit transmis par la coque.

Comme les navires modernises dans le cadre du projet
TRUMP, les fregates seront equipees de tous les systemes
SHIN. Et il y en aura un nouveau, a savoir le Systeme integre
de navigation (SHINNA KS). Celui-ci permettra de trailer,
d'integrer et d'afficher rapidement des informations complexes
fournies par les detecteurs de bord et une base de donnees de
navigation. Grace a des interfaces homme-machine econo-
miques, on pourra superposer de 1'information emanant de
diverses sources, y compris des cartes hydrographiques nume-
riques, des detecteurs de navigation et des images radar. C'est
la une autre innovation de 1'industrie et du secteur naval
canadiens!

Vu 1'envergure du projet de la FCP, le Canada a
amenage un centre moderne d'integration des systemes de
combat de la fregate, chez Paramax, a Montreal; il a appris
de nouvelles techniques qui lui seront fort utiles dans 1'avenir.
Afin de donner une idee de Pampleur du projet, disons que
des postes equivalant a environ trente mille annees-personnes
seront crees; ils seront repartis dans diverses regions du pays,
et les contrats et retombees beneficieront a une multitude de
petites entreprises dans les secteurs de la fabrication et des
services. Les societes canadiennes encaisseront environ 67 p.
100 des sommes versees pour la construction des FCP. Chaque
fois qu'on se procurera du materiel a 1'etranger, il y aura
compensation totale sous forme d'achats de materiel canadien
par 1'etranger, de sorte que le Canada obtiendra les meilleurs
retombees industrielles possibles.

II est juste de dire que le programme de la FCP et le
projet TRUMP nous ont propulses a la frontiere des decou-
vertes technologiques et que le tout s'est fait a la vitesse de
1'eclair. Et il y a tout lieu de croire qu'un long processus s'est
ainsi amorce! Le defi consistant a mettre ces nouveaux equipe-
ments en service et a les integrer au reste de la flotte est
enorme. Les projets que nous sommes en train de realiser
amenent nos ingenieurs navals a se depasser constamment,
mais le meilleur est sans doute encore a venir. Obliges que
nous sommes d'ameliorer nos moyens de defense dans trois
oceans et de faire respecter la souverainete canadienne dans
ces eaux strategiques, nous nous interrogeons actuellement sur
1'a-propos d'acheter divers equipements, dont des sous-marins
a propulsion nucleaire. Songeant a 1'avenir. le Canada par-
ticipe activement au projet NFR-90 dont 1'objet est de con-
cevoir une fregate multinationale qui pourrait bien devenir la
fregate standard de 1'OTAN vers la fin des annees 1990 et au
debut du prochain siecle. Les ingenieurs navals canadiens
examinent aussi les capacites d'un petit bailment multicoque a
faible surface de flottaison (SWATH) qui combinerait une
lenue marine superieure et un vaste ponl ou pourraienl se
poser des helicopteres ou des ADAV/ADAC. Enlre-lemps,
soil au cours des dix prochaines annees, il faudra aussi rem-
placer bon nombre de nos vieux navires de servitude et de
reserve.

Les ingenieurs navals s'interessent beaucoup a la recher-
che el au developpemenl, car ils cherchent toujours de nou-
velles facons d'utiliser les technologies emergentes pour
ameliorer les moyens de combat, la securite des navires, la fia-
bilile et 1'efficacite des systemes. Des projets anterieurs de
recherche et de developpement ont etc couronnes de succes;
cilons ici le systeme d'arrimage rapide d'helicoptere (le
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detection and tracking of aircraft, missiles and surface contacts
within line of sight.

Ladies and gentlemen, I have thrown a lot of technology
at you in the last half hour, much of which, given the rapidly
changing nature of the naval threat, may be made obsolete
within a very short time. The final point I would like to
make, however, relates to the unchanging quality which makes
or breaks a navy — our people. The fundamental strength of
any navy, ours or theirs, then, now, or in the future, is the
skill and determination of its people. Anything can be built,
provided that it is built on this foundation. To attract and
retain the best available people, we in the naval engineering
community have placed great emphasis in the area of person-
nel. First-rate engineering training is provided to officer candi-
dates at Canada's military colleges and civilian universities.
Naval engineers have frequently engaged in discussions with
universities and professional licensing bodies in a mutual
effort to develop naval engineering expertise within this coun-
try. Our internal training standards are constantly reviewed to
ensure that engineering candidates receive a sound preparation
for their very demanding careers. Engineers can expect to be
supported by excellent computer systems for operation and
equipment health monitoring, but will be expected more than
ever before to exercise leadership, good judgement and
efficiency.

In addition to those currently serving in the navy, there
is a large body of retired naval engineers who are continuing
to contribute to Canada's defence through second careers in
the public service and the marine and electronics industries.
The considerable investment which the navy makes to train
and develop its engineers is rarely lost on retirement. This
valuable engineering competence and expertise becomes part of
the strength of our small but capable naval defence industrial
base.

In closing, might I just return you to the map of
Canada from whence we started. I asked you to cast your
vision wider, and to recognize the significant engineering
accomplishments which have been achieved around our
nation's land mass. We have built some fine ships in Canada.
Despite the modest size of our navy, compared with the super-
powers, we have exercised innovative engineering in a wide
variety of forms. The future promises much more of the
same. All of this has been accomplished by the efforts of a
small but dedicated corps of naval engineers. As a member of
that community, it has been my distinct honour and pleasure
to address you today.

Beartrap). Les connaissances solides ainsi acquises nous ont
permis de creer des appareils faisant appel a la technologie de
pointe (par exemple, les systemes CANEWS et SHIN), qui
nous serviront dans 1'avenir. Et le processus se poursuit avec
des projets tels que celui concernant le Systeme infrarouge de
detection et de designation d'objectifs (IRSTD). II s'agit d'un
projet que nous menons conjointement avec la Marine ameri-
caine, mais il est fonde sur des travaux canadiens de R et D
ayant etc amorces dans un de nos laboratoires de defense; il
en est actuellement au stade des etudes techniques dans les
locaux de Spar Aerospace. Le systeme offrira des moyens pas-
sifs de detection et de poursuite d'aeronefs, de missiles et
d'objectifs se trouvant a portee de vue.

Mesdames et Messieurs, j'ai beaucoup parle de tech-
nologie au cours des trente dernieres minutes, mais une bonne
partie de tous ces systemes seront sans doute vetustes d'ici peu
de temps, etant donne que la nature de la menace navale
evolue rapidement. Je voudrais cependant souligner un dernier
aspect essentiel aux yeux de la Marine, et j'ai nomme son per-
sonnel. La force fondamentale de n'importe quelle marine,
qu'il s'agisse de la notre ou de la leur, ou que 1'on se situe
dans le passe, le present ou 1'avenir, reside dans 1'adresse et la
determination des effectifs. On peut construire n'importe quoi,
a condition de le faire sur cette fondation. Afin d'attirer et de
conserver les meilleurs candidats possible dans le secteur du
genie naval, nous avons accorde beaucoup d'importance a tout
ce qui concerne le personnel. Une excellente formation en
genie est offerte aux eleves-officiers dans les colleges militaires
et des universites civiles du Canada. Des ingenieurs navals
ont eu de frequents entretiens avec des universites et des
organismes d'accreditation professionnelle afin de doter le
pays d'une expertise valable dans le domaine du genie naval.
Nous revisons constamment nos normes de formation internes
pour nous assurer que les candidats sont bien prepares avant
d'entreprendre une carriere somme toute tres exigeante. Nos
ingenieurs peuvent compter sur d'excellents systemes informa-
tiques pour faire evoluer le navire et surveiller 1'etat du
materiel, mais ils devront plus que jamais auparavant faire
preuve d'efficacite, de jugement et de leadership.

Outre les ingenieurs qui servent actuellement dans la
Marine, beaucoup d'autres continuent, apres avoir pris leur
retraite, a contribuer a la defense du Canada en poursuivant
une deuxieme carriere dans la Fonction publique, dans 1'indus-
trie maritime et dans le secteur de 1'electronique. La Marine
consacre d'enormes ressources a la formation et au perfec-
tionnement de ses ingenieurs, mais elle perd rarement cet
investissement quand ils la quittent. En effet, ils vont, avec
leurs competences et leurs connaissances, renforcer notre com-
plexe militaro-industriel petit mais fort capable en matiere
navale.

En terminant, je voudrais revenir a la carte du Canada
que nous examinions au debut de mon allocution. Je vous ai
alors demande d'adopter une perspective plus large et de
reconnattre les realisations techniques importantes qui ont eu
lieu un peu partout dans le territoire canadien. Nous avons
construit d'excellents navires, ici, chez nous. En depit de la
modeste taille de notre marine, si on la compare a celles des
superpuissances, nous avons innove de diverses manieres dans
le domaine du genie. L'avenir nous reserve bien d'autres occa-
sions semblables d'exceller. Et nous devons tout cela aux
efforts d'un groupe petit mais enthousiaste d'ingenieurs
navals. En tant que membre de ce groupe, j'ai etc heureux
et honore de vous adresser la parole aujourd'hui.
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The Evolution of
Octave-Band
Vibration Severity Zones
for Marine Equipment

L'evolution des zones de
severite des vibrations
en octaves entieres de
1'equipement de la marine

by G.D. Xistris

Abstract

The navy has implemented a machinery condition assess-
ment program on selected equipment of all major fleet
elements. The program is based on full-octave-band vibration
measurements at the principal bearing supports of auxiliary
and main propulsion units, and is used to ascertain the rela-
tive operating status of naval equipment. The condition assess-
ment phase is accomplished via a direct comparison of the
measured vibration amplitudes in velocity decibels (VdB) to a
series of severity zones established for each monitoring point
and axis. The severity zones are derived through a critical
evaluation of actual equipment performance data and are
updated periodically to reflect the influence of changes
in maintenance policies and procedures.

The effectiveness of the machinery condition assessment
program employed by the navy in identifying defective equip-
ment and in minimizing catastrophic failures during the ships'
operational cycles has been confirmed through a continuous
reduction of the shipboard vibration levels. Further, it has
been found that fluctuations in the measured vibration ampli-
tudes correlate well with changes in maintenance routines.

This paper describes the evolution of the vibration
monitoring program and the gradual acceptance of this tech-
nique as a reliable quality assurance indicator. It discusses the
yearly variation of both overall and octave-band vibration
severity zones computed on a moving, 48-month cycle and
demonstrates the use of these fluctuations in assessing the
effectiveness of maintenance policies. Detailed case studies on
the success of maintenance procedures introduced to combat
specific machinery problems are presented.

Introduction

In the late 1960s the navy introduced an equipment
health monitoring (EHM) program encompassing the main
propulsion power plants and principal auxiliary equipment
installed in the four classes of steam-propelled destroyers.
Initially, the vibration analysis (V/A) program was based on
triaxial, full-octave-band vibration measurements taken at the
main bearing supports and covered the frequency range from
5.6 Hz to 11.2 kHz. The resulting information was employed
to assess the relative condition of equipment units through a
direct comparison of the measured octave-band signatures with
the corresponding levels established for machines considered to
be in an acceptable operational state1. Although no compre-
hensive study was ever conducted to quantify the global effec-
tiveness of V/A, it is generally accepted that the navy has
acquired the expertise necessary to ascertain equipment condi-
tion with an overall confidence factor in excess of 80%.

Despite the potential monetary savings which could be
realized by exploiting the diagnosis and prognosis capabilities
of this and other implemented EHM methods, the navy con-

par G.D. Xistris

Resume

La marine a mis en oeuvre un programme d'evalualion
de Petal de la machinerie dans le cas de certains equipemenls
de tous les grands elements de la flotte. Ce programme, qui se
fonde sur le mesurage des vibrations en octaves entieres des
paliers principaux des groupes de propulsion principaux et
auxiliaires, sert a controler 1'etat relatif du materiel naval.
L'evaluation se fait par comparaison directe de 1'amplitude
des vibrations, mesuree en decibels vitesse (dBV), avec un
ensemble de zones de severite definies pour chaque point et
axe de controle. Ces zones de severite sont etablies par etude
critique de donnees portant sur la performance de 1'equipe-
ment et sont revues periodiquement pour refleter 1'effet des
changements survenant dans les politiques et les methodes de
maintenance.

Une reduction continue du niveau des vibrations a bord des
navires a confirme 1'efficacite du programme d'evaluation
de 1'etat de la machinerie dont se sert la marine pour reperer
les equipements defectueux et pour reduire au minium les
pannes catastrophiques pendant les cycles operationnels de ses
bailments. II a par ailleurs etc conslale que les fluclualions de
Pamplitude des vibralions mesurees correspondent bien avec
les changemenls survenus dans les programmes de mainlenance.

Le presenl arlicle decrit 1'evolution du programme de
controle des vibrations et fait etat de 1'acceptation graduelle
de cette technique comme indicateur fiable d'assurance de la
qualite. On y commenle la varialion annuelle des zones de
severile en oclaves enlieres el globales calculees sur un cycle
mobile de 48 mois et on monlre commenl cette variation sert
a evaluer 1'efficacite des poliliques de mainlenance. On y
presente enfin des etudes de cas delaillees sur le succes des
methodes de maintenance mises en oeuvre pour surmonter des
problemes precis.

Introduction

C'esl vers la fin des annees 60 que la marine s'esl dolee
d'un programme de controle de 1'etal de 1'equipemeni (PCEE)
porlanl sur les groupes de propulsion principaux el 1'equipe-
menl auxiliaire principal de quatre classes de destroyers
a vapeur. Au debut, le programme d'analyse des vibrations
(PAV) etait fonde sur le mesurage des vibrations triaxiales en
oclaves entieres des paliers principaux, dans la gamme de
frequences allant de 5,6 Hz a 11,2 kHz. Les renseignements
obtenus servaienl a evaluer Petal relalif du maleriel par
comparaison directe des signatures en bandes entieres mesurees
avec des signatures correspondantes elablies pour du maleriel
repule elre dans un elal operationnel acceptable1. Bien
qu'aucune etude globale n'ail etc menee pour chiffrer 1'effica-
cite globale du PAV, on admet generalement que la marine
s'est dolee des competences necessaires lui permettanl d'evaluer
1'elal de ses equipements avec un facteur de confiance
superieur a 80 "/a.
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tinued to subscribe to the "calendar-based maintenance"
philosophy for another decade. However, in recent years, the
high cost of maintaining a fleet of warships with an increasing
average age has forced a critical review of the promulgated
repair policies and has culminated in the adoption of a
Reliability Centered Maintenance (RCM) policy for new and
modernized elements of the fleet2. In such a maintenance
environment, the equipment condition evaluations made on
the strength of EHM techniques will be given full considera-
tion in the definition of repair priorities and schedules.

The imminent move away from the traditional calendar-
based maintenance scheme, towards some as yet undefined
variation of the potentially more cost-effective "condition-
based maintenance" approach, is predicated on the availability
of a reliable machinery condition assessment methodology for
first- and second-line personnel. The navy experience since the
late 1960s has demonstrated that V/A, supplemented by the
Spectrometric Oil Analysis Program (SOAP)*, constitutes an
adequate framework for ships' staff to make practical evalua-
tions of the operating state of marine equipment. In addition
to the significant achievements realized in the diagnosis and
prognosis phases of the machinery maintenance process, the
V/A program has resulted in a number of indirect improve-
ments to the overall performance and availability of the fleet.

This paper describes the evolution of the machinery
vibration health monitoring program, and traces its gradual
acceptance first as a reliable quality assurance indicator, and
subsequently as an accurate means of determining the mechan-
ical condition of a wide range of equipment. It discusses the
development of representative octave-band vibration severity
zones for different equipment classes and identifies the effect
of changes in maintenance policies and procedures on the
variation of the severity zones over a 17-year period. Several
detailed case studies, where the variation in the severity zones
is used to assess the outcome of procedures introduced to
combat specific maintenance problems, are presented.

Vibration Analysis Program

The vibration analysis program developed by the navy
employs full-octave-band measurements at the main bearing
supports in the frequency range from 11.2 Hz to 11.2 kHz,
encompassing 10 contiguous octave bands (initially the 8-Hz
band was included) plus an overall reading (15 Hz to 12 kHz,
or 25 Hz to 12 kHz). Because of the spectral characteristics of
the equipment installed in the fleet, vibration amplitude is
measured in velocity decibels (VdB reference 10~6 cm/s). The
machinery condition index is obtained by comparing the meas-
ured octave-band vibration levels against signatures generated
by identical machines considered to be in acceptable working
condition. In order to alleviate the influence of different
transmission paths and load factors, sensor positions are
uniquely defined by installing accelerometer mounting blocks
(3/4" cadmium-plated mild steel cubes) and the equipment is
operated at standardized power levels while vibration readings
are recorded.

At the outset, triaxial recordings of the vibratory
response were made so that an additional measurement in
either the radial or axial plane was available to the analyst.
This practice proved to be quite helpful in providing corrobo-
rative evidence in cases where the presence of incipient defects
was suspected. As the users of this technique became more
proficient in its implementation, triaxial readings became
redundant and the current version of the program employs
biaxial readings only. A further simplification occurred when
it was found that the 8-Hz octave band did not contain many

En depit des economies potentielles que pouvait permet-
tre Pexploitation des possibilites de diagnostic et de pronostic
de cette methode de controle de Petal de 1'equipement et
d'autres methodes semblables, la marine est demeuree fidele a
1'idee de la maintenance programmed pour une autre decennie.
Toutefois, ces recentes annees, 1'importance des couts de
I'entretien d'une flotte de bailments de guerre d'age moyen en
hausse 1'a force a revoir ses politiques officielles de mainte-
nance, revision qui a abouti a 1'adoption d'une politique de
maintenance ceniree sur la fiabilile (MCF) pour les elements
nouveaux et modernises de la flotte2. Celle politique prevoit
que 1'etablissement des priorites et des programmes de repara-
tion est fonction des resultats devaluations faites au moyen
des techniques de controle d'elat.

La mise au rancart des programmes de maintenance
classiques en faveur d'une variante non encore definie d'un
programme plus economique d'entretien "a la demande"
suppose que le personnel de premiere ligne et de deuxieme
ligne disposera de techniques fiables devaluation et 1'etat de
la machinerie. L'experience acquise par la marine depuis la
fin des annees 60 a montre que le PVA, complete par le
Programme d'analyse spectrometrique de 1'huile (SOAP)*,
constitue un outil adequat permellant au personnel navigant
d'evaluer de facon commode 1'elal operationnel de 1'equipe-
ment marin. Outre les resullals imporiants atteints pendant les
phases du diagnostic et du pronostic du processus de mainte-
nance, le PAY a permis d'ameliorer indirectemenl la perfor-
mance el la disponibilite globales de la flotie.

Le present article decrit 1'evolulion du programme de
conlrole de 1'elal de la machinerie par mesurage de ses vibra-
lions el fail elal de son acceplalion graduelle loul d'abord
comme indicateur fiable d'assurance de la qualite el par la
suile comme moyen precis de determiner 1'etat mecanique
d'une vaste gamme d'equipements. On y commenie 1'elablisse-
menl de zones de severile representatives des vibrations en
octaves enlieres pour differentes classes d'equipement et on y
precise les effets des changemenls survenus dans les poliliques
el les methodes de maintenance sur la variation des zones de
severile sur une periode de 17 ans. On y presenie enfin plu-
sieurs etudes de cas detailles, dans lesquelles la varialion des
zones de severile sert a evaluer le resultal des methodes mises
en oeuvre pour surmonter des problemes de maintenance
precis.

Programme d'analyse des vibrations

Le Programme d'analyse des vibrations mis au poini par
la marine fail appel a des mesures en octaves entieres des
vibrations des paliers principaux enlre 11,2 Hz el 11,2 kHz,
gamme qui couvre 10 octaves contigues (la bande 8 Hz etait
exclue a 1'origine), auxquelles s'ajoute une mesure globale (de
15 Hz a 12kHz ou de 25 Hz a 12 kHz). En raison des caracle-
risliques speclrales de 1'equipemeni doni est dotee la flolte,
I'amplitude des vibralions esl mesuree en decibels vitesse
(dBV, reference de 10~6 cm/s). L'indice d'etal de la machine-
rie s'oblienl par comparaison des niveaux mesures des vibra-
tions en octaves entieres avec des signatures produites par des
equipements identiques reputes eire dans un etat de marche
acceptable. Afin de minimiser les effets de la variation des
trajets de transmission et des facteurs de charge, les posilions
des capleurs sonl definies une fois pour loules, par inslallalion
de blocs de montage pour accelerometres (cubes d'acier doux
cadmie de 3A po) et la puissance de marche de 1'equipement
est normalised pendant le mesurage des vibrations.

Des le depart, 1'enregislrement triaxial des vibrations a
ele concu de sorle que 1'analysle puisse proceder a des mesures

*In late 1985, SOAP was incorporated into the navy's new Oil and Coolant
Condition Analysis Program (OCCAP).

*A la fin de 1985, le programme SOAP a ete inlegri au nouveau Programme
d'analyse de 1'etat de I'huile et des refroidisseurs (OCCAP) de la marine.
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machinery generated vibration components. This realization,
coupled with the development of commercial portable octave-
band analyzers, led to the de facto elimination of the 8-Hz
band from the shipboard program. The vibration measurement
system in use today throughout the navy covers the octave-
band range from 16 Hz to 8 kHz, plus overall measurements
either from 25 Hz to 12 kHz or from 15 Hz to 12 kHz
depending on the machine type. Diagnostic capability to
handle special problem cases is available on a limited basis.
For this work, more sophisticated detection and analysis
systems such as the HP 3516A narrow-band analyzer are
employed.

The condition assessment aspect of the program is
wholly dependent on the establishment of octave-band patterns
typical of machines in a "normal" operating state. These
norms are developed as the arithmetic average of all readings
taken at the same sensor location (machine and bearing hous-
ing) and are computed separately for each direction and
octave-band centre frequency. Since the structural configura-
tions and mounting methods do not deviate significantly
between ships of the same generic class, the norms were devel-
oped for each machine type within a class of similar ships.

The norms were originally prepared in a format which
depicted the lowest vibration level recorded, the average level
computed across the fleet and, finally, the maximum value
encountered. For assessment purposes, equipment which gener-
ated vibration signatures up to the promulgated norms plus
6 VdB in the pertinent octave bands was considered to be in
acceptable or normal condition. If the measured levels were
above the band defined by the norms plus 6 VdB, but below
the norms plus 12 VdB, the equipment was deemed to have
sustained some degradation of performance and warranted to
be monitored at more frequent intervals. Severe damage was
diagnosed when the recorded vibrations were in excess of the
norms plus 12 VdB. In these cases, immediate corrective
action was recommended to avoid catastrophic failure, but at
all times the nature of maintenance tasks was dictated primarily
by the ship's operational commitments.
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supplementaires dans le plan radial ou axial. Cette pratique
s'est revelee extremement utile, puisqu'elle permettait d'obtenir
des donnees corroborantes lorsqu'on soupconnait la presence
de defauts naissants. A mesure que les utilisateurs de la tech-
nique se familiarisaient avec sa mise en oeuvre, les mesures
triaxiales sont devenues superflues et la version courante du
programme ne fait appel qu'a des mesures biaxiales. La
decouverte que 1'octave de 8 Hz ne contenait pas beaucoup
de vibrations produites par la machinerie a conduit a une sim-
plification supplemental de la methode. Cette decouverte,
combinee a 1'apparition sur le marche d'analyseurs d'octaves
portatifs a en effet amene a eliminer 1'octave de 8 Hz du
programme d'analyse a bord. Le systeme de mesurage des
vibrations utilise aujourd'hui dans la marine couvre les octaves
entre 16 Hz et 8 kHz, et permet une mesure globale de 25 Hz
a 12 kHz ou de 15 Hz a 12 kHz, selon le type de machine
etudie. Le systeme offre egalement des possibilites limilees de
diagnostic permettant de trailer des problemes speciaux, dont
1'etude complete requiert Pemploi de systemes d'analyse et de
detection perfectionnes comme 1'analyseur en bandes etroites
HP 3516A.

Le volet "evaluation de 1'etat" du programme repose
entierement sur 1'etablissement de signatures en octaves repre-
sentatives de machines dont 1'etat de fonctionnement est
"normal". Ces signatures normalisees sont etablies par
moyennage arithmetique de toutes les mesures prises au meme
emplacement de (machine et logement de palier) et son calcu-
lees separement pour chacune des directions et pour chaque
frequence centrale d'octave. Comme la configuration de
1'equipement et les methodes de montage ne varient pas de
facon importante entre navires d'une meme classe, ces normes
ont ele etablies pour chaque type de machinerie par classe de
navires semblables.

A 1'origine, les normes ont ete preparees dans un format
qui representait le plus bas niveau de vibrations enregislre, le
niveau moyen calcule pour toute la flotte et, enfin, le niveau
maximal enregistre. Aux fins d'evaluation, 1'equipement qui
produisait des signatures ne depassant pas la norme etablie
plus 6 dBV dans les octaves pertinentes etait repute etre dans
un etat acceptable ou normal. Si le niveau mesure etait supe-
rieur a la norme plus 6 dBV, mais inferieur a la norme plus
12 dBV, 1'equipement etait repute avoir subi une degradation
de sa performance et justifiait alors un controle plus frequent.
Lorsque enfin le niveau enregistre des vibrations excedait la
norme plus 12 dBV, on estimait que 1'equipement avail subi
des degats importants. Dans ces cas, 1'analysle recommandait
la prise immediate de mesures correclives afin de prevenir une
panne catastrophique, mais en loul lemps la nature des laches
de maintenance etail subordonnee aux engagemenis operationnels
du bailment.

La presentation des normes a ete modifiee depuis la
mise en oeuvre du programme a la lumiere des methodes
d'analyse et de trailemenl des donnees adoptees par les ges-
lionnaires locaux. Le formal couranl compte trois zones de
severile. La premiere zone esl demarquee par une ligne qui esl
egale a la norme plus 6 dBV. La deuxieme couvre loules les
mesures superieures a la premiere zone par moins de 6 dBV.
La iroisieme zone, enfin, synonyme d'une degradation severe,
comprend loules les leclures superieures a la deuxieme zone.
Un exemple type des zones de severite esl donne a la figure 1.

A ce jour, on a augmenie le PAV pour 1'appliquer aux
equipemenls d'operalion el d'armement des destroyers a
vapeur (classes ISL, IRE, MKE el ANS). On 1'a egalement
adapte a tous les lypes d'equipement des destroyers propulses
par turbines a gaz (classe TRL), des avitailleurs (classes AOR
et OSS), des sous-marins propulses au diesel (classe SUB) ainsi
que d'un certain nombre de navires auxiliaires.
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The presentation of the norms has been altered since the
inception of the program in the light of analysis and data
handling procedures adopted by the local program managers.
The current format consists of three equipment severity zones.
The first zone is demarcated by a line which is equal to the
norm plus 6 VdB. The second band encompasses all readings
which exceed the first zone by no more than 6 VdB. The third
zone, which is synonymous with severe deterioration, includes
all readings above the second zone. A typical example of
equipment vibration severity zones is shown in Figure 1.

To date, the V/A program has been expanded to include
the steam- destroyer (ISL, IRE, MKE and ANS classes) opera-
tions and weapons equipment. It has also branched out to
encompass all types of equipment installed in the gas-turbine-
powered destroyers (TRL class), in the supply ships (AOR and
OSS classes), in the diesel-propelled submarines (SUB class) as
well as in a number of auxiliary vessels.

The current version of the V/A program is quite labor
intensive, requiring a considerable amount of manual data
recording and processing. The advent of miniaturized digital
data acquisition circuitry and dedicated microprocessors has
made it possible to automate many of the manual functions
and tasks performed by the first-line maintainers. Thus, future
refinements to the shipboard phase of the V/A program will
concentrate towards automating many of the data acquisition
and processing operations. Modern portable digital measure-
ment systems are presently being evaluated and will be
introduced to selected elements of the fleet in the near future.

Severity Zone Trends
Development of Severity Zones

The equipment vibration severity zones are established
independently for each generic type of machinery within each
class and are based on readings taken by the dockyard Naval
Engineering Units (NEU) during an appropriate time period.
The restriction of the vibration data bank to a single source
assures a degree of repeatability in the measurement phase and
thereby minimizes potential instrumentation and coding errors.
The length of the period during which readings are considered
in developing the norms varies depending on the mean number
of measurements acquired from each monitoring location. For
the steam-powered destroyers, the severity zones are computed
from a data base accumulated within the most recent four-
year period. This time segment corresponds to approximately
20 separate measurements per monitoring point and axis. In
the case of the gas-turbine-propelled destroyers, the severity
zones are computed from about 10 readings per sensor location
and orientation.

There is also an indirect control on the equipment con-
dition at the time vibration measurements are made. About
90% of the NEU readings are conducted during pre- and post-
refit trials. Consequently, the data base comprises, in approxi-
mately equal amounts, machines which have either performed
satisfactorily over an operational cycle or have been restored
to an "as new" condition. To ensure that equipment in the
pre-refit stage has not sustained excessive deterioration,
octave-band signatures which are indicative of very poor
operating condition are rejected. The current rejection criteria
are arbitrarily defined as any reading in excess of 130 VdB. At
the beginning, a more elaborate procedure was implemented to
reject all readings which exceeded the norms by more than
12 VdB. However, it was found that only 2% of the input
data fell into this category. Such a small proportion of poor
machines did not have an appreciable effect on the norms,
and the data screening procedure was simplified to a single
verification to reject the occasional high reading. This is
balanced partly by rejecting all extremely low readings, i.e.
below 60 VdB.

La version courante du PAV exige une intervention
importante de la part de 1'analyste qui doit enregistrer et
trailer a la main une quantite considerable de donnees.
L'apparition de circuits miniaturises d'acquisition de donnees
numeriques et de microprocesseurs specialises permet d'auto-
matiser de nombreuses fonctions et laches manuelles executees
par le personnel d'eniretien de premiere ligne. Les prochains
perfectionnemenls de la phase du PAV menee a bord des
navires seront en consequence concentres sur 1'automalisation
de nombreuses operations d'acquisition et de irailement des
donnees. On est ainsi en train d'evaluer des systemes de
mesure numeriques modernes el porlalifs dont seront dotes
des elements choisis de la flotte dans un proche avenir.

Zones de severite
Etablissement des zones de severite

Les zones de severite sont elablies independamment pour
chaque type generique de machinerie au sein de chaque classe
et sonl fondees sur des mesures prises par les services tech-
niques de chanlier naval (NEU) au cours d'une periode de
lemps appropriee. Le fail que les donnees sur les vibrations
proviennent d'une seule source garantil un cerlain degre dere-
petabilite dans les mesures et reduit en consequence au mini-
mum les erreurs possibles d'instrument et de codage. La duree
de la periode pendant laquelle les mesures sont prises pour
etablir les normes varie en fonclion du nombre moyen de
mesures oblenues a chaque emplacemenl de controle. Dans le
cas des destroyers a vapeur, les zones de severite sont calculees
a partir des donnees accumulees au cours des qualre plus
recenles annees. Ce segment de temps correspond a une ving-
taine de mesures distinctes par point el axe de controle. Dans
le cas des destroyers propulses par turbines a gaz, les zones de
severile sont calculees a partir d'une dizaine de lectures par
emplacemenl et orientalion des capteurs.

L'elal de Pequipemenl subit aussi un controle indirecl
pendanl le mesurage des vibrations. Environ 90 % des mesures
NEU sonl faites pendant des essais qui precedenl el qui
suivenl les revisions. En consequence, la base de donnees
comprend, en nombres approximalivemenl egaux, des donnees
sur des machines qui onl eu une performance satisfaisante
pendant un cycle operationnel ou qui ont ete remises a neuf.
Pour garantir que 1'equipement n'a pas subi de degradation
excessive avant la revision, les signatures en octaves qui
indiquent un Ires mauvais elal de fonctionnement sonl reje-
lees. Les criteres actuels de rejet sont definis arbitrairemeni :
pour 1'heure, toute mesure superieure a 130 dBV est rejetee.
Au debul, une methode plus complexe prevoyail le rejel de
loules mesures superieures a la norme par plus de 12 dBV.
Cependani, il a ete constate que seulement 2 % des donnees
d'enlree lombaient dans cette categoric. Une si faible propor-
tion de machines en mauvais elat n'avait pas un effet appre-
ciable sur les normes et la melhode de iri des donnees a ele
simplified et reduite a une unique verification dans le cadre de
laquelle sonl rejetees les hautes lectures occasionnelles. Cela
est partiellement equilibre par le rejet de toules les mesures
exlremement faibles, par exemple celles qui sont inferieures a
60 dBV.

Comme elles proviennent d'un echantillon equilibre de
machines recemment remises a neuf el de machines qui, a
toules fins pratiques, sont encore en bon elal, les donnees en
oclaves servant a calculer les zones de severite sont de fait
representatives d'un equipement donl les chances de passer a
Iravers un cycle operalionnel complet du navire sont ires
bonnes. Les donnees ne sonl pas completes, mais pour un
echantillon de 20 machines, qui apres revision presenlaient des
signalures en oclaves se situant dans la premiere zone de seve-
rite, on a constale que toutes ont fonctionne de facon salisfai-
sante pendant le cycle subsequenl de 48 mois. L'experience
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Since the octave-band data base employed to calculate
the vibration severity zones is an equal mix of newly refur-
bished machines and machinery which for all intents and pur-
poses is still in good order, in fact it represents equipment
which has a high probability of surviving a complete ship's
cycle. Data are not by any means complete, but in a sample
of 20 machines, which after refit had octave-band signatures
within the first severity zone, all of them performed satisfac-
torily over the subsequent 48-month cycle. The experience of
the NEUs has been that the severity zones are a reliable
mechanism in ascertaining the condition of individual machinery
units.

Severity Zone Trends and Maintenance Policies

In addition to the direct correlation which has been
established between severity zones and equipment condition,
the norms also provide a measure of the outcome of any
maintenance policy or work procedure which influences the
state of machinery. In fact, any change in the machinery life
cycle which affects the total operating environment will alter
the generated vibration octave-band signature and, hence,
cause a proportional change in the current severity zones.
Obviously, there is a distinct time lag between the implementa-
tion of a particular maintenance policy and its corresponding
manifestation in the severity zone trend.

In order to use the severity zones as an index of the
effectiveness of the maintenance policies, the variation in the
norm levels with time is required, as opposed to the instan-
taneous value which is employed for condition assessment
purposes. Furthermore, depending on the nature of the
promulgated policy, the trend with respect to a unique
machinery type or with respect to the complete class may be
required. For example, if the maintenance policy in question
dealt with a problem area encountered in a specific machinery
type, the trend for that group of machines will reveal the
effect of the new policies much before a measurable change is
observed in the class trend.

Lastly, since the machinery vibratory response has dis-
tinct spectral characteristics which reflect the particular design
specifications and operational features of its subassemblies,
the octave band which contains the frequency generated by the
component addressed in the new policy is expected to depict
the largest change in the trend. Thus, changes in the octave-
band vibration severity zone trends, either for the whole class
or for a specific machinery group, provide a direct link to the
promulgated maintenance policies.

The effects of a number of refurbishment actions under-
taken by the navy on the evolution of the vibration severity
zones are presented in the following section.

Discussion of Equipment Severity Zone Trends
Overall Trend of Steam-Destroyer Vibrations

Figure 2 shows the overall (25 Hz — 12 kHz) vibration
severity zone trend of the steam-powered destroyers from 1968
to 1985. The abscissa value in this and subsequent figures
represents the final year of the period used to compute the
corresponding norms. This graph contains a broad overview
of the vibration generated by the auxiliary equipment and
depicts an almost monotonic decrease of the vibration
amplitude with time, since 1968.

V/A was introduced in late 1969 following a three-year
feasibility study. The first phase of the V/A program from
1969 to 1974 comprised the application of this technique to
refit equipment in both civilian and naval dockyards. During
this period several different octave-band meters were
employed. Following the initial learning-curve span, the reduc-
tion in overall vibration amplitude has a more or less constant
slope up to 1974.

acquise par les NEU indique que les zones de severite sont un
outil fiable devaluation de Petal de la machinerie.

Zones de severite et politiques de maintenance

Outre la correlation directe qui a etc etablie entre les
zones de severite et Petal de Pequipement, les normes fournis-
senl egalemeni une mesure du succes de toute politique de
maintenance ou de toute methode de travail qui influe sur la
machinerie. De fait, tout changement survenant dans le cycle
de vie de la machinerie qui influe sur Penvironnement global
d'exploitation modifie la signature en octaves des vibrations
produites et, par suite, induit un changement proportionnel
dans les zones de severite courantes. Manifestement, il s'ecoule
cependant un certain delai entre la mise en oeuvre d'une poli-
tique de maintenance donnee et sa manifestation correspon-
dante dans Pevolution des zones de severite.

Pour que les zones de severite puissent servir d'indice de
Pefficacite des politiques de maintenance, il faut connaitre la
variation dans le temps du niveau des normes, par opposition
a leur valeur instantanee qui sert a evaluer Petal de la machi-
nerie. De plus, selon la nature de la polilique promulguee, il
peut etre necessaire de connailre Pevolulion des normes pour
un lype donne de machinerie ou pour une classe complele.
Ainsi, si la polilique de mainlenance porte sur un probleme
eprouve avec un type de machinerie donne, Pevolution des
normes pour ce groupe de machines mellra en lumiere Peffel
de la nouvelle polilique bien avanl qu'un changemenl mesurable
puisse elre observe dans Involution des normes s'appliquani a
la classe de machinerie.

Enfin, comme la reponse vibraloire de la machinerie
presenle des caraclerisliques speclrales distinctes qui refletent
les aspects particuliers de la conceplion el de Pexploilalion de
ces sous-ensembles, Poclave qui conlienl la frequence produite
par Pelement vise par la nouvelle politique devrait representer
le plus grand changement dans Pevolulion des normes. Les
changements survenant dans Pevolulion des zones de severile,
soil pour Pensemble d'une classe ou pour un groupe donne
de machinerie, permet done d'elablir un lien direcl avec la
polilique de mainlenance promulguee.

Les effels d'un certain nombre de mesures de remise a
neuf prises par la marine sur Pevolution des zones de severite
des vibralions sonl presenles dans la seclion qui suil.

Observations sur ('evolution des zones de severite
Evolution globule des vibrations des destroyers a vapeur

La figure 2 monlre Pevolulion globale des zones de seve-
rile (de 25 Hz a 12 kHz) des destroyers a vapeur, de 1968
a 1985. Dans cetle figure el dans les figures subsequenles,
Pabscisse represente la derniere annee de la periode ayant servi
au calcul des normes correspondanles. Ce graphique donne un
apercu general des vibralions produiles par Pequipemenl auxi-
liaire; on peul y conslater une decroissance presque monotone
de Pamplitude des vibralions depuis 1968.

Le PAY a ele inlroduil a la fin de 1969 au lerme d'une
elude de faisabilile de irois ans. La premiere phase du pro-
gramme, de 1969 a 1974, a porle sur Papplicalion de la lech-
nique a la revision de divers equipemenls des chanliers navals
civils el mililaires. Plusieurs analyseurs en oclaves differenis
onl ele employes pendanl cette periode. Apres la periode
iniliale d'apprenlissage, il a ele possible de reduire plus ou
moins regulierement Pamplitude globale des vibralions jusqu'a
1974.

De 1974 a 1977, la reduction observee s'est accentuee
mais elle n'elait pas constanle. Le phenomene esl allribuable a
Pinlroduclion de nouveaux analyseurs d'oclaves porlalifs, au
lancemenl de programmes de revision de nombreux navires et
enfin a Pintroduclion du concepl de la maintenance par
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In the period 1974 to 1977, the observed reduction is
somewhat steeper but not constant. The different reduction
rates are attributed to the introduction of a new, portable
octave-band meter in the dockyard program, the inception
of multi-ship refit programs and the introduction of the
maintenance-by-exchange concept. These three separate factors
led to further reductions in the overall severity zones.

The last distinguishable segment of the trend covers the
period from 1978 to 1985. This is characterized by an even
steeper drop between 1979 and 1980, which coincides with
the issuance of the standard octave-band meter to the ships.
However, there is no documented evidence that the shipboard
phase of the V/A program developed as promulgated.

Clearly, the 50% reduction (about 6 VdB) in
broad-band vibratory response shown in Figure 2 is
not solely due to the use of vibration analysis. A major por-
tion of the credit must go to the various repair and main-
tenance centres which have achieved significant improvements
in their workmanship.

Global 31.5- and 63-Hz Steam-Destroyer Trends

V/A is particularly suited to diagnosing defects
associated with imbalance and misalignment. In the steam
destroyer equipment, these defects appear predominantly in
the 31.5-Hz and 63-Hz octave bands.

Figure 3 depicts a continuous decrease in these two octave-
band severity zones with a general pattern very similar to that
seen in Figure 2. Consequently, the comments made previously
with respect to the effects of various maintenance actions
apply to the trends depicted in Figure 3 as well. It should be
emphasized that these reductions have been achieved despite
the fact that the average age of the equipment included in the
samples has increased by 15 years over the period covered by

echange. Ces trois facteurs distincts ont contribue a reduire
davantage les zones de severite globales.

Le dernier segment distinct de 1'evolution des zones de
severite se constate pour la periode allant de 1978 a 1985. II
est caracterise par une chute encore plus prononcee entre 1979
et 1980, chute qui coincide avec la livraison de 1'analyseur
d'octaves standard aux navires. On ne possede toutefois
aucune donnee etablissant que la phase a bord des navires du
PAV s'est deroulee comme il avail etc promulgue.

Manifestement, la reduction de 50 % (environ 6 dBV)
dans la reponse vibratoire en large bande montree a la figure
2 n'est pas uniquement attribuable a Putilisation de Panalyse
des vibrations. Une portion majeure est le fruit des efforts des
centres de reparation et de maintenance dont la qualite de
main-d'oeuvre s'est considerablement amelioree.

Tendances globales pour les destroyers a vapeur a 31,5 Hz et
63 Hz.

L'analyse des vibrations convient particulierement a
diagnostiquer les defauts associes aux desequilibres et aux
desalignements. Dans le cas de I'equipement des destroyers a
vapeur, ces defauts se manifestent surtout dans les octaves de
31,5 Hzet63 Hz.

La figure 3 montre une diminution constante des zones
de severite de ces deux octaves, la tendance generale etant
extremement semblable a celle qui est illustree a la figure 2.
En consequence, les observations faites anterieurement au
sujet des effets des diverses mesures de maintenance s'appli-
quent tout aussi bien aux tendances montrees a la figure 3. II
faut toutefois souligner que ces reductions ont etc realisees en
depit du fait que 1'age moyen de I'equipement compris dans
les echantillons s'etait accru de 15 ans au cours de la periode
couverte par le graphique. La reduction observee dans les
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the graphs. The observed reduction in the 31.5- and 63-Hz
bands is 6.19 and 5.84 VdB respectively.

Main Extraction Pump 1-kHz-Band Trend

The main extraction pump employed in the steam-
destroyer classes is a vertically mounted turbine driving an
eight-blade, dual-stage impeller through a 5:1 reduction
gearbox. The primary train gear-meshing frequency occurs at
2540 Hz (2-kHz octave band). The most severe vibration
associated with the gearing system occurs at the half order
of the meshing frequency (1270 Hz) which falls in the 1-kHz
octave band.

In 1970, a procedure was instituted whereby all refur-
bished units were subjected to a rigorous performance test
prior to returning the units to the naval stores system.
Furthermore, since 1977, new gear sets were installed in all
repaired units.

Figure 4 illustrates the 1-kHz severity zone trend for the
main extraction pump. The levels remained constant until 1972
and then began to drop until 1979. From 1979 to 1983 the
drop is more pronounced. In this instance there is a two-year
phase lag between the implementation of new policy changes
and the expected reduction in the norms. The delay represents
the time taken between replacement of the gear sets and subse-
quent installation of the refurbished units in the fleet. From
1983 to 1985, there is a gradual increase in levels and this is
possibly an indication that wear is beginning to have a notice-
able effect on performance. It should be noted that the net
decrease in the 1-kHz band over the period covered by the
graph amounts to 13.57 VdB which represents a five-fold
decrease.

Overall Trend of Gas-Turbine-Destroyer Vibrations

Figure 5 shows the overall (25 Hz — 12 kHz) vibration
severity zone trend of the gas-turbine-powered destroyers from

bandes 31,5 Hz et 63 Hz est respectivement de 6,19 dBV et de
5,84 dBV.

Tendances de la bande I kHz de la pompe d'extraction
principale

La pompe d'extraction principale employee dans les
classes de destroyers a vapeur est une turbine verticale qui
entraine un rotor double etage a huit pales au moyen d'un
reducteur 5/1. La frequence d'engrenement de la pignonnerie
primaire est de 2540 Hz (octave de 2 kHz). Les vibrations
les plus importantes de pignonnerie se produisent a la moitie
de la frequence d'engrenement (1270 Hz), frequence qui
se situe dans 1'octave de 1 kHz.

En 1970, la marine a mis en oeuvre une procedure pre-
voyant que toutes les unites remises a neuf devaient etre
1'objet d'un test de performance rigoureux avant d'etre reexpe-
diees aux magasins navals. De plus, depuis 1977, de nouveaux
ensembles d'engrenage ont etc installed dans toutes les unites
reparees.

La figure 4 illustre 1'evolution de la zone de severite a
1 kHz pour la pompe d'extraction principale. Les niveaux sont
demeures constants jusqu'a 1972 puis ont commence a chuter,
jusqu'en 1979. De 1979 a 1983, la chute est encore plus pro-
noncee. Dans ce cas, il existe un decalage de deux ans entre la
mise en oeuvre des changements de la nouvelle politique et la
reduction attendue des normes. Ce delai represente le temps
ecoule entre le remplacement des nouveaux ensembles d'en-
grenage et 1'installation subsequente des unites remises a neuf
dans la flotte. De 1983 a 1985, on constate une augmentation
graduelle de niveau, ce qui indique peut-etre que 1'usure
commence a avoir un effet appreciable sur la performance des
unites. On constatera enfin que la diminution nette dans la
bande de 1 kHz sur la periode couverte par le graphique est
de 13,57 dBV, ce qui represente une diminution d'un facteur
cinq.
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1973 to 1985. This graph gives a general picture of the vibra-
tion generated by the main propulsion and principal auxiliary
equipment installed in the TRL-class ships. It shows a continu-
ous reduction until 1978, followed by a levelling-off segment
to 1985.

The four TRL-class destroyers were commissioned in
1972 and 1973. The ships entered a protracted period of
familiarization with the new equipment and systems during
which the defects inherent in new construction were gradually
eliminated. This is represented by a continuous drop in the
severity trend until 1978.

The ships became fully operational in 1977 and ship's
staff priorities were altered to reflect the emphasis on first-line
operational commitments. A steady state equipment condition
level was reached, and thereafter the effects of wear and
reduced shipboard maintenance caused the vibration level to
start increasing. From 1978 to 1985 the levels appear to have
remained more or less constant, indicating that maintenance
and equipment wear are in balance.

Summary

The navy has implemented a successful octave-band,
vibration analysis equipment health monitoring program
encompassing the main propulsion plants and auxiliary equip-
ment in all major elements of the fleet. On the strength of the
results of V/A and a number of other EHM techniques, the
navy is in the process of moving away from calendar-based
maintenance towards the more cost-effective condition-based
maintenance which is an integral part of the promulgated
Reliability Centred Maintenance policy.

In the V/A program, the evaluation of the relative oper-
ational status of marine equipment is accomplished by a direct
comparison of the measured vibratory levels to machinery
severity zones which are continuously updated to reflect the

Evolution globale des vibrations des destroyers propulses par
turbines a gaz

La figure 5 montre 1'evolution globale de la zone de
severite (25 Hz-12 kHz) des destroyers propulses par tubines a
gaz, entre 1973 et 1985. Le graphique donne un apercu general
des vibrations produites par 1'equipement de propulsion princi-
pal et l'equipement auxiliaire principal des navires de la classe
TRL. On y constate une reduction continue jusqu'en 1978,
suivi par un nivellement de la courbe jusqu'en 1985.

Les quatre destroyers de la classe TRL ont ete mis en
service en 1972 et en 1973. Pendant une certaine periode, les
equipages des navires se sont familiarises avec le nouvel equi-
pement et les nouveaux systemes, periode pendant laquelle les
defauts inherents aux navires nouvellement construits ont ete
elimines graduellement. A cette periode correspond une chute
continue de la severite des vibrations, jusqu'en 1978.

Les navires sont devenus entierement operationnels en
1977, annee oil les priorites du personnel des navires ont ete
modifiees pour mettre 1'accent sur la maintenance operation-
nelle de premiere ligne. Le niveau des vibrations de l'equipe-
ment est parvenu a un regime permanent, et par la suite les
effets de 1'usure et de la reduction de la maintenance a bord
ont entraine une augmentation du niveau des vibrations. De
1978 a 1985, ces niveaux semblent avoir ete plus ou moins
constants, ce qui indique que les travaux de maintenance
permettaient de contrebalancer 1'usure de l'equipement.

Resume

La marine a mis en oeuvre avec succes un programme
de controle de Petal de l'equipement par analyse des vibra-
tions en octaves, programme qui couvrait les groupes princi-
paux de propulsion et 1'equipement auxiliaire de tous les
grands elements de la flotte. A la lumiere des resultats con-
cluants de 1'analyse des vibrations et d'un certain nombre
d'autres techniques de controle de 1'etat de l'equipement, la
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current status of shipboard equipment. The observed fluctua-
tions in the level of machinery octave-band severity zones are
directly related to changes in maintenance policies and proce-
dures. This concept has been demonstrated with respect to the
data obtained from the ISL, IRE, MKE, ANS and TRL-class
destroyers which were the first elements of the navy to use
vibration analysis as an indicator of equipment condition.
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marine est en train de delaisser la maintenance programmee en
faveur de la maintenance "a la demande", plus rentable, qui
s'inscrit integralement dans le cadre de la politique promulguee
de maintenance centree sur la fiabilite.

Dans le PAY, revaluation de 1'etat operationnel relatif
de Pequipemenl marin se fait par comparaison directe des
niveaux mesures des vibrations a des zones de severite qui sont
constamment mises a jour pour refleter Petal courant de
1'equipement des navires. Les fluctuations observees du niveau
des zones de severite en octaves de la machinerie sont en rela-
tion directe avec les changements apportes aux politiques et
aux methodes de maintenance. Cela a ete bien demontre a
1'aide des donnees obtenues pour les destroyers des classes
ISL, IRE, MKE, ANS et TRL qui ont ete les premiers ele-
ments de la flotte pour lesquels 1'analyse des vibrations a servi
d'indicateur de Petal de 1'equipement.
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Fleet Software
Support

by R.C. Johnston

L 'essort quasi exponentiel de la complex-
ite du logiciel dans les programmes naval
a oblige la marine a evaluer les besoins
en ce qui attrait a I'entretien de ces
logiciels. Les precedes qui ont ete mis en
place pour la gestion des logiciels sont
discutes par rapport aux besoins de
personnel, equipment et logiciel.

When the first DDH-280 slipped
into the St. Lawrence River some fifteen
years ago its CCS-280 Command and
Control System was a very capable sys-
tem for its time. It embodied virtually all
of the, then, current tactical doctrine,
and enabled command decision-making
many times faster than any other system
the navy had known. Add to that an
underwater combat system (UCS-280),
incorporating hull-mounted and variable-
depth SQS-505 active sonars, and a digit-
al fire-control system for the 5"50 gun
and we had what could then be consid-
ered a very capable ship for its class.

But time has changed all of that.
Attempts to squeeze enough out of the
old CCS (L304) and UCS (SMR) comput-
ers to defend against today's smarter and
faster weapons are no longer successful.
Something always has to be given up.
The CPF and TRUMP ships will cer-
tainly have the capability for modern
combat, but where the old DDH-280
combat system had three computers with
access to about 250 kilobytes of memory,
the CPF alone will have more than
40 computers with access to over
20 megabytes of memory with a cor-
responding increase in the driving soft-
ware. As more and more systems become
dependent on embedded software, the
navy faces a formidable task of managing
a software load that will have grown
from 100,000 lines of source code in the
early 1970s, to an estimated five million
lines by 1992. Admittedly about half of
this will be supported by industry, but
the navy is going to be hard-pressed to
support the remainder in-house.

In November 1982 the Chief of
Maritime Doctrine and Operations tasked
DGMEM to consult with MARCOM in
charting the way ahead for naval ship-

board software. A study was conducted
by Cdr L.M. Maglieri (DMCS 7) and the
results were published in July 1984. From
his research, based on several indepen-
dent studies of the causes of the high
cost of software development and life-
cycle support, he determined that effec-
tive software support had to be based on
a "systems approach". One of the study
recommendations was for the establish-
ment of a software support centre in
MARCOM to implement changes to soft-
ware during its operational phase.

Accordingly, on July 12th 1986, the
Fleet Software Support Centre (FSSC)
was officially created as a division of the
Naval Engineering Unit Atlantic, replac-
ing the Combat System Division of the
fleet school's Combined Support Division
for support of the navy's "operational
software". Establishing such a centre
involved much more than publishing an
organization chart and a mailing address.
It also meant providing enough suitably
qualified personnel, an infrastructure to
support them and the hardware and soft-
ware tools they need to perform the work
efficiently and effectively.

Personnel

The development and support of
operational software, particularly com-
mand and control software, benefits most
from the combined experience and
knowledge of military technical and oper-
ator officers, and civilian software
specialists. The technical officer applies
the discipline required for creating and
maintaining manageable software, the
operator officer applies knowledge of the
operational environment and of the users
of the systems. Although the engineering
discipline skills of the technical officer
can be taught to the operator officer, the
experience of the operator officer cannot
be "taught" to the technical officer.
Non-commissioned personnel participat-
ing in the maintenance of software can
be taught good programming skills and
some, given an appropriate aptitude and
attitude, will develop sufficient insight
into the systems aspects of software to

become good analysts or diagnostics
programmers. The civilian programmers
and analysts are able to provide the con-
tinuity and "corporate memory" so
essential in such a complex undertaking.
Hence, there is a need to staff software
positions with personnel having a wide
spectrum of skills.

One of the problems in the past
has been the lack of a career path for the
operational officer who wished to become
a programmer/analyst. Officers with their
sights on a command could not afford to
spend their time on software support
activities. Some who did enter the soft-
ware field discovered a different type of
challenge and a different sense of
achievement, but these officers stayed
with full knowledge that they had given
up aspirations to command. The recent
introduction of the Software Specialist
subclassification now ensures that opera-
tional officers assigned to software sup-
port activities are not denied a career
path. For military programmer/analysts
wishing to qualify for more senior
employment in the navy's software-
related activities, the Software Engineer-
ing and Design course now being offered
by the fleet school will introduce them
to the advanced skills which will be
prerequisite to advancement.

In order to manage the increased
amount of software the navy is going to
be responsible for, the personnel require-
ments for the FSSC have been estimated
to include positions for 146 military and
50 civilian personnel. The military
occupational requirements will be for:

a. 61 operational officers certified
"software specialist" or MARS
71E;

b. 50 technical officers or MAREs;

c. 32 non-commissioned officers from
various occupations;

d. two support staff; and

e. one sea operations officer.

In general, the solution to the soft-
ware life-cycle maintenance problem is
the application of engineering principles
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to software and, as with other engin-
eering disciplines, the application of
tools and utilities in an organized and
constructive fashion.

Support Hardware

In the face of a computer hardware
industry characterized by fairly rapid
change, the FSSC has moved to establish
the VAX family of mini-computers (using
the VMS operating system) as the stand-
ard hardware suite for software support.
With delivery of a VAX-11/785 and
assorted peripherals came the need to
dispose of the existing DEC 2020 com-
puter which had been purchased for the
DELEX Project. Although it performed
well for the few years it was with the
CSD/FSSC, the 2020 became an orphan
due to the uniqueness of its software
environment. It became the only DEC
2020 computer in North America to use
HOST-16 version 6, running under the
TOPS 10 operating system.

Disposal of the DEC 2020 has
required the transfer of existing software
from the DEC 2020 computer to the
VAX-117785. The transfer of the UCS
and CCS has been completed, the DEC
2020 has been shut down and a second
VAX-11/785 has arrived. Additional
improvement in the performance of the
software support system will occur with
provision of a network (cluster) capability
for the VAXs and additional user disk
storage and terminals.

Software

Ideally, users of the program
development and maintenance system at
the FSSC should be able to work in a
common environment. The type of
computer they communicate with should
not be visible, rather they should see a
common keyboard, a common display,
program menus that relate solely to the
functions they want the system to per-
form, and software tools and utilities that
are application-dependent as opposed to
site-dependent. Equally, managers of the
applications programs need to have a
common set of controls and procedures
for managing the configuration of their
software. As a first step in this direction
a series of improvements is planned in
the program generation software of the
FSSC:

a. A set of configuration management
and control tools is being pur-
chased. The significance of this is
that software managers will be able
to control the configuration of
software produced under the
HOST-16 environment as well as
that produced directly in the VMS
environment. Additionally, it will
be possible to automate to a large
extent the procedures and controls

necessary for effective configura-
tion management.

b. A Language Sensitive Editor (LSE)
has been purchased and is being
modified for compatability with the
CMS-2M language. It is already
usable with the higher-order lan-
guages hosted on VAX computers.
A trial version of the LSE has been
produced for the CMS-2M lan-
guage and will be trialled in the
FSSC.

The United States Department of
Defense has issued a mandate that the
higher order language (HOL) Ada shall
be used for all computers that are
integral to weapon systems. In Canada,
the Chief of Engineering Maintenance
has given the go-ahead for mandating
Ada as the standard DND higher order
language. A CRAD sponsored develop-
ment project, known as the Naval Stand-
ard Software Engineering Environment
(NSSEE) project, has been established to
investigate and develop a set of common
tools for the support of the navy's soft-
ware, and to provide a vehicle for Canada's
participation in the Ada Language
System/Navy (ALS/N) project. As part
of a separate project, the ALS/N will
be modified to target it to the next
generation of shipboard computer, the
Militarized Reconfigurable Microcomputer.

Apart from the implications with
respect to implementing embedded com-
puter applications using Ada as the
source language, a factor of significance
which has to be considered is the ongoing
support of software written using the
CMS-2M HOL under the HOST-16 envi-
ronment. Ada is not supported by
HOST-16, and CMS-2M is not amenable
to the software development and main-
tenance tools typically associated with
Ada. But having to train personnel in
two different operating systems, maintain
expensive equipment and software sup-
port tools and retain different "user
interfaces" to the software engineering
environment is costly in all aspects of
personnel, equipment and time overheads.

A related policy statement for con-
figuration management of ship systems is
being prepared which will ensure that:

a. ship systems are managed as
systems;

b. MARCOM and NDHQ will col-
laborate to a greater degree in the
management of ship systems; and

c. software will have additional
management and control con-
straints which recognize its special
nature.

The Program Generation Centre
currently being set up at the FSSC is
oriented entirely about VAX hardware
and software. There arises the problem of
CPF software support compatibility. One

of the subcontractors for the CPF soft-
ware is a vendor of his own hardware
and software, the Univac 1100 computer
and the HOST-16 software environment
for CMS-2M code targeted to the Stand-
ard Digital Equipment on the CPF.
Perhaps the Univac-hosted software could
be transferred to the VAX computers, or
the 1100 computer could be networked
with the VAXs and it could be made a
federated CPU for large processing
activities. Obviously there is a cost
associated with each of these approaches,
however, it is equally apparent that main-
taining a multitude of operating systems
and user interfaces would be far more
costly than establishing a single operating
system and user interface. There is no
easy solution to this problem, but one
must be found.

Fortunately, the prime contractor
for TRUMP is implementing a VAX-
based PGC which will provide not only a
flexible, standard user environment, but
will additionally provide for maximum
utilization of the PGC even while
processing classified data. This will be
done via the use of Local Area Network
technology and the effective allocation of
data processing equipment resources. The
same technology will permit easy integra-
tion of TRUMP PGC equipment with the
FSSC's system.

Conclusion

The quantity of software being
delivered to the navy is far greater than
we have previously experienced. Its
development and maintenance is complex
and requires skilled people working on
expensive equipment to ensure that the
embedded computer systems in which it is
running are reliable, effective and main-
tainable. Fleet software support is evolv-
ing to meet the maintenance challenge.

A former naval officer, Bob Johnston
graduated from RMC in 1964 and served
as Operations Officer in HMCS Nipigon
from 1968 to 1970. He retired from the
navy in 1982 and is currently on the staff
of DMCS 8, responsible for Software
Technology Development and Application.
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The MARE
Council

Le Conseil du
Genie maritime

by LCdr Gary Mueller and LCdr(R) Brian McCuilough

Last February the navy's senior engineer officers
gathered in Ottawa for the annual two-day meeting of the
MARE Council. Under the chairmanship of Cmdre D.R.
Boyle (DGMEM), 18 members of the 22-member council of
MARE captains, commodores and flag officers met to discuss
the major issues and problems affecting the maritime engineer-
ing classification and NCM technical trades. Their aim was to
advise DGMEM, in his capacity of MARE Branch Adviser*,
on branch issues, priorities and way ahead.

When Cmdre Ross initiated the MARE Council in 1977,
his purpose was to establish a high-level council of naval
engineers which could provide just such guidance. The MARE
Branch Adviser provides a focal point for branch identity and
is a source of specialist knowledge which the Personnel Group
or the Maritime Commander can call upon when dealing with
matters specific to the classification or trades. The branch
advisory function itself embodies no executive authority, as
responsibility for personnel matters rests with ADM(Per) or,
in certain instances, with the commander of a command.

"The function," said Cmdre Boyle in a recent interview,
"is limited to the advice I can give to these people and the
assistance I can provide in either defining problems or helping
them to implement solutions.''1 He said he regards the MARE
Council as an advisory senate, in the sense of a council of
elders. "/ am only one person, and thus need a lot of advice
and input in order that I may present the corporate opinion
on any subject and not just my own. I'm a conciliator by
nature, and getting advice is one form of conciliation. If I'm
to perform the function of Branch Adviser adequately, I want
all the advice I can get."

Unlike previous years when the MARE Council dis-
cussed everything from naval projects to engineering subjects,
the emphasis this year was put on personnel-related issues.
The Council's mandate does not restrict the agenda to person-
nel items, but Cmdre Boyle said that he was concerned over
the number of informational briefings that have been sched-
uled in the past. "/ never saw the MARE Council as having a
mandate for the professional development of senior MAREs,"
he said. "/ saw it as an advisory council." He added that,
while there are other ways to approach other problems, the
personnel issues unquestionably need the attention of the
Council. "/ believe that's where the most useful work can be
done," he said.

•DGMEM is a co-adviser for the Naval Operations Branch. His counterpart,
the Chief of Maritime Doctrine and Operations, is responsible for the MARS
classification and Sea Ops trades.

Par le Lcdr Gary Mueller et le Lcdr (Reserve) Brian
McCuilough

En fevrier dernier, les officiers superieurs du Genie mar-
itime se reunissaient a Ottawa a 1'occasion de 1'assemblee
annuelle de deux jours du Conseil du Genie maritime. Tenue
sous la presidence du commodore D.R. Boyle, de la
DGGMM, et regroupant 18 des 22 membres du Conseil com-
pose des capitaines, des commodores et des officiers d'un
grade superieur du Genie maritime, cette reunion avail pour
objet 1'examen des grandes questions et des problemes relies a
la classification du Genie maritime ainsi qu'aux categories
d'emplois techniques du personnel non officier afin de
presenter au DGGMM, en sa qualite de conseiller du groupe
des ingenieurs maritimes*, des recommandations relatives aux
questions d'interet general, aux priorites et a 1'evolution de la
classification du genie maritime.

En mettant sur pied le Conseil du Genie maritime en
1977, le commodore Ross visait a etablir un conseil d'in-
genieurs maritimes haul grades qui puisse formuler ce genre de
recommandations. Le conseiller constitue la figure de proue a
laquelle les membres de la classification du G MAR peuvent
s'identifier et il represente une source de renseignements
specialises a laquelle les membres du Groupe du personnel ou
le commandant du Commandement maritime peuvent faire
appel pour les questions propres a la classification ou aux
categories d'emploi du G MAR. La fonction de conseiller
n'est assortie d'aucun pouvoir decisionnel; Pautorite en
matiere de personel est devolue au SMA (Per) ou, dans cer-
tains cas, au commandant du Commandement.

Dans le cadre d'une entrevue qu'il accordait recemment,
le commodore Boyle a declare : "La fonction de conseiller se
limite aux conseils et a 1'aide que je puis offrir aux membres
de la classification afin de cerner les problemes ou de les aider
a mettre en oeuvre des solutions." II a dit considerer le
Conseil du Genie maritime comme une assemblee consultative,
au sens d'un conseil de sages, et a ajoute : "Afin de pouvoir
presenter un point de vue d'ensemble sur une question donnee,
en non mon opinion personnelle, je dois pouvoir compter sur
une large eventail d'avis et de renseignements. Je suis con-
ciliateur de nature, et recueillir des avis divers constitue une
forme de conciliation. Pour m'acquitter de facon efficace de
ma fonction de conseiller je dois connaitre le plus grand
nombre d'opinions possible".

Contrairement aux annees precedentes ou le Conseil du
Genie maritime s'etait penche sur de nombreux sujets, allant
de projets navals jusqu'a des questions d'ingenierie, cette
annee le Conseil a mis 1'accent sur des questions ayant trait au
personnel. Le mandat du Conseil ne se limite pas a ces ques-
tions, mais le commodore Boyle s'est dit preoccupe par le
nombre d'exposes informatifs inscrits a 1'ordre du jour des

*Le DGGMM agit a litre de conseiller associe pour la classification des opera-
tions navales. Son homologue, le chef de la doctrine et des operations mari-
times, assume la direction de la classification MAR SS ainsi que des categories
d'emploi rattachees aux operations maritimes.
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Highlights of the 1987 Meeting

State of the Trades

The NCM trades were reported to be in relatively good
shape; a reflection, it was said, of the substantial effort
expended during the last five to eight years in implementing
the MORPS recommendations. The Council discussed the
individual issues still requiring attention (e.g. promotion flows,
East-West balance, training bottlenecks and the elusive steady
state) and directed a number of follow-on activities for resolv-
ing them through consultation with MARCOM.

Reserve MAREs

The concept of forming a Reserve MARE Occupation
has been the subject of discussion for some time. It has
already been approved in principle, but other than that, little
substantive action has been taken on the issue. In order to
move things along the Council examined a strawman discus-
sion paper, prepared earlier by Cmdre Lawder (COS MAT),
which detailed a concept, role, training and employment of
Reserve MAREs. It was agreed that the paper should be
staffed to OPIs, OCIs and naval reserve divisions for com-
ment, and that follow-on action should be taken towards
implementing a MARE Reserve starting in mid-1988.

Women in Naval Occupations

The Council discussed the Minister's statement regarding
trials for women to serve in previously restricted MOCs. The
concept of women at sea was never at issue. Rather, the dis-
cussion centred on the start date and duration of a trial, and
the extent to which the naval occupations would be opened.
Council's chief concerns were:

a. the number of women who might be available and willing
to serve in hard sea occupations, and the need for
adequate numbers to resolve accommodation problems,
particularly with regard to privacy;

b. the need to ensure that, wherever possible, women are
present in the NCM and officer ranks;

c. the possibility of an impact on sea/shore ratios or Home
Port Division policies; and

d. the need to ensure that there will be no overt or covert
restrictions which could prevent women in the hard sea
MOCs from having a full career.

Selection of EOs and CSEs for CPF and TRUMP Ships

The imminent introduction into service of the first CPF
and TRUMP ships has prompted many officers to ask what
criteria will be used to select the Marine and Combat Systems
Engineers for these ships. At the request of the MARE career
manager, the Council set up two subcommittes to develop
selection criteria. Their recommendations will be forwarded to
ADM(Per) staff in due course.

MARE Get Well Program

Cdr Cale, DGMEM's Special Projects Officer, presented
a special briefing on the status of the MARE Get Well
Program. One of the issues that was highlighted was the
confusion over the requirement for Head of Department
qualifications and defining when an officer is subclassification
qualified. The point was made that Assistant HOD is clearly
the preferred first posting for a 44B or 44C qualified officer,
in order to get HOD qualified, but it is not the only possible
first posting. A discussion on the causes of this problem
centred on the MS bubble in the training system, the shortage
of bunks at sea and the inevitability of some officers not
getting HOD qualified immediately after subclassification
qualification.

reunions precedentes. "En ce qui me concerne, a-t-il precise,
le Conseil du Genie maritime n'a jamais eu pour fonction
1'avancement professionnel des ingenieurs maritimes haul
grades, je le considere plutot comme une assemblee consulta-
tive." Le commodore Boyle a ajoute que s'il existe des
methodes differentes pour absorber d'autres questions, les
problemes en matiere de personnel relevent indiscutablement
du Conseil. "Selon moi, c'est le domaine oil notre action
produira les meilleurs resultats" a-t-il conclu.

Faits saillants de la reunion de 1987

Situation au sein des groupes professionnels
On souligne que la situation au sein des specialites du

personnel non officier (PNO) est plutot bonne et que cela
resulte des efforts considerables consacres au cours des der-
nieres annees (entre cinq et huit ans) a la mise en oeuvre des
recommandations formulees dans le rapport de PERPNOM.
Le Conseil a examine les diverses questions non encore
resolues (p. ex. le flot des promotions, 1'equilibre entre la cote
Est et la cote Quest, 1'engorgement du processus instructionnel
et Pimpossibilite d'atteindre une dotation stable). II a aussi
determine certaines mesures a prendre pour resoudre ces
problemes de concert avec le Commandement maritime.

Ingenieurs maritimes reservistes
On etudie depuis un certains temps deja la possibilite

d'etablir la categorie d'emploi d'ingenieur maritime reserviste.
Un accord de principe a deja ete obtenu, mais peu de mesures
concretes ont ete prises depuis lors. Afin de relancer ce projet,
le Conseil a etudie un document de travail redige par le com-
modore Lawder, CEM MAT, dans lequel ce dernier presente
1'idee de base, ainsi que les modalites relatives a la fonction,
la formation et 1'emploi de 1'ingenieur maritime reserviste. Le
Conseil a convenu d'acheminer le document aux BPR/BC
ainsi qu'aux divisions de la reserve navale pour obtenir leurs
commentaires, et de prendre ensuite des mesures concretes en
vue de 1'etablissement de cette categorie d'emploi au milieu de
1988.

Emploi des femmes au sein de la Marine
Le Conseil a examine la declaration ministerielle ayant

trait a 1'emploi experimental de femmes au sein de groupes
professionnels auparavant reserves aux hommes. Le principe
meme de 1'emploi des femmes a bord d'un navire n'a pas ete
mis en question. Les echanges ont plutot porte sur la date et
la duree des essais et sur le nombre d'emplois de la marine qui
seraient ouverts aux femmes. Le Conseil a manifeste certaines
apprehensions dont voici les princpales :

a) le nombre de femmes qualifiers desireuses d'occuper des
postes a bord d'un navire et la necessite que ce nombre
soil assez eleve pour justifier la construction d'installa-
tions sanitaires et de logements distincts a bord des
navires, afin d'assurer 1'intimite des militaires des deux
sexes;

b) la necessite d'assurer, lorsque cela est possible, une
presence feminine parmi les non-officiers et les officiers;

c) 1'incidence possible de cette mesure sur les lignes de con-
duite relatives a la proportion de temps de service en
mer par rapport au service a terre (principe du port
d'attache);

d) la necessite de s'assurer de 1'absence de toute restriction,
explicite ou implicite, qui pourrait empecher les femmes
occupant un emploi a bord d'un navire de poursuivre
une carriere normale.

Selection des ingenieurs maritimes et des ISC dans le cadre des
programmes de FCP et de TRUMP

La mise en service imminente des premieres fregates
canadiennes de patrouille et des navires issus du programme
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It was clearly presented that a MARE establishment
review is necessary. It was obvious that while the Get Well
Project was working for all subclassifications, the Combat
Systems subclassification, having further to go to reach
required strength, still has serious production problems. The
Naval Constructor subclassification is also seriously under
strength, and this must be addressed. The ensuing discussion
centred on the MS/CS balance and the need to establish hard
CS requirements in the establishment review. The topic of
Engineers in Software was briefly touched on and it was
agreed that software is not exclusively in the combat systems
domain.

In summarizing, Cmdre Boyle stated that the major
problem facing the classification is one of production, par-
ticularly with regard to CSEs. He emphasized the need for
maintaining high recruiting levels and for defining a clear
requirement through an establishment review.

MARE Establishment Review

The MARE structure was revised in January 1985,
following the 1983 MARE Study and subsequent revision of
MARE specifications and training. The essential next step, a
complete establishment review, was never fully taken. The
MARE Council agreed that an establishment review must pro-

de revision et de modernisation de la classe Tribal a amene de
nombreux officiers a se renseigner sur les criteres qui presider-
ont a la selection des ingenieurs-mecaniciens et des ingenieurs
des systemes de combat appeles a servir a bord de ces navires.
A la demande du directeur de carriere pour la classification du
G MAR, le Conseil a mis sur pied deux sous-comites charges
d'elaborer les criteres de selection. Leurs recommandations a
cet egard seront acheminees au SMA (Per) en temps utile.

Programme de relance du G MAR

L'officier des projets speciaux a la DGGMM, le com-
mander Cale, a presente un expose special sur la situation du
programme de relance du genie maritime. II a notamment
souligne la confusion qu'a entrainee 1'exigence relative aux
qualifications de chef de section, de meme que la difficulte de
determiner le moment ou un officier obtient une qualification
de sous-classification. II a etc etabli qui la premiere mutation
d'un officier qualifie dans la sous-classification 44B ou 44C
devrait de preference I'amener a un poste de chef adjoint de
section, afin qu'il puisse obtenir la qualification appropriee,
mais que d'autres mutations sont egalement possibles. Les
echanges de vues relatifs aux causes de ce probleme ont sur-
tout porte sur 1'engorgement du processus d'instruction, sur le
manque de lits a bord des navires et sur le fait que certains
officiers n'obtiendront surement pas la qualification de chef

The MARE Council (1987)

Seated (L to R) — Capt(N) Plant, Cmdre Broughton, Cmdre
Green, Cmdre Boyle, Cmdre Lawder, Cmdre Murray, Capt(N)
Brown. Standing (L to R) — Capt(N) Sutherland, Capt(N)
Richards, Capt(N) Garneau, Capt(N) Saker, Capt(N) Baxter,
Capt(N) Child, Capt(N) Dean, Capt(N) Reilley, Capt(N)
Baker, Capt(N) Schaumburg, Capt(N) May. (Not Present) —
RAdm Hotsenpiller, Capt(N) Bowkett, Capt(N) Preston,
Capt(N) Harrison, Capt(N) Chiasson.

Conseil du Genie maritime (1987)

Assis (de gauche a droite) — Capt (M) Plant, Cmdre Brough-
ton, Cmdre Green, Cmdre Boyle, Cmdre Lawder, Cmdre
Murray et Capt (M) Brown. Debout (de gauche a droite) —
Capt (M) Sutherland, Capt (M) Richards, Capt (M) Garneau,
Capt (M) Saker, Capt (M) Baxter, Capt (M) Child, Capt (M)
Dean, Capt (M) Reilley, Capt (M) Baker, Capt (M) Shaum-
burg et Capt (M) May. (Absents au moment de la photo) —
CAm Hotsenpiller, Capt (M) Bowkett, Capt (M) Preston,
Capt (M) Harrison et Capt (M) Chiasson.
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ceed quickly* to ensure that the MARE Establishment defines
the minimum qualifications necessary on the effective perform-
ance of each MARE position, and is consistent with the new
specifications. As an ancillary task, the MARE Establishment
Review would address other questions which have arisen as a
result of current manning problems; namely:

a. a large number (bubble) of junior marine systems
officers for whom there are insufficient sea positions to
provide timely employment and experience as Assistant
Head of Department at sea; and

b. a continuing shortage of combat systems officers.

*A MARE Establishment Review Board was formed under the Naval Personnel
Planning Project and has prepared detailed objectives, evaluation criteria and
terms of reference. The establishment review has since been completed and the
subsequent report was submitted in June 87.

Action Resulting from the 1987 Meeting

Two forms of follow-on action came out of the Council
meeting. Letters were sent to ADM(Per) and the Maritime
Commander, expressing Council concerns and recommenda-
tions, and an action record was sent to all Council members,
outlining the major action items and identifying action OPIs.

Conclusion

Cmdre Boyle attested to both the usefulness and effec-
tiveness of the MARE Council:

"It allows us to focus on issues — to isolate ourselves
and examine an aligned problem-set. I think the Council had
significant influence and impact on the MARE Study, and it
was instrumental in getting the MARE Get Well Program
going. During MORPS the Council provided useful input to
the debate. Those were difficult years, but we had the backing
of Council in opinions. If the knights are all on board, it's
going to happen. If they're not — /'/ won't happen.

"Most of the personnel problems we'll have to face in
the next few years are terribly complex and you 've got to
make sure you have properly identified the right problem —
talk to everybody to find out. The MARE Council is a sound-
ing board; a forum to test the concepts and to sound out
courses of action before we implement them."

Cmdre Boyle also said that the Council is an effective
means of keeping lines of communication open within the
branch. "I seldom have the opportunity to meet and exchange
ideas with as many officers as I would like, therefore your
MARE Council member is one of my principal sources of
your ideas, opinions and concerns. Council members can also
carry the message to the field. If they are part of the decision-
making process, then they are able to explain the long-range
plans and the rationale behind them. This is just common
sense.

"If it does nothing else," he said, "// gives the elders a
chance to get at the boss and do some stubby finger-work on
his chest."

de section immediatement apres la qualification de
sous-classification.

La necessite d'une revue des effectifs de la classification
d'ingenieur maritime a etc clairement elablie. 11 est apparu evi-
dent que le projet de relance avail produit de bons resultats
pour toutes les sous-classifications; cependent, la sous-
classification des systemes de combat ayant un plus long
retard a rattraper avant d'avoir des effectifs complets, cette
derniere demeure aux prises avec des problemes d'insuffisance
de personnel qualifie. II en va de meme pour la sous-
classification de construction navale. On devra done s'attaquer
a ces problemes. Les echanges qui ont suivi ont porte sur la
proportion d'ingenieurs-mecaniciens et d'ingenieurs de sys-
temes de combat et sur la necessite d'etablir des postes d'ISC
exclusifs dans le cadre de la revision des effectifs. On a brieve-
ment louche la question des logiciels, pour finalement con-
venir que ces derniers ne sont pas uniquement du ressort des
ingenieurs des systemes de combat.

Pour resumer, le commodore Boyle a declare que la for-
mation d'un nombre suffisant d'officiers competents, en par-
ticulier dans le cas des ISC, consitue la plus importante
difficulte avec laquelle la classification est aux prises. II a
souligne la necessite de maintenir un taux de recrutement eleve
et d'etablir clairement les besoins dans le cadre de la revision
des effectifs.

Revsion des effectifs du G MAR

La classification du G MAR a fait 1'objet d'une revision
en Janvier 1985, a la suite de 1'etude du G MAR menee en
1983 et d'une revision subsequente de la monographic de la
classification ainsi que de la formation. La revision complete
des effectifs, qui aurait du constituer 1'etape suivante, n'a
jamais etc entierement realisee. Le Conseil a done convenu
que la revision des effectifs doit s'effectuer sans delai* afin
d'etablir les qualifications minimales necessaires a 1'accom-
plissement des laches inherentes a chaque posle d'ingenieur
maritime et de s'assurer que les effectifs soienl compalibles
avec la nouvelle monographie. Cette revision viserait, de facon
accessoire, d'autres questions qui ont etc soulevees a la suite
des difficultes actuelles en matiere de dotalion :

a) le grand nombre d'officiers suballernes au sein de la
sous-classificalion d'ingenieur-mecanicien, alors qu'il
existe trop peu de postes a bord des navires pour leur
permettre d'occuper un emploi en temps utile el d'ac-
querir de Pexperience a lilre de chef adjoinl de seclion;

b) 1'insuffisance persislanle du nombe d'officiers au sein de
la sous-classificalion d'ingenieur des syslemes de combal.

*(Un Conseil de revision des effectifs du G MAR a ete mis sur pied dans le
cadre du Projet de planification du personnel naval et on y formule des objec-
tifs precis, des criteres devaluation et des attributions. La revision des effectifs
est maintenant terminee et le rapport a ete presente en juin 1987.)

Mesures resultant de la reunion de 1987
La reunion du Conseil a enlratne la prise de mesures de

deux lypes differenls : des lellres faisanl etat des preoccupa-
tions el des recommandations du Conseil onl ete acheminees
au SMA (Per) el au commandanl du Commandement mari-
time, el un releve indiquanl les principales mesures a prendre
el designanl les responsables a eel egard a ele remis a chacun
des membres du Conseil.

Conclusion

Le Cmdre Boyle temoigne de 1'utilile et de 1'efficacite du
Conseil du Genie marilime :

"// nous permet de concentrer notre attention sur
certaines questions — de nous isoler afin d'examiner une suc-
cession de problemes inter-relies. A mon avis, le Conseil a eu
une incidence considerable sur I'etude menee dans le domaine
du genie maritime et il a contribue a la mise sur pied du
programme de relance du G MAR. En outre, la participation
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du Conseil aux seances de I'ERPNOM s'est revelee tres fruc-
tueuse. Nous traversions des annees difficiles, mais pouvions
compter sur le soutien du Conseil. Si les membres du Conseil
sont prets a jouer leur role de "redresseurs de torts", nos
efforts seront couronnes de succes; dans le cas contraire, Us
sont voues a I'echec.

"La plupart des problemes en matiere de personnel aux-
quels nous devrons faire face au cours des prochaines annees
sont tres complexes et il faudra s'assurer que I'on a bien cerne
le probleme vise — on doit en parler avec tout le monde pour
savoir a quoi s'en tenir. Le Conseil du Genie maritime permet
de recueillir /'opinion des interesses; il constitue une tribune
oil I'on peut mettre ces idees a I'essai et sonder avant leur
mise en oeuvre les options envisagees. "

Toujours selon le commodore Boyle, le Conseil
represente un moyen efficace de maintenir ouvertes les filieres
de communication au sein de la classification : "J'ai rarement
{'occasion de rencontrer autant d'officiers que je le sou-
haiterais et d'echanger des idees avec eux. C'est done en
grande partie grace a ma participation au Conseil que je peux
connaitre vos idees, votre opinion et vos preoccupations. De
plus, les membres du Conseil peuvent vehicu/er /'information
aux ingeneiurs maritimes exercant leur profession au sein des
diverses unites. Les membres du Conseil qui participent au
processus decisionnel sont en mesure d'expliquer les plans
d'action a long terme ainsi que les motifs qui les justifient.
C'est la le simple bon sens."

"S'il n'apporte rien d'autre, a-t-il ajoute, le Conseil
fournit aux anciens de la classification /'occasion d'attirer de
facon non equivoque /'attention du patron!"

Readers|
Survey
Result

In our January issue we included a questionnaire to find
out what you do and don't like about the Journal. We also
wanted to get your suggestions for improving the magazine. Of
the 1,400 or so copies that we sent out, we received replies from
93 readers — that's about a 7% response.

Roughly grouped, 49% of the replies came from personnel
in the commands, headquarters and project offices, 25% came
from universities, training centres and military colleges, 20%
came from fleet units, and the remaining 6% came from the field
units and technical services detachments. In terms of years of
involvement with naval engineering, 40% of our respondents
indicated they had 20 or more years under their belts, 13% said
they had 16 to 20 years' experience, 33% had between six and
15 years, and 14% had five years or less.

Resultats du sondage
aupres des lecteurs

Dans notre numero de Janvier, nous avons insere un
questionnaire dans le but de savoir ce que vous aimez et
ce que vous n'aimez pas a propos du Journal. Nous voulions
aussi avoir vos suggestions pour ameliorer le magazine. Des
quelque 1 400 exemplaires que nous avons envoyes, nous
avons recu des reponses de 93 lecteurs, soil pres de 7 %.

Sommairement, 49 % des reponses sont venues du per-
sonnel des commandements, du quartier general et des
bureaux de projets, 25 % des universites, centres de formation
et colleges militaires, 20 % des unites de la flotte, et les 6 %
restants d'unites en campagne et de detachements de services
techniques. Sous 1'angle du nombre d'annees d'activites au
sein du genie maritime, 40 % des personnes interrogees ont
indique qu'elles avaient 20 annees ou plus d'anciennete, 13 %
en avaient entre 16 et 20, 33 % en avaient entre 6 et 15 et
14 % en avaient moins de 5.

La vaste gamme de commentaires que nous avons recus
nous a demontre que nombre de nos lecteurs manifestent a
1'egard du Journal un interet bien plus que passager. Bien
entendu, il etait inevitable que certaines reponses illustrent le
fait que la critique ironique est un art sans frontiere, et nous
en avons eu assez merci. Par exemple, 1'un de nos lecteurs
nous a dit que oui, le magazine repond aux objectifs qu'il
s'etait fixes, mais a ajoute, en passant : "C'est incroyable ce
que Ton peut faire sans ressources". A notre demande de sug-
gestion d'un litre plus approprie pour notre magazine, et sur
la lancee de la remarque qu'il venait de faire, ce meme lecteur
nous a fait une reponse laconique : il a refuse de suggerer un
titre en alleguant que "cela pourrait bien lui valoir des sanc-
tions disciplinaires". Et le commandant d'un destroyer, cher-
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The range of comments we received showed us that many
of our readers have more than just a passing interest in the
Journal. Of course there were bound to be replies that furthered
the art of tongue-in-cheek criticism, and we got our fair share of
them. For example, one reader told us that, yes, the magazine
does meet its stated objectives, but then added the casual remark
that "it is amazing what can be done without resources". On the
heels of this throwaway line came his cryptic response to our
request for suggestions for a more appropriate magazine title. He
declined to suggest a title, claiming "there could be grounds for
disciplinary action here". And the jury is still out on a destroyer
captain's request for an article on the maintenance of air-
conditioning systems in the steamers. Makes us wonder if
he hasn't recently experienced the joys of cruising the warmer
climes with a temperamental AC plant.

What was really encouraging was that almost every person
who responded to the survey had some thoughtful opinion, criti-
cism, insight or suggestion to give us. These will be considered by
the editorial committee and in the months to come we will be
introducing changes and new sections based on these comments.
We will get to them in a moment, but first let's see how the
Journal stacked up with the respondents.

Overall, 97"% were favourably impressed with the Journal,
91% felt that it was meeting its objectives and 89% said they
found the magazine useful. As far as the articles were concerned,
more than 80% of those who responded to the survey judged the
technical and non-technical articles to be just right, and 95%
thought there was a good mix of articles in each issue. On the
other side, the Journal was criticized for leaning too much
towards the purely technical and for all but ignoring personnel
development and Branch issues of concern to all ranks. Criticism
was also aimed at the lack of controversial issues being dealt with,
and one reader complained that most items covered by the
Journal are either common knowledge or are covered better
elsewhere.

The respondents called for generally shorter articles with
more substantial discussions and less theory, and for more news
briefs. They also indicated that they would like to see topical
issues addressed in the Editor's Notes and have the Commodore's
Corner deal more with issues and less with "motherhood".
Another suggestion was that we should run photographs of
authors alongside their articles.

On the question of humour, 84% agreed that there is a
place for lighter material in the Journal, but most stipulated that
it should be limited and tasteful. Cartoons would be welcome,
they said, but we should keep away from a "cartoon corner".
Several suggestions came in for publishing amusing, real-life
anecdotes such as they do in the U.S. Naval Institute's Proceedings
magazine.

On the more serious side, a number of people asked to
see some type of nostalgia section where brief notes on naval
history can be featured, and in the same vein it was suggested
that we institute a "How We Solved the Problem" section
where we can highlight personnel initiatives relating to
engineering incidents at sea. It is interesting to note that about
one third of all the suggestions for articles, features or new
sections had something to do with personnel. In each issue, we
were told, we should carry Branch news and trade updates in
a Career Managers' Corner, snapshot descriptions of posting
opportunities for all ranks, notices of appointments, promo-
tions and retirements, and at least one personnel profile
("creature features", we call them) of the type we did on
LCdr Dave Nairn for our September 86 issue.

Only 12 people responded to our question about the
magazine title, and two of those said we should leave it as it is

che toujours un article sur 1'entretien des systemes de climati-
sation sur les bateaux a vapeur. C'est a se demander s'il n'a
pas recemment vecu les joies de croiser sous des cieux torrides
a bord d'un batiment aux installations de climatisation
capricieuses.

Ce qui est vraiment encourageant, c'est que presque tous
ceux qui ont repondu au sondage avaient un commentaire pre-
venant, une critique bienveillante, un petit mot ou une sugges-
tion a formuler. Le comite de redaction etudiera tout cela et,
dans les mois qui viennent, nous introduirons les changements
et nouvelles rubriques que nous auront inspires ces commen-
taires. Nous reparlerons de tout cela dans un moment, mais
voyons bord comment les personnes interrogees ont evalue le
Journal.

Dans Pensemble, 97 % d'entre elles sont favorablement
impressionnes par le Journal, 91 % pensent qu'il repond a ses
objectifs et 89 % ont declare le magazine utile. En ce qui con-
cerne les articles, plus de 80 % des personnes interrogees et
qui se sont prononcees jugent que les articles techniques et
non techniques touchent droit au but, et 95 % estiment que
chaque numero contient un melange satisfaisant d'articles. Par
contre, le Journal a ete critique pour son penchant trop mar-
que vers un contenu purement technique qui ne laisse guere de
place aux questions touchant le perfectionnement du personnel
et les problemes de la Branche qui concernent tout le monde,
peu importe le grade. On a reproche aussi le manque de ques-
tions controversables et 1'un des lecteurs s'est plaint de ce que
la plupart des sujets traites dans le Journal abordent des
notions qui n'apportent rien de nouveau ou qui sont mieux
traitees ailleurs.

Les personnes interrogees ont demande, d'une part, des
articles generalement plus courts avec plus de discussion de
fond et moins de theorie; et d'autre part, davantage de
nouvelles breves. A leur avis, il serait preferable que la rubri-
que du redacteur en chef porte aussi sur des questions d'actua-
lite et que le Coin du Commodore depasse les petites declara-
tions bien gentilles pour s'attacher aux veritables problemes.
Autre suggestion : il devrait y avoir les photos des auteurs a
cote de leurs articles.

Pour ce qui est de Phumour, 84 % conviennent qu'il y a
de la place pour certaines choses plus legeres dans le Journal,
mais la plupart ont precise qu'il ne faudrait pas d'exces et que
cela doit toujours demeurer de bon gout. Les bandes dessinees
seraient les bienvenues, ajoutent-ils, mais nous ne devrions pas
tomber dans le "Coin de la bande dessinee". Plusieurs ont
suggere que nous publions des anecdotes reelles amusantes,
comme cela se fait dans le Proceedings de 1'Institut naval
americain.

Plus serieusement maintenant, un certain nombre de
ceux qui ont repondu ont demande une rubrique "nostalgic",
oil 1'on pourrait trouver de breves notes sur 1'histoire de la
marine, et, dans la meme veine, il est suggere que nous
lancions une rubrique "comment resoudre le probleme", oil
1'on pourrait mettre en lumiere certaines initiatives individuel-
les prises par suite d'incidents techniques en mer. II est interes-
sant de remarquer que pres du tiers de toutes les suggestions
d'articles, d'elements ou de nouvelles rubriques etaient reliees
au personnel. On a souligne que nous devrions avoir, dans
chaque numero, des nouvelles de la Branche et des informa-
tions sur les nouveautes du metier dans une rubrique "gestion-
naires de carrieres", des reproductions photos des possibilites
d'affectations, peu importe le grade, des avis de nomination,
de promotion et de retraite, et le profil d'au moins une
personne (ce que, en anglais, on suggere d'appeler "creature
features") du meme genre que ce que nous avons fait sur le
LCdr Dave Nairn dans notre numero de septembre 86.

Seulement 12 personnes ont repondu a notre question
sur le litre du magazine et deux d'entre elles nous ont suggere
de le conserver tel quel, parce que les lecteurs y sont mainte-
nant habitues. Les autres ont declare souhaiter un litre plus
court et plus facile a retenir, comme : MARE Digest ou
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because readers are used to it now. The remainder suggested
we move to a shorter, catchier title such as MARE Digest or
Marine Engineering Today or to one that includes references
to Canada or the navy such as Canadian Naval Engineering
Journal, Canadian Maritime Engineering Journal or, simply,
Naval Engineering.

All told, we were extremely pleased with the response to
our survey, and we say thank you to those who took the time
to answer our questions and give us ideas for improving the
magazine. It was flattering to receive so many kind remarks,
but at the same time we were grateful for your valid, unflat-
tering criticisms as well. The important thing is that you have
given us a lot to consider and from your strong consensus of
opinion in so many areas we can now determine the direction
in which we should take the Journal.

Marine Engineering Today ou encore, un litre qui fasse refe-
rence au Canada ou a la Marine, tel que Canadian Naval
Engineering Journal, Canadian Maritime Engineering Journal
ou Naval Engineering.

En fin de compte, nous sommes extremement heureux
des reponses a notre sondage et nous remercions tous ceux qui
ont pris le temps de repondre a nos questions et de nous don-
ner les idees qui nous permettront d'ameliorer notre magazine.
Nous sommes charmes des si nombreuses remarques gentilles
que nous avons recues, mais en meme temps, nous vous
sommes reconnaissants des critiques peu flatteuses mais vala-
bles, que vous nous avez adressees. L'important, c'est que
vous nous avez donne beaucoup de matiere a prendre a Petude
et, grace au fort consensus qui se degage de vos reponses dans
de si nombreux domaines, nous sommes maintenant en mesure
de determiner 1'orientation que devrait prendre le Journal.

Here are just some of the subjects you said you
would like to see featured in the Journal
• Submarine Engineering

• Pollution Abatement

• CASAP

• Configuration Management

• SRP II

• CPF Propulsion

• DND Industrial Relations

• Role of the LCMM

• Crew Training for New Vessels

• Major Capital Project Milestones

• Machinery/Equipment Selection Process

• Long-Term Engineering Plans

• MSEOs and the 3A Ticket

• Naval Architecture

• Nuclear Submarine Propulsion

• Damage Control

• CPF Equipment/System Trials

• Computer Architecture

• Missile Control

• Naval History

• MARE Career Path Beyond Commodore

• Personnel Profiles

• Implementation of the New Naval Maintenance Policy

• Engineering Incidents at Sea

• Employment Opportunities for MARE ROTPs

Voici certains des sujets qu'a notre avis, il l a n d r a i l
couvrir dans le Journal -
• Genie des sous-marins
• Reduction de la pollution
• PCASM
• Gestion de la configuration
• PNR II

• Propulsion des FCP

• Role du GDVM
• Formation de I'equipage pour les nouveaux batiments
• Etapes iinportantes de realisation des grands projets

d'immobilisation
• Processus de selection de I'equipement et de la machinerie
• Plans d'ingenierie a long terme
• OMSR et le "ticket 3A "
• Architecture navale
• Propulsion des sous-marins nucleaires
• Controle des dommages
• Essais des systemes et de I'equipement de la FCP
• Architecture des ordinateurs

• Controle des missiles
• Histoire de la Marine

• Cheminement de carriere du G MAR
au-dela du grade de Commodore

• Profits individuels
• Mise en oeuvre de la nouvelle politique de maintenance

navale
• Incidents techniques en mer
• Possibilites d'emploi — PFOR G MAR
• Relations industrielles au sein du MDN

News
Briefs
Fibre Optics Sensor
Distribution System

A definition study for a bus distribution system for
combat systems sensor data is under way at Computing
Devices Company in Ottawa. The medium to be considered
for the bus is fibre optics. Results of the study are expected
this October.

Bulletin
d'information
Systeme de distribution de donnees par
fibre optique

La Computing Devices Company d'Ottawa est presen-
tement en train de completer une etude sur un systeme de
distribution de donnees des detecteurs par fibre optique.
Les resultats de Petude seront disponible en Octobre.
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The maritime engineering community of Halifax recently
hosted a Casino Night in the wardroom of CFB Halifax. As a
result, $2,260 was raised for a Computerized Clinical Informa-
tion System for the Poison Control Centre of the Izzak
Walton Killam Hospital for Children.
(From left to right are: Cmdre & Mrs. E. Lawder, Dr. & Mrs.
Anderson, Janis Kinnie, LCdr & Mrs. R. Gebbie.)

Alliance Partners
can Count on Canada

The Minister of National Defence told a group of inter-
national parliamentarians and dignitaries attending the fifth
Transatlantic Conference in Washington, D.C. in July that the
Canadian Forces "will be there when needed".

In his first address outside of Canada since unveiling the
Defence White Paper last June, Mr. Beatty pledged that a
consolidated Canadian presence in Europe will be both credi-
ble and realistic. He also emphasized the importance of
Canada's committment to NORAD.

"The White Paper should leave neither our friends nor
our opponents with any doubt about where we stand," he
said. "Our nuclear submarine program provides a clear state-
ment of our determination to be effective and full partners in
the defence of North America and the North Atlantic sea
lanes. It will help us to protect our coastal waters and will
address our commitment to prevent Canadian territory form
being used in an attack on the United States."

"We are determined, " he said, "that we will be a part-
ner with the other democracies and not a protectorate".

La communaute du Genie Maritime de Halifax a recem-
ment organise une soiree Casino au Carre des Officiers de la
BFC Halifax. On a amasse $2,260 comme contribution a 1'ac-
quisition d'un systeme informatise de renseignements cliniques
qui serviva au centre du controle de poison de 1'hopital des
enfants, Izzak Walton Killam.
(De gauche a droite sont: Cmdre et Mme E. Lawder, Dr et
Mme Anderson, Janis Kinnie, LCdr et Mme R. Gebbie.)

Les partenaires de I'OTAN peuvent
compter sur le Canada

Le ministre de la Defense nationale a declare devant un
groupe de dignitaires et de parlementaires internationaux qui
assistaient a la Cinquieme Conference transatlantique a
Washington D.C. en juillet que les Forces Canadiennes seront
au poste lorsqu'un aura besoin d'elles.

Dans son premier discours prononce a Pexterieur du
Canada depuis la publication du Livre blanc sur la Defense en
juin, M. Beatty a soutenu qu'une presence canadienne consoli-
dee en Europe serait a la fois credible et realiste. M. Beatty a
egalement souligne 1'importance de ['engagement du Canada a
1'egard du NORAD.

"Le livre blanc ne devrait laisser aucun doute, dans
I'esprit de nos allies comme dans celui de nos adversaires,
quant a la position que nous avons adoptee", a declare M.
Beatty. "Notre programme de sous-marins nucleaires est la
preuve de notre determination a participer pleinement et
efficacement a la defense de I'Amerique du Nord et des voies
maritimes de I'Atlantique Nord. II nous aidera a proteger nos
eaux littorales, tout en nous permettant de remplir I'engage-
ment que nous avons pris d'empecher que le territoire cana-
dien soil utilise dans une attaque contre les Etats-Unis."

"Nous sommes determines", a-t-il poursuivi, "a etre
partenaire des autres democraties, en non un protectorat."

AN/SQS-510 Engineering Design Model
Contract Awarded

In July 1987 a contract worth $15.9 million was signed
with Computing Devices Company Ltd. of Nepean, Ontario

Signature d'un contrat pour un Modele
d'Etude de Conception du AN/SQS-510

En juillet 1987, un contrat d'une valeur de 15,9M$ fut
signe avec la Computing Devices Limited de Nepean, Ontario
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for the production of the Engineering Design Model of the
AN/SQS-510 sonar system.

The major activity involved in the contract is the
repackaging of the sonar control cabinet in order to make it
meet full military qualification standards. This requires a
reduction in size and power requirements and the replacement
of AN/UYK-502 computers with embedded M68020
microcomputers.

The contract also calls for the production of an
AN/UYS-501 signal processor, a dual-screen SHINPADS
Standard Display and other system components. The complete
sonar is scheduled for delivery to Nipigon in September 1989
where it will undergo extensive sea trials.

A follow-on contract is expected to be issued this fall
for the production of five AN/SQS-510 sonar systems. Two
will be provided as part of the DELEX package to Annapolis
and Nipigon while the other three will be delivered to the
Portuguese New Frigate Program as Canada's contribution to
a NATO Military Assistance Program.

pour la production d'un Modele d'Etude de Conception du
sonar AN/SQS-510.

La fonction principale de ce contrat consiste a restruc-
turer le cabinet de controle du sonar afin de recontrer les
normes militaires. Ceci demande que la grosseur de Pequipe-
ment et les besoins de puissance electrique soient reduits. Les
ordinateurs AN/UYK-502 seront aussi remplaces par des
micro-ordinateurs encastres du type M68020.

Le contrat adresse aussi la production d'un processeur
de signaux AN/UYS-501, d'une console de visualisation a
double ecran du type SHINPADS, et de plusieurs autres ele-
ments. Le sonar doit etre livre au Nipigon en septembre 1989
et sera alors soumis a des essais en mer.

Un deuxieme contrat doit etre accorde cet automne pour
la production de cinq systemes de sonar AN/SQS-510. Deux
de ces systemes seront installed a bord d'Annapolis et Nipigon
dans le cadre du programme DELEX. Les trois autres sonars
seront livres a la Marine du Portugal puisqu'ils constituent la
contribution Canadienne au Programme d'assistance militaire
de 1'OTAN.

Women
in Combat Roles

Defence Minister Perrin Beatty announced in July that,
effective immediately, women will be eligible to fly in CF-18
fighter squadrons and Army tactical helicopter squadrons.
This is the result of the elimination of previous restrictions on
the employment of women within Air Force units.

Last February, the Minister announced the creation of a
trials office to conduct trials with women in combat roles. The
decision to lift all restrictions in the Air Force is a result of
the preliminary work in developing the trials proposals.

"The criteria governing our efforts to attain equality of
opportunity for women in the Armed Forces have been that
the operational effectiveness of units must not be impaired,"
said Beatty. "In the Air Force, experience has shown that
mixed-gender crews are now working effectively in maritime
aircraft patrol, reconnaissance units and within air transport
group. Therefore, we believe that the time has come to place
women into fighter and tactical helicopter squadrons, " Beatty
added.

The elimination of restrictions for women in these squad-
rons was recommended by the Chief of the Defence Staff,
General Paul Manson, who has also approved plans for evaluat-
ing mixed-gender employment in the combat ships of the Navy
and combat units of the Army.

Trials will go ahead for women in combat roles in the
Navy and Army. For the Navy, 25 percent of a destroyer
ships company will be made up of service women by 1989 at
which time a two-year evaluation to measure the impact of
mixed-gender employment on operational effectiveness will
begin. Because women flying anti-submarine helicopters would
be based on a destroyer, mixed-gender employment in anti-
submarine warfare helicopters will be part of the Navy trials.

Final recommendations regarding the impact of mixed-
gender employment on unit efficiency in the Navy and Army
are scheduled to be submitted to the Chief of the Defence
Staff in 1991.

L'Emploi de femmes dans des posies
lies au combat

Perrin Beatty, ministre de la Defense nationale, a
annonce en juillet que des maintenant les femmes pourront
devenir pilotes dans les escadrons de chasse de CF-18 et les
escadrons tactiques d'helicopteres de I'Armee de terre. Ceci est
le resultat de 1'elimination des restrictions applicables a
1'emploi des femmes dans les unites de 1'Aviation.

En fevrier dernier, le Ministre a annonce la creation
d'un bureau charge d'essais sur 1'emploi de femmes dans des
postes lies au combat. La decision voulant que soient abolies
toutes les restrictions applicables a 1'Aviation decoule des
travaux preliminaires ayant pour objet d'elaborer les proposi-
tions en previsions des essais.

"Le critere qui a servi de fondement aux mesures que
nous avons prises afin d'offrir aux femmes dans les Forces
canadiennes les memes possibilites qui sont offertes aux
hommes est qu'il ne faut nullement porter atteinte a 1'effica-
cite operationnelle des unites, a declare M. Beatty. Au sein de
1'Aviation, {'experience nous prouve que les equipages formes
de militaires masculins et feminins sont maintenant une reus-
site dans les unites de patrouille et de reconnaissance mart-
times et les groupes de transport aerien. Voila pourquoi nous
sommes d'avis qu'il est temps d'integrer les femmes aux esca-
drons de chasse et aux escadrons tactiques d'helicopteres, " a
poursuivi le Ministre.

L'elimination des restrictions relatives au personel femi-
nin dans ces escadrons a etc recommandee par le general Paul
Manson, chef de 1'etat-major de la Defense, qui a aussi
approuve les projets devaluation des emplois ouverts aux
hommes et aux femmes a bord des navires de combat de la
Marine et des unites de combat de I'Armee de terre.

Les essais projetes porteront sur 1'emploi de femmes
dans des postes de la Marine et de I'Armee de terre lies au
combat. Pour ce qui est de la Marine, il est prevu que les
femmes constitueront 25 p. 100 de 1'effectif d'un destroyer
d'ici a 1989, date a laquelle on amorcera une etude de deux
ans visant a mesurer 1'incidence de 1'emploi de militaires des
deux sexes sur 1'efficacite operationnelle. Etant donne que les
femmes qui piloteront les helicopteres anti-sous-marins seront
basees a bord d'un destroyer, 1'emploi de femmes a bord
d'helicopteres de guerre anti-sous-marine fera partie des essais
de la Marine.

II est prevu que les recommandations definitives en ce
qui concerne 1'incidence de 1'emploi de militaires des deux
sexes sur 1'efficacite des unites de la Marine et de I'Armee de
terre seront presentees au chef de 1'etat-major de la Defense
en 1991.
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