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FOREWORD

l. This final report of the Third Signal Maintenance Symposium, held at
Myer Hall, Fort Monmouth, New Jersey, during the period 14-16 April 1959,
contains all papers presented and a transcript of the discussion that
followed each presentation.

2. More than 700 registered conferees from world:.wide commands and
industry attended the Symposium. During their three-day visit these con-
ferees participated in discussions involving new maintenance concepts and
their effect on the Signal Maintenance Program. Problems in maintenance
erising from the development and introduction of new equipments and systems,
the need for maintaining balance between maintenance requirements and design
for performance in these new items, the challenge to develop meaningful
parameters for maintainablility, and other vital subjects were presented by
authoritative speakers.

2. The Chief Signal Officer feels that your keen interest in the presenta=
tions and your active particlpation in the discussions will be most reward-
ing to you and that the Defense Proarse™ will be strengthened measurably as
a result of the Third Signal Maintenance Symposium.

HOWARD E. FRICE
Colonel, Signal Corps
Commanding
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OPENING REMAFKS

COL ALLEN T. STANWIX-HAY, DEPUTY CHIEF, P&D DIVISION, OCSIGO: This is the
Third Annual Maintenance Symposium of the Chief Signal Officer held here
at Fort Mommouth. It is my pleasure to serve as your stagehand, if you
will. They have in the program some very distinguished titles. However,
if you will just let me be the stagehand I'll be satlisfied. At this
particular time in opening this Symposium, I would like to express my
appreciation and those of us from the Chief's Office to Colonel Price,
the Commanding Officer of the U. S. Army Signal Equipment Support Agency,
to the committee which has been formed from many organizations in the
Signal Corps and has worked so diligently and so hard to put on this
Symposium. I would like also to express our appreciation to Colonel
Meyer, the Commanding Officer of the U. S. Army Signal School who has
made the facilitlies available to us here at the school. And finally
and with great appreciation to General Cassevant, The Commanding General
of Fort Mommouth who has again allowed us to use the Post in order to
hold this Maintenance Symposium. 1In order to open the Symposium, and we
have been extremely fortunate in our past two in always being able to
strike at a time when the Commanding General was present, it is my
present pleasure at this moment, Ladies and Gentlemen, to present to you
Brigadier General A. F. Cassevant, the Commanding General of Fort
Monmouth: General Cassevant.




WELCOMING ADDRESS
Brig. Gen. A. F. Cassevant
Commanding General, Fort Monmouth

I think Col. Stanwix-Hay should be in the diplomatic corps. I don't

think he missed anyone he.should have mentioned here. I want to thank him
very much for his kind words.

The Post personnel and the personnel at the Equipment Support Agency
have worked very hard to make this a successful program. The success that
comes from it, however, is depended entirely upon how much you people
participate. The background and the facilities are here for you and it s
now up to you to make the symposium as useful as possible.

I want to welcome you the the Post, and that's my primary reason for
being here, but while I'm at it, I want to make a few comments for those of
you who have maintenance responsibilities out in the field and with our
units particularly. We train a large number of personnel here in maintenance
of Signal Corps equipment. We try to inspire them with the importance of
their work and we send them out from here as well-trained as we can in the
time that we have them. We think we are turning our a pretty well-trained
product that needs perhaps some polishing and a little experience, but having
the basic knowledge.

I want to point out to you that unless you people in the field assure
yourselves that th> graduates are, in fact, beirg put to work where their
talents are needed, we are wasting our efforts here and you are complicating
your Job out in the field. I want to recite two or three examples which have
come to us -- one quite recently and I might say unfortunately, from one of
our own installations.

The number two man we had here in one of our classes -- we had him pretty
well inspired and believing that he had a mission to do -- sent us a very
pathetic letter. Where do you suppose he was working? In the Commissary --
and not on maintenance work I might add! Now this is a waste of talent.

When we have these complaints from outside of the Signal Corps its bad enough,
but when we do 1t in our own family, it is inexcussble. We've had some
malassignments and we've tried to correct them.

We had two, in rapild order, out at Fort Riley. In one instance, the
man who was asslgned there was the top men in his class -- 1n carrier equip-
ment. He wrote to tell us of his trouble, and I contacted the Signal Office
at Fifth Army, Col. Kurncomp at the time, who promptly went to work on it.
The man was transferred to Chicago, Fifth Army Headquarters, where they really
needed him, and this one turned out all right.
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In another instance, still at Riley, we had a man assigned who was a
Radar repairman. The TO called for radar repairman. Unfortunately, the
division at Riley was not equipped with the AN/MPQ-10's or other mortor
locators which they were supposed to have and would no:mally heve. .The man
wrote in and said that he was on a yard-bird detail. What was he doing?
Pounding nails out of boards in the Signal Repair Shop.

Well, I cite these few examples to point these things out to you so
that you gentlemen in the field will seek out these malassignments and do
something about them. It is rather discouraging for the faculty of the
school here to train these people, fire them with the importance of their
work, and then have them go out with assignments that have nothing to do with
what they've been trained to do. So my message is directed to you people in
the field who have these responsibilities.

Without any further ado, I'm gcing to turn this back to the Equipment
Support people, P&D, and let the working members of this party get to work.
It's a real pleasure to be with you. I don't see my P& friends as often as
I'd 1ike to. It's a real pleasure to have you here and be with you a little
bit. It's a pleasure to see General Scofileld and have him here with us.




KEYNCTE ADDRESS
Maj. Gen. H. L. Scofield
Chief, P&D Division, 0OCSigO

With the surroundings that you find yourself in this morning and the
extreme pleasantness of the day, that you find outside, it's awfully easy
to be lulled into a false sense of security.

And under those conditions, one can be sold a bill of goods rather
easily. And this brings back to my memory one of my favorite hunting
stories.

I was born and raised in Michigan, and among other things we had some
fairly good duck hunting up there. And this story is told about this old
timer who had a very good retriever and the dog was Jjust part of the
family. And he thought the world of it; in fact his day began and ended
in this dog. And the day before duck-hunting season opened, a most
unfortunate accident happened. The dog was hit by an automobile. And
the 0ld timer was broken because he lost what he thought was his best
friend. But he also was practical and realized that duck season was
going to open next morning bright and early at the crack of dawn and he
Just had to have a dog. So he headed for the nearest place that he could
find a dog and bought one sight unseen. And started out next morning
bright and early to his favorite duck-hunting spot with his new dog.

When the first flock of ducks came over, the old timer up with his
trusted gun blazed awvay at the flock, and down came his first duck. And
he spoke to the dog, and the dog Jjumped out of the blind and walked on
top of the water, retrieved the duck and, still walking on the water,
brought it back and at a word from the 0ld Timer, dropped it at his feet.

The 0ld Timer looked at the dog and he looked at the duck and he
reached in his pocket and pulled out that bottle of snake-bite medicine
that he took along for emergencies and wondered if he had gotten the
wrong brand. And he repeated the process several times, and the dog
reacted just as favorably under every condition that he could think of.
And he could stand it no longer and he had to go back to the house.

And he called up his good friend Tom and he said, "Tom normally we

go hunting together on the second day of duck season and I'm looking
forward to seeing you tomorrow morning." And Tom said, "I'1ll.be along."
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So the next morning, he took Tom out and went through the same process
and the dog again reacted just as favorably as he had the first morning.
But Tom didn't say a word about the 0ld Timer's new dog. And this
bothered the Old Timer and of course, under those circumstances, it was no
time at all before they had their limit of ducks and went back to the house.
And they got to the point where they were going to part ways and the 0Old
Timer said, "Tom, you haven't said a word about my new dog." And Tom said
to the 0ld Timer "I wasn't going to mention it but since you brought it
up," he said "I am going to have to express my honest opinion. Some
son-of-a-gun sold you a dog that couldn't swim." So be careful how you
may be lulled, during this symposium, into a false security and find
yourself with a dog that can't swim.

When I look at this audience and when I look in back of it as to
some of the Agencies and commands and industries that are represented here
I stand on this platform with considerable trepidation. I certainly would
like to express appreciation for and to sincerely welcome the representa-
tives that are here from the major commands throughout the world and
those who are here from other Agencies of the Department of the Army. The
Continental Air Defense Command, ASA, DCSLOG, the National Guard Bureau,
and many others. But I particularly want to welcome the members of
industry who have seen fit to accept the invitation and spend their good
time, their important and almost priceless time in sitting down around
the table to discuss primarily maintenance. Therefore, this symposium
with this cross section of industry and the military present affords an
excellent medium for the exchange of information concerning maintenance.
And I therefore hold great hope for the success of this Third Annual
Maintenance Symposium.

I should like, in the few moments available to me to, if possible,
build a framework within which I would hope your discussions, your
deliberations might be retained and explored, and thought about. We are
here, of course, because we're interested primarily in electronic
communications equipment and all of those things which go on to make the
application of this equipment possible. And I would like to explore
briefly three principal areas that I believe the primary efforts of this
Symposium are directed. They are reliability in the equipment itself,
maintainability of that equipment, and thirdly the training of those men
and women who are primarily concerned with the maintenance of this
equipment. I believe within these three major areas most of your
deliberations properly should be directed.

Speaking of the first one, reliability -- and these are not
necessarily in the order of priority -- it is in this area that industry
has the great depth of know-how of basic knowledge and experience that
permits them basically to build into the equipment that we use today; the
reliability that we need in order to reduce the amount of maintenance we
are confronted with.




In my visits to industry within the last few months, I have found an
increasing effort on the part of industry to do a better job in assuring
themselves that the components that they use in the end equipment which
they build are of the highest order of quality. This evidence is extremely
strong and for this I feel much better, generally speaking, about the
whole matter of reliability. I have seen evidence of even double quality
assurance tests -- life tests -- being accomplished by industry, in many
instances on its own, in order to insure themselves that the components
they are planning in these end equipments meet the requirements of either
their own specifications or the Military specifications when there are
Military specifications. This trend to me is significant. It emphasizes,
however from the point of view of the military, a greater need for more
Military specifications in order to standardize, and indicates the
required quality necessary in these components. And this is an area that
is extremely difficult for us the Military to get resources that will
permit us to do the amount of work we would like to do. It nevertheless
is an extremely important area for us to direct our attention to. And I
would like for one to Command industry wherever they are showing a prime
interest in this particular aspect: the components business. I would
like to commend them for the efforts they are making -- for the progress
they are making -- and the efforts they are expending in this regard.

In this connection and by reason of what it means, I am reminded of
a comment that was made by Col. Howard Price last evening, at the dinner
table, that to me brings a very significant picture when you let your mind
wander a bit. He told me of a cartoon that he saw in which in the
foreground of a picture was this Indian with his blanket and his fire and
he was sending smoke signals. And in back of the Indian, in the
background of the picture, was this electronic equipment obviously of the
latest type, extremely complex -- antennas sticking out from every
direction. And the caption at the bottom of the picture was "Yes and
tell 'em to send a couple of fuses, too."

It doesn't take much imagination, ladies and gentlemen, for one to
visualize the true meaning of such a cartoon as that.

Moving on into the second area, that I would like to speak briefly
of, namely maintainability. I believe that in the past and even today to
a great extent we are tying out maintenance efforts to antiquated concepts.
And looking too much
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PROBLEMS IN MAINTENANCE OF COMMUNICATIONS SiiCURITY EQUIPMENT
James R. Sink

U. S. Army Signal Communications Security Agency

It is a pleasure to represent the U. S. Army Signal Communications
Security Agency at this symposium. Of course, being in the communications
security business, our agency is in the business of taking plain language
and making it impossible to understand. I shall try to keep that under
control today. My subject today is "Problems in Maintenance of
Communications Security Equipment". For the sake of security, the subject
will be presented by making reference tc portions of actual equipment
maintained in the commmunications security effort rather than by referring
to complete equipment. I hope that I have a point of contact with every
participant in this symposium. Our agency has no problems, really: --
Nothing that money, more people, and more time cannot solve. This is an
unclassified presentation.

I will introduce our agency to you. After the introduction I will
discuss some of the problems that confront us and some of the ways we go
about solving them. For convenience, throughout my presentation, the
Signal Communications Security Agency will be called "SCSA". The subject
of Communications Security will be referred to as "COMSEC" for this
discussion. The terms "COMSEC" and "Cryptographic" are synonomous as I
use them. )

During World War II and up to about 1946, Cryptographic Logistics was
the responsibility of the Chief Signal Officer. The activity was handled
by the Signal Intelligence Service. From 1946 to 1955 the Army Security
Agency was assigned responsibility for crypto logistics. In November 1955,
this responsibility was again returned to the Chief Signal Officer. Army
Regulation 10-128 now places this responsibility with the U. S. Army Signal
Communications Security Agency. The SCSA is a class II activity under
staff supervision of the U. S. Army Communications Service Division of
0Csigo.

I will now describe organization and show you the relationship of the
SCSA with the national organization (Figure 1).
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Figure 1.

Figure 1 shows the basic relationships of COMSEC activities as they
apply to equipment development, introduction and support. The National
Security Agency (NSA) is responsible for development and/or approval of
service developed cryptographic principles. A Signal Procurement Office,
similar in function to the laboratory Procurement Office of USASESA, is
permanently assigned to administer, as Contracting Officer, development
and production contracts for NSA. Military characteristics for COMSEC axe
approved by the Military Communications Electronics Board (MCEB) of the
Joint Chiefs of Staff element J-6.

The R/D Division of 0CSig0 serves as the Army co-ordinator during
equipment development and administers the service tests conducted by Army.
The SCSA provides introduction and technical services to the Army
Communications Service Division (ACSD) and to the Test Boards of the
Continental Army Command (CONARC). The ACSD makes the strategic
evaluation and the CONARC makes the tactical evaluation. The U. S. Army
Security Agency (USASA) determines the security aspects and issues
pertinent security regulations. After Service Test, 0CS5igO R/D presents
the equipment to the Signal Corps Technical Committee for standardization.
Requirements for the equipments are computed by SCSA. Production costs
such as tooling and the cost of supporting cryptographic materials are
funded by the NSA. The SCSA provides funds for the end items of
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equipment and repair parts, ancillary devices and/or test equipments
unique to COMSEC (Figure 2).

US. ARMY SIGNAL COMMUNICATIONS SECURITY AGENCY

OFFICE OF
COMMANDING
OFFICER
| A
ADMINISTRATION & PLANS & POLICY
MANAGEMENT
DIVISION DIVISION
1 1
[ | { ]
ADMIN FISCAL PLANS &
SERVIGES MGT. BRANCH MANAGEMENT| PROGRAM
BRANCH BRANCH BRANCH
{ ]
OPERATIONS
P TECHNIGAL
DIVISION OFFICE DIVISION
i X
f | | |
MATEREL MAINT. Dg&"é‘lNE TZSQA?\JE:AL
BRANCH BRANCH BRANCH
SUPPLY
BRANCH
Figure 2.

At SCSA, under direction of the Commanding Officer, are four divisions.
The functions of Administrative Division are purely administrative. The
functions of Plans and Policy Division are outlined briefly on figure 3.
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'PLANS AND POLICY
| DIVISION

FISCAL MAEAGEMENT PLANS & FLROGRAMS
\__.ERANCH J L__ESM_]
|.BUDGET |. POLICY
2 FUNDING | 2.PLANS
3 REVEEW & ANALYSIS 3.PROGRAM
4. COMMAND MGT. SYSTEM 4FORECAST
5.PROCUREMENT 5.ALLOCATION
©.CLASS IV PROJECTS

Operations Division is the division that provides materiel support and
depot maintenance. Operatiouns Division functions are outlined on figure k.

OPERATIONS
DIVISION
| 1 1

MATERIEL MAINTENANCE SUPPLY

BRANCH BRANCH BRANCH
LOGISTICS SHOP SUPPLY CONTROL
ACCOUNTABILITY ~ FIELD STOCK CONTROL
SYSTEMS INSPECTIONS ACCOUNTABILITY
PUBLICATION CATALOGUE
RESERVES LIAISON
SITES
ANCILLARY Figure k.
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Technical Division in general provides applications engineering
functions which are outlined on the chart (figure 5).

TECHNICAL
DIVISION
| ' =
E&M DOCTRINE TEST 8 EVALUATION
BRANCH BRANCH
|. DOCTRINE 8 GUIDANCE | TESTS
2MC'S 2.EVALUATION
3 TRAINNG 3NEI TEAMS
4TOOL & TEST EQUP 4. SUGGESTIONS
5 INTRODUCTION 5.LIAISON
6.MWO'S
Figure 5.

COMSEC equipment in general is not too different from other
commmications equipment signal field maintenance. The function of our
hardware is to encrypt and decrypt. Different kinds of hardware are
required for different forms of communication. I like to think of the
process as that means by which communications are changed to deny
intelligence to those who do not have the need to know but do have the will
to find out. The present trend in design of COMSEC equipment is to keep
the classification of the hardware as low as possible, preferably
unclassified, while the security of the system is vested in the associated
keying material. The trend is for security devices to become more a part
of the terminal equipment rather than separate black boxes. Ultimately,
the objective is for them to be a part of the communications equipment.
The operation of COMSEC equipment is being simplified in new developments
which is a needed step in the right direction. The long range objective
is to have commnications security that is automatic in operation without
the communicator knowing that the device is in the system. However, this
automation adds to the complexity of the equipment and aggravates the
maintenance problems.

Relative to the subject of this presentation, we do have problems.
I will place them in six descriptive categories:
- 1. Increase in the quantity and complexity of COMSEC equipment.
2. Availability of test equipment.
3. Training of personnel.
3=5




Ly, Information to the field.
5. Standardization of operating and maintenance facilities.
6. Lack of stockage guides and allowances.

To show wvhat I mean by the statement that the phasing of new
equipment has been such that we are maintaining old type equipment along
with new, I have selected some components from the equipment to show to
you toda.y (figure 6).

Figure 6.

This component from an electro-mechanical equipment has been in the
system since World War II. Maintenance consists of replacement of
individual parts. In itself, this type of equipment does not create a
maintenance problem because the maintenance man is familiar with it and
the system is geared to this type of maintenance.

New complex electronic equipments are being introduced. This
introduces a new and foreign problem to our maintenance men. To
illustrate, here is one of the less complex components, called a sliding
contact board (figure T).
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This component switches the circuits of a keyboard operated device. The
board is made up of nickel-silver contacts set in phenolic. The flat
contacts of the board mate with plunger contacts on the keyboard or the
base panel. Organizational maintenance performed at first or second
echelon consists of simple disacsembly, buffing, wiping, and lubricating.
If organization maintenance is neglected, the failure rate of this
component is prohibitive. That's all -- but it is vital. Repair of the
components of the machine, of which this component is a part, is performed
at fourth echelon. By maintaining a maintenance float at fourth and
fifth echelon, our system is able to handle this device rather well but
an automatic way of repairing components would be.helpful (figure 8).




Figure 8.

The component now shown, a motor and pulse generator, has a compact
arrangement of coils surrounding & permanent magnet which is rotated by
the motor at about 2,300 rpm. A print wheel is attached to the front of
the motor shaft. The angular relationship of the position of the energized
coil, coupled with the timing of print pulses to the print actuator,
determines the printed character.

Replacement of motor bearings, coils, and adjustment of the print
wheel is critical (figure 9).




This group of components is representative of those formed into a
teletypevriter security machine used for direct on-the-line application.

Let me single out two of this group of components for further
discussion (figures 10 and 12).




The heart of the unit, the controller assembly, contains many single
pole double throw and single pole single throw switches. To clean, adjust
and time the unit is a falrly complicated job. With gages to adjust, and
an oscilloscope to observe the timing, the job can be done in about 12
hours, but use of the controller timer test set shown on the next slide
(figure 11), permits complete overhaul of the unit in about 4 hours.

Figure 11l.

It is a third echelon operation to analyze the trouble and to replace the
faulty component. Routine adjustment, cleaning, and adjusting can be done
in a matter of minutes at fourth echelon where the test set will be used.




P

This ccmponent, a translator block subassembly, contains 96 germanium
diodes. The diodes are set in the apertures vhich are arranged like a
honeycomb. Considering that the diodes will. have a normal failure rate
of about 3 per cent when first placed in operation, this component could
be a real problem. Finding faulty diodes in this matrix arrangement with
an ohmmeter is almost impossible but can be done in about 1h hours. With
the use of the translator test set (figure 13), the faulty diode can be
located and the assembly can be repaired quite rapidly.

Figure 13.

A specialist trained in soldering the replacement diodes is required at
fourth echelon.
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Figure 1k.

This picture shows the complete equipment from which the two components
were taken. In place of the classified portion of the equipment, I have
placed another of the special test sets designed for the machine. Basically,
the machine is a two way regenerative repeater with & cipher unit between
the stages of regeneration. To determine which component of the machine
is malfunctioning, the repairman observes and compares indicators on
storage units and indicators on the test set. Use of the range adapter
test set also permits the regenerator to be oriented to the signal line.

The component replacement type components shown are from equipments
used in both tactical and strategic applications. In the case of the
teletypewriter device, I have shown some maintenance techniques that are
a step toward automation in maintenance. The maintenance system is now
being geared to component replacement on the more complex equipment
(figure 15).
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Figure 15.

The component on the bottom of the figure is a component replacement
package for a device of more advanced electronic design. At the top is
a printed circuit board containing bistable magnetic cores. The equipment
is one of the most advanced in our system. Our maintenance experience on
the equipmeni is very limited. lyzing and repairing the printed boards
is a problem. Construction of the core package is such that replacement
of an individual component is difficult. Even with the aid of special
tools, extreme care must be taken if a core package is to be removed and
replaced on one of the boards. Our maintenance skill level is not yet
geared to maintain this type of equipment.

The components shown to you in the picture are from an equipment
requiring an oscilloscope having features that we have not found in the
oscilloscopes listed in the Signal Test Equipment catalog. However, the
AN/USM-81 is now entering the signal system and is expected to be
available soon. It will suffice for this requirement when available.
However, to properly introduce this type of COMSEC equipment to the field,
we have, of necessity, purchased nonstandard oscilloscopes. This is an
example that supports my statement that availability of tcst equipment is
not current with the needs.

Now here is a real problem. Everyone has personnel training
problems, but in our case it seems to be double trouble. Training of
maintenance personnel for COMSEC meintenance presents problems which are
more complicated than usual because of clearance requirements. Obtaining
a clearance up to TOP SECRET cryptographic may take from 3 to 18 months or
more. I do not mean to say that the clearance requirements are this high
on all equipments. In fact, one of the design criteria for the newer
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devices is to reduce the classification so far as maintenance is

concerned. To illustrate the need Ior reducing clearance criteria, assume
that a clearance is started when a trainee is in basic training. If he is
a draftee, it is a gamble whether he will be cleared in time to complete
school and acquire proficiency in the field before he completes his active
military duty obligation. One solution that is being exploited is to select
individuals in the regular army category for cryptographic maintenance.
Proficiency examinations are being given to permit the repairmen to receive
proficiency pay rates which may help to keep these people on the job in this
critical category. A category has been developed for Warrant Officers in
the field of cryptographic repair which will provide leadership at the
working level and incentive for promotion. Training provided by the Signal
Schools is considered goocd, but must be geared up to the more modern

COMSEC equipment requirements. The school courses could be improved by
teaching more about the actual application oi the equipment. I am thinking
particularly about transmission characteristics such as bias and distortion
as they may affect interoperations of the commnication and the COMSEC
system. This may be difficult at this time because training must still be
provided for the old equipment as well as the new; however, this point
should be considered in future training programs.

Maintenance of component replacement eguipment has called our
attention to a requirement for a split in the level of skill for our
repairmen. At the third echelon where the failures are analyzed and the
components are exchanged, the individual should have superior knowledge of
the theory of the machine, but he does not have to be as good a mechanic
as the man who does the component repairs at fourtih echelon. At the SCSA
we are writing Technical Bulletins to specify the echelons of maintenance
and the tasks to be performed at each echelon. We think that we will be
successful in carrying out maintenance by component replacement as soon as
the older equipments are removed from service. It is anticipated that it
will be difficult to limit the degree of maintenance at the specific
echelon. To overcome this, we hope to control the degree of maintenance
performed at eachh ecuelon by controlling the distribution of components
and spare parts. The components and spare parts will be regulated by
supply authorization. HMaintenance float will be provided so that an
exchange of components can be made between echelons.

When the experienced maintenance man is confronted with a new
equipment, how does he become familiar with it? As I see it, there are
three recognized ways: First, by formal schooling, second, by training
received from a New Equipment Introductory (NEI) team, third, by on the
Jjob training provided by contract employees acting as regional maintenance
representatives. If the man is already assigned and experienced in one of
the older equipments, he has two strikes against him when it comes to being
selected for formal training in new equipment. Per diem and travel funds
are required. His absence throws additional workloads on those remaining.
No alternate is available to relieve the candidate for school. At SCSA
we have plans to provide regional maintenance representatives but this
service is not yet available. New Equipment Introductory teams are
available and are working in the field. In future contracts for equipment, we
plan to include an arrangement whereby manufacturer's representatives will
be available to assist in introducing the eaquipment.
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We do not condone maintenance of COMSEC equipment by persons not
fully qualified. We cannot condone it. There can be no guesswork with our
equipment. Qualified maintenince personnel are: Personnel receiving
formal training at Signal Schools and certified upon completing tie
courses. Persons trained by NEI teams and certified by the SCSA. Persons
trained on-the-job and certified by successfully campleting examination.

The information to the field on COMSEC eguipment has been insufficient
and we know it. To overcome this, we have been publishing New Equipment
Introduction Letters which furnish information about the equipment and
the application of it. Planning Guides are in process and will be
distributed in the near future. The feedback Ifrom the field needs to bhe
improved too.

Informal reports received from the field often indicate that our
equipment is not performing satisfactorily. These informal complaints
are not supported by a return of Unsatisfactory Equipment Reports. In
many cases the UER's that are received are vague or indicate that
components have failed because preventive maintenance has been neglected,
or that the components are from equipments that should have been
overhauled. In some instances the reports show that the equipment has
been used for the wrong function and that a sufficient trial has not been
given. Guidance has been issued to COMSEC users ws to which equipment
should be reported. We are seriously considering limiling UER's to the
equipments during the initial introductory period. I am wondering what
the symposium feels about this subject and what the feelings are about
screening the reports at Signal field maintenance shops prior to
forwarding them to the collecting agency. It appears that a screening
would eleminate delay and could weed out vague reports. Faulty
maintenance practices could be spotted by such a review and the faults
could then be corrected locally.

The supply system for COMSEC equipment is unique. There are two
channels by which parts are obtained. Parts that are manufactured under
control of NSA are provided by the SCSA. Parts that are obtained through
normal Signal Supply channels are considered common and are not provided
through COMSEC supply channels.

We realize that the lack of adequate supply publications such as
SIG 7 and 8 or the new "P" series manuals has created many problems for
those engaged in maintenance. Although the COMSEC parts requirements in
Signal Supply represent only a very small percentage of the total supply,
a problem is created because proper authorizations for stockage, re-
quisition or issue have not been established. What we are doing now is
to develop interim supply manuals patterned after SIG 7 and 8
publications. This interim step is necessary to allow sufficient time
for the Signal Equipment Support Agency to prepare "P' geries manuals wnich will
serve as authorization for issue for both types of parts. As in the case
of obtaining clearances for maintenance personnel, the preparation of the
supply manuals at USASESA has been delayed considerably because personnel
and laboratory spaces were not adequately cleared.
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I hope you now have some insight into the activities of the United
States Army Signal Commmunications Security Agency. I have described and
given examples of some of our problems and our approach to their solution.
To provide better maintenance support, the support structure in COMSEC
mist be revised. One approach might be to establish a COMSEC maintenance
mission within certain of the Signal f{ield maintenance shops.

Taking the long view, the difficulties we are experiencing are merely
those of transition. The challenge of maintaining commmunications security
today is infinitely more complex than ever before. We need your help in
meeting this challenge.

On behalf of the Commanding Officer of SCSA, I invite all Army
personnel. to come to us with COMSEC requirements and COMSEC problems. IT
the opportunity to join our effort presents itself, I can guarantee that
you will find it interesting. We will do our best to assist you with your
problems.
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DILCUSHION

MR. HOWARD AYERS - CHIEF COMMUNICATION SECURITY ENGINEER, NATIONAL SECURITY
AGENCY: I am going to take just a few minutes to engage in a discussion
by example. My purpose is to spotlight one particular area, the need
for a change in maintenance training emphasis because of the increasing
complexity of the communications security equipment that is reaching the
field and is under development. For our purposes, we have divided the
maintenance training levels into four categorlies: mechanical, electro-
mechanical, the basic electronic, and the complex electronic. The
mechanical requires training and experience in the operation, repair,
and adjustment of mechanical equipment of the complexity of teletype-
writer printers. The electromechanical category requires training and
trouble-shooting experience on teletypewriter syslems including
associated mixing and keying equipments. The basic electronic training
requires training and experience in servicing electronic powver supplies,
amplifiers, multivibrators, and oscillators. The complex electronic
requires training in advanced electronic theory, and experience in
trouble shooting electronic equipment employing complex time relation-
ships, and pulse techniques requiring a knowledge of pulse techniques
equivalent to that required to service radar and time division multiplex
equipment. Now, to give you an indication as to the trend in mainte-
nance requirements, I have summarized here from a National Security
Publication TAG 4, Communications Security Equipment Status Report, dated
October 58, the number of equipments in service that require these four
categories of maintenance, the number of equipments under development,
and a total of the two. We now have two mechanical equipments in service
and four under development. We now have 13 electromechanical equipments
in service and 4 under development. We now have 3 basic electronic
eguipments in service and 3 under development. We now have 7 complex
communications security equipments in service and 20 under development.
This 1s the problem. In going from mechanical and electromechanical to
basic electronic and complex electronic 1s somewhat like changing from
streetcars to buses. All motormen in streetcars do not have the aptitude
to become bus drivers. In any event, even if they have the aptitude,
they must be retrained; so in the area of communications securlty
equipment we have about the same problem. I have summarized here the
treining that is conducted by the Army, Navy, and the Air Force in this
particular area. The Army MOS is 342; the Navy number is 8450; and the
Air Force AFSC is 363X0. Now, in the first place, to do electro-
mechanical maintenance work requires an aptitude, so tests are given to
determine whether or not the individual has this aptitude. If he dces,
then he is given teletypewriter training, basic electricity, and
electronics and then he's trained on communications security equipment.
This may be 6 to 8 equipments. In the Army, this has been taking 38
weeks, in the Navy 28 weeks, and in the Air Force 37 weeks. In the
electronic area, again you have to select the men with the aptitude, and
the MOS here for the Army is 345, the number for the Navy is 8201, and
the AFSC is 306X0. In this area, we have training in basic electricity
and electronics, electronic circuits, and then communications security
equipment. In one case, we usually train on 6 or 8 communications
security equipments. In another case it is usually 1 equipment.
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The total time required for the electronic training is 24 weeks for the
Army, 38 weeks for the Navy, and 27 weeks for the Air Force. I would
like to offer for your consideration a comparison between the time spent
by the Army and the Navy for the electromechanical -- 38 weeks and 28
weeks respectively; and for the electronic -- 24 weeks by the Army and
38 weeks by the Navy. We think the Navy has a stronger maintenance
training effort with 38 weeks than the Army has with 24. Maybe we ought
to borrow some of these and put them down there. The National Security
Agency in performing its functions of research and development, test
evaluation, and production of communications security equipment is in s
unique position to recognize the shadows of coming events. We want to
point out particularly the tremendous increase in complex electronic
equipments that are going to be available for operational use either at
the present or in the near future. This is going to require special
attention in the training area, and you are the people in the services
who must meet this responsibility. The National Security Agency conducts
training of a very minor nature, a very limited nature, a one-time-one-
shop job. We train the maintenance pecple so that they can maintain the
equipment during service test, and we train the .instructors from the
parent user organization so he can gn back and establish his own training
course in the parent organization for repetitive training of maintenance
people. So the responsibility for getting ready and conducting the
training to maintain these complex electronic equipments rests with the
user organization. It's a challenge and it's yours. Thank you.

LT COL H. MARGOLIES - U. S. ARMY MAINTENANCE BOARD: Can you outline the
plans for suppeort of communications security equipment?

MR. SINK: Colonel, there has been a study made. There have been several
attempts to reach a ccnclusion as to exactly what the support structure
will be. I am going to call on Colonel Storey and ask him to give you
the latest, because I have been vacationing in Fort Shafter for the last
25 days.

LT COL JAMES STOREY, U. S. ARMY SIGNAL COMMUNICATIONS SECURITY AGENCY: To
answer that guestion, a plan is now under study for the actual mainte-
nance concept for equipment within the Army. It is well realized that
the quality and number of equipments that will be sent to the field
army are going to be so vast it 1s going to take a new structure, one
that 1s unlike anything we have at this time. I will then endeavor to
get you different information on this question and give it to you at a
later time. Thank you.

MR. BERNARD PEAR - SIGNAL CORPS LOGISTICS EVALUATION GROUP: I am frou the
Signal Corps Logistics Evaluation Group. If you haven't heard of the
group before, you'll hear about it before the end of the conference.
Now, Mr. Sink, in the beginring of your talk, I became quite perturbed.
You see, there is nothing that annoys anyone that has had experience
with supply, maintenance, and allied problems as the introduction of a
unique system. You see, I handled personally one of the first unique
systems. That was radar at the beginning of World War II and it was
only a question of time before I had to get out froum under, because 1
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found that I was simply marching along the sidelines while everybody else
was marching up the main highway. And that's what happens to every unique
system. Now you allayed my fears to a considerable extent, toward the
end of your talk, when you talked about your coordination with the
Equipment Support Agency. That is, of course, the thing to do. You've
got to integrate the support of your equipment along with the support

of all other Signal Corps equipments because certainly under conditions
such as in any future warfare, it will be hard enough to support any one
maintenance organization and if we enter it with a log of maintenance
organizations, with each one handling a unique system, we won't get off
the ground at all. Now, there is one question I would like to ask you
and I know 1t will make me even less popular than I am right now. You
showed us the trend of equipment design and, of course, you showed that
you are golng to increase the very type of equipment which creates the
problem of the maintenance technician. Everybody agrees that our big
problem is that we can't train enough technicians and maintenance
people, and we will probably be able to train fewer in the future. Yet
you come along and say you are developing 20 super complex equipments
which will require many more maintenance technicians. Now, the question
I would like to ask: What effort, if any, has been exerted to avoid the
development of supercomplex equipment?

SINK: Thank you for your very well-put question. As I pointed out 1in
the presentation, Signal has inherited several systems all. of which were
unique. It is our aim to teke everything we can away from the unique
system and make it part of the Signal Corps. The trend is going that
way. I think that it will go more that way in the future. The effort
that we are making to become something other than unique is great. It's
too late; I will admit that. We hope, in the future, our design aims
will take us out of the black box stage and put us so that we are only
another component in the communications system. There are developments
in that area today but, as I say, they are not with us. We have to live
through the transition period.
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ORGANIZATIONAL AND FIELD MAINTENANCE IN THE ARMY NATIONAL GUARD
Maj, Elmer L, McGuire
National Guard Bureau

l., Introduction

I will present to you a brief history of the National Guard, the general
organization of the National Guard Bureau, the organization for maintenance
of all equipment in the Army National Guard, and finally, a maintenance

problem,

2. History of the National Guard

This presentation will portray briefly the historical position of the
National Guard and the successive steps that resulted in its emergence today
as a full-scale partner of the Army and Air Force,

The National Guard is organized under the "militia clause" of the
constitution, which reads in part:

"The congress shall have power to #t¢ provide organizing, arming,
and disciplining, the Militia and for governing such Part of Them as may be
employed in the service of the United States, reserving to the States
respectively, the appointment of the Officers, and the authority of training
the Militia according to the discipline prescribed by Congress ist,"

EVOLUTION OF MILITIA SYSTEM

Our militia system, though uniquely American in concept, actually stems
from earliest Anglo-~Saxon days and has evolved through Colonial times up to
present based on our military experience in the Colonial wars and in the
Wars of the Republie,

The stockades that protected the early Colonial settlements were
garrisoned by the local Militia Company camposed of all able-bodied males in
~ges 16 to 60 years,

As mobile forces were needed for expeditions to harass the Indian and
attack him in his strongholds; each local Militia Company was called upon to
furnish its proportionate share of young and unencumbered men who would re-
main in the field for extended periods of time and who were formed into
Ranger-type companies called "Trained Bands." These quotas were generally
filled by volunteers, but any shortages were supplied from men who were
drafted or impressed. This selective draft was not the invention of the
Colonists == they were simply using the same device employed by the Saxon
King Alfred to provide men for his expeditions against Danish raiders of

his dWo

These Ranger Companies were grouped into battalions for expeditions
against the French and Spanish, just as later was the case with Washington's
Continentals of Revolutionary fame,

The distinction of being the oldest National Guard units in the United
States with unbroken lineages is shared by the 10lst Engineer Battalion and
the 182d Infantry Regiment, Massachusetts National Guard, The units trace
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their history back to October 7, 1636, when the General Court at Boston
ordered that all military men in the area were to be formed into militia
regiments. Two of these regiments, the North Regiment and the East Regiment,
both of which fought in the Revolutionary War, later became the 182d Infantry
and 10lst Engineers.

The basic and advanced individual tralning of these frontiersmen was
rugged, on the job in nature, and self-assessing, Indian fighting quickly
divided them into either the quick or the dead. Though unwilling generally
to submit to rigid discipline, Major Robert Rogers demonstrated with his
Rangers what capable leadership and effective training could do with this
splendid material when enlisted for long service, Lt., Colonel George
Washington's "Virginia Regimert ," which he trained on the western frontier
(presently the 176th Infantry, Virginia National Guard), saved Braddock!'s
veteran red-coated regulars from complete destruction., Note here the magic
formula: "Capable leadership and effective training made possible by long
service,"

The Companies of English yeomen who destroyed the French knights at
Crecy with their longbows were ancestor units of those "Trained Bands."
Likewise, the New England Militia Companies, which stood up to the British
Regulars at Bunker Hill, were worthy descendants, as were Smallwood's Sth
Maryland that saved Washington's Army at the Battle of Brooklyn, Andrew
Jackson's Tennessee riflemen at New Orleans, and Jefferson Davis! Mississippi
Rifles at Buena Vista.

Frederick Funston's Kansas Volunteers in the Philippines; New York's
14th and Brooklyn's 23d, the 118th Palmetto Regiment of South Carolina and
the 60th Brigade of North Carolina that smashed the Hindenberg Line in
World War I; Virginia's 116th Infantry (The Stonewall Bridge), assaulting
Omaha Beach in Normandy; Oklahoma's "Thunderbirds®" and California's LOth d
"Grizzly" Division in Korea., All were successor units to those "Trained
Bands," and they portray dramatically the march of George Washington's
"lell regulated =ilitia®" through the pages of this Nation's history. These
were long service militia units, uniformly organized, armed, and equipped,
capably led and adequately trained, President Washington described in his
nSentiments on a Peace Establishment:"

nThe Militia of this courtry must be considered as the palladium
of our security, and the flrst effectual resort in case of hostility;

"It is essential, therefore, that the same system should pervade
the whole: That the formation and discipline of the militia of
the continent should be absolutely uniform," :

The soundness of his thinking is attested by the rapid development of
the National Guard since 1916 and by the combat divisions and other units
in the National Guard placed in the field in two World Wars and in the .
Korean Emergency.

In the interval between 1792 and 1900, the Militia received little
support, financial or otherwise, from the Federal Government.,
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As late as the War between the States, Federal support of the Militia
was limited to $250,000 annually -- approximately the cost of a single M-i8
medium tank)

The National Defense Act of 1916 established the National Guard of the
several States, the Organized Militia as it was then termed, for the first
time as a component of the Army when in the active military service of the
United States.

Section 60 of the National Defense Act of 1916 required that the
organization of the National Guard be the same as that prescribed for the

Regular Army,.

From this Act flowed that uniformity of organization, adequate -equip-
ment, effective training, and Federal supervision which Washington and his
Generals said were essential to "a well regulated Militia,"

FULL PARTNERSHIP WITH ACTIVE FORCES

The worth of the National Guard contribution to our fighting strength
in World War I is evidenced by the fact that 17 Divisions served overseas,
and that of the eight American Divisions rated Excellent or Superior by the
German Supreme Command, 8ix were Natlonal Guard Divisions,

In World War II, the National Guard mobilized 18 Divisions and other
units with an aggregate strength of 302,000, Of the 280,000 enlisted men,
approximately 82,000 or 29% were appointed to commissioned rank, 0f all
the officers inducted for World War II, nearly 70% were serving in Field
Grade at the close of the war,

The late Robert P. Patterson, then Secretary of war, had this to say
of the National Guard at the end of World War II:

nThe National Guard took to the field 18 Infantry Divisions--
300,000 men, Those State troops doubled the strength of the
Army at once, and their presence in the field gave the cowntry
a sense that it had passed the lowest ebb of its weakness,

"Nine of these Divisions crossed the Atlantic to Europe and
Africa, and nine went to the far reaches of the Pacific,

"The soldiers of the Guard fought in every action in which
the Army participated from Bataan to Okinawa., They made a
brilliant record on every fighting front, They proved once
more the value of the trained citizen-soldier,™

THE NATIONAL GUARD TODAY

The past World War II National Guard was organized under the provisions
of the "Approved War Department Policies of 13 October 1945."

Two missions were assigned:
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THE NATIONAL GUARD OF THE UNITED STATES

To provide units of the Reserve Components for the Army, adequately
organized, trained and equipped, available for mobilization in the event
of national emergeicy or war, in accordance with the deployment schedule,
and capable of participating in combat operations in support of the Army's
war plans, This mission may include the defense of critical areas of the
United States against attack,

THE NATIONAL GUARD OF THE SEVERAL STATES

To provide sufficient organizations in each State, so trained and
equipped as to enable them to function efficiently at existing strength
in protections of life and property and preservation of peace, order, and
public safety, under competent orders of the State authorities,

National Guard units wcre allotted to the States under the troop basis
established by the Department of the Army to meet War Plan requirements,

Recognition of the present established position of the National Guard
in our National defense structure is best appreciated by reading that
language which has been repeatedly enacted into law by the Congress,

The following is quoted from current military legislation:

nThe congress further declares, in accordance with our traditlonal
military policy as expressed in the National Defense Act of 1916,
as amended, that it is essential that the strength and organization
of the National Guard and Air National Guard, as integral parts

of the first line of defense of this National be, at all times
maintained and assured,"

It has consistently and constantly fought for the right to be among
the first to fight, which right also has been repeatedly enacted into law
by the Congress and I quote:

"It is the intent of Congress that whenever Congress shall determine
that units and organizations are needed for the National Security
in excess of those of the regular components of the ground forces
and the air forces, the National Guard of the United States, or
such parts thereof as may be necessary for a balanced force, shall
be ordered into the active millitary service of the United States
and contimued therein so long as such necessity exists,"

In 1956 the National Guard, Army and Air, attained the greatest strength
in its long history (over 1/2 million officers and men), a strength which
exceeded the combined active drilling strength of all other reserves of the
Armed Forces. National Guard strength is limited from year to year to that
number that can be supported by the monies annually appropriated by the
congress,

3. National Guard Bureau (Figure 1)

The keystone in the arch of the National Guard system is the National
Guard Bureau, a Special Staff Agency of the Department of the Army and the
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Department of the Air Force, specifically created by law to meet the special
needs of the National Guard and to foster its development.

It is the duty of the Chief, National Guard Bureau, to advise the Chief
of Staff of the Army and the Chief of Staff of the Air Force with respect
to the Army National Guard and the Air National Guard.,

The National Guard Bureau has evolved from the National Militia Board
established in 1908 and the Militia Division, War Department, created in
1916, renamed the Militia Bureau in 1920, and finally redesignated the
National Guard Bureau in 1933.

The law has provided since 1921 that a General Officer of the National
Guard head the Bureau, and it has further provided since 1950 that LO% of
the officers on duty in the National Guard Bureau, below General Officer
rank, be National Guard Officers,

The National Guard Bureau consists of a Bureau Overhead, an Army
Division, and an Air Force Division., It is unique among staff agencies at
the seat of government in that it is a joint agency. As a Bureau of the
Department of Army and an Agency of the Department of Alr Force, the
National Guard Bureau operates in close relationship with the several
States, United States Continental Army Command, Continental Armies, and
Continental Air Command and its numbered Air Forces on affairs of the
Army and Air National Guard., Its mission is to participate in the
formulation of and the administration of a program for the development
and maintenance of the Army National Guard and the Air National Guard in
the several States with the objective of providing trained and equipped
units capable of immediate expansion to war strength and available for
service in time of war or national emergency.

The majar functions of the Bureau in accomplishing its mission apply
to both the Army and Alr National Guard, Briefly, they are:

Administering and promulgating policies, directives, regulations, and
agreements,

Making recommendations,

Initiating proposals for changes in existing laws, policies, plans,
regulations, and programs,

Preparing and defending estimates of necessary Federal funds and
administering approved budgets.

Preparing and distributing regulations, circulars, and other adminis-
trative instructions,

Extending and withdrawing Federal recognition of officers and Warrant
Officers,

Assisting the several States in preparation of plans affecting the
Organization and location of units,

Extending and withdrawing Federal recognition of units,
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Performing administrative functions pertaining to the procurement,
supply, maintenance, and accountability of Federal Property.

Being the channel of communications between the Army and Air Force
and the several States.

Being the office of record for the Army and Air National Guard not in
Federal service,

The National Guard Bureau, Army and Air Force Divisions, are organized
along parallel lines, each division having five branches with similar
functions, In addition to the Army and Air Force Divisions, there are
organized directly under the Chief, National Guard Bureau, four separate

£ficess

The Legal Advisor, the Information Office, the Administrative Office,
and the Policy and Lliaison Office,

4o Army Division

The Army Division has five branches--Comptroller, Installations,
Logistics, Organization and Training, and Personnel,

5. The Logistics Branch

Actually the lLogistics Branch of the Army Division performs the same
function for the Army National Guard as do the CONUS Army G-L and Technical
Service sections for the Active Army umits,

In the National Guard, the United States Property and Fiscal Officer
of each State is the counterpart, in the chain of supply, of the Installa-
tions Commander in the Active Army. This officer is on active duty for as
long as he holds the position. He is furnished a full-time staff, paid
from Federal funds, with which to accomplish his mission,

The Logistics Branch is a functional organization, composed of three
sections, namely: Supply, Services, and Maintenance. To enable the several
States to accomplish organizational and field maintenance of all technical
service equipment--approximately 1 billion, 454 million dollars worth--there
are now established 72l Battalion Organizational Maintenance Shops, 59
Combined Field Maintenance Shops, 51 Aviation Maintenance Shops, and S Field
Training Equipment Concentraticn Sites,

These shops are manned by Army National Guard Technicians paid from
Federal funds. At the time this presentation was prepared, we had 2,573
Organizational Maintenance Technicians, 3,896 Field Maintenance Technicians,
and 490 Army Aviation Maintenance Technicians,

The Maintemance Section, National Guard Bureau, with 2 officers and
3 civilians (this includes two clerks), is responsible for an over-all
malntenance program, which include some of the following functions:

Development and yearly revision of the Maintenance Technician Criteria,
grade structure, and workload factors,
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Development of Maintenance Shop Criteria for construction.
Continuous review of maintenance tool and equipment requirements,

Performance of administrative functions pertaining to the maintenance
of all Federal property issued to the Army National Guard,

6, Office, The State Maintenance Officer

One of the technicians I previously spoke of 1s a State Maintenance
Officer, one authorized each State. He is a commissioned officer of the
Army National Guard occupying a position on the Staff of the State
Adjutant General and is technically responsible for the establishment and
operation of a State-wide maintenance program (Figure 2).

The State Maintenance Officer is responsible for the efficient operation
of: The Combined Field Maintenance Shop or Shops - A Field Maintenance
Facility, staffed with Army National Guard technicians and equipped with
tools, test, and shop equipment for repair and servicing of all technical
service equipment, except Army aircraft, assigned to the Army National Guard,

The Army Aviation Maintenance Shop or Shops « A facility staffed with
Army National Guard tTechniclans and equipped with tools, test, and shop
equipment for the repair and servicing of Army aircraft assigned to the
Army National Guard. The repair anmd servicing referred to here encompasses
Organizational Maimtenance, 3d Echelon, and some Lth Echelon.

Field Training Equipment Concentration Sites, if applicable--A facility
located at a fleld tralning site for the purpose of receiving, maintaining
(Organizational and Field), storing, and issuing heavy items of equipment,
with related OVM, utilized by the Army National Guard of ore or more States
during annual Active Duty for training Periods.

The State Maintenance Officer is responsible for giving technical
assistance and guidance to the organizational commanders.

7. Combined Field Maintenance Shops (Figure 3)

The organization of our field maintenance shops is simple; it includes:

THE SHOP OFFICE - Serves as the nerve center or headquarters for the entire
Combined Field Maintenance Shop operation.

THE AUTOMOTIVE SECTION - Contains those skills necessary to repair all
equipment of a type such as Ordnance automotive, Engineer tractors and
graders, Signal Corps generators, Transportation Corps boats, Chemical
smoke generators, and Quartermaster bath and laundry units, to mention only
a few,

THE ARMAMENT SECTION - Parallels any Ordnance Armament Section (that is,
Artillery, Small Arms, and Instrument repair).

THE ELECTRONICS SECTION - Is a combination Signal Corps repair shop and an
Ordnance Corps electronics repair shop.
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THE SERVICES SECTION = Contains those skills and equipment necessary in the
XTITed Trades to support the Automotive, Armament, and Electronics Section,

8. The Field Training Equipment Concentration Site is organized the same as
the Combined Field Maintenance Shop with additional support such as store-
keepers.

9. The Army Aviation Shops consist of a shop office and the aireraft amd

engine repalir section, Thls shop is headed up by a maintenance supervisor

and is on the same organizational level as the Combined Field Maintenance -
Shop superintendent.

The repair of avionics equipment is performed by the electronics
section of the Combined Field Malntenance Shop; the density of equipment to .
be supported in each State will not currently Justify a full time avionics
technician or the duplication of test equipment at the aviation shop., We
are conslidering the feasibility of maintenance floats in those Aviation
Maintenance Shops separated by "X" distances from the Combined Field
Maintenance Shops.

10, Maintenance Technicians

The establishment of criteria for maintenance technicians that will
satisfy the requirements for the entire United States and Territories is
very difficult, considering climates, distances to be traveled by contact
teams, facilities, types and densities of equipment, and usage. We are,
however, completing a revision of our current criteria through the use of
equipment equivalents assigned each major item requiring repair, The
definition of an equipment equivalent as extracted from SR 310-30-15 is:

"One item of equipment within the e+ equipment field which is ’
found in the greatest density has been selected as unity.,

Other items of ¢ equipment have been assigned a relative

fraction or multiple of unity based on the relative man-

hours required to repalr the average item received as compared .
to the item assigned unity."

By applying the formula:

Productive Hours Per Man~Month

= Equipment Equivalents
Man-Hours Required Percentage of Equipment Supported Per Month

To Repair One X Equivalents Supported that .
Equipment Equivalent are Repaired Each Month

We determine the number of equipment equivalents that can be supported per

man, With this approach to the manning criteria, we feel that it can be
administered in the Bureau with a minimum of effort, can be easily defended, 0
and can be altered to fit any foreseen changes.

11, Problems

Problems-~-Maintenance Problems? = Yes!l! We have them,
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Actually our problems are no different from those in the Active Army.
It is my firm conviction that our primary problem is nothing more or less
than organizational maintenance, the heart and soul of any workahle
maintenarce system; if it is effective, equipment will be operationally
serviceable and combat ready. If it is deficient, the Army loses part of
its ability to move, shoot, and communicate,

Preventive maintenance is not a modern invention, Commanders have
always been charged with insuring that both manpower and material are
ready and able to accomplish an assigned task, This can be done in only
one way=--by everlasting interest of every member of the chain of command--
in short, by recognizing that maintenance is not the job of the technician,
important as he may be, but the job of the Commander.

Junior officers and NCO's are usually willing, yes, even anxious, to
do a creditable Jjob if they only know what is wanted and how to achieve it,
When faced with the supervision of maintenance, these young commanders too
frequently hide their ignorance by pleading that maintenance is technical,
requiring trained supervisors, Nothing could be further from the truth,
Preventive maintenance is simply hard work--hard work in cleaning and
lubrication, hard work in tightening and simple adjustment, and hard work
in replacement of minor accessories and assemblies,

Involved technical skills are not required of a commander. Sanitary
engineers are not required to supervise and inspect a latrine, nor is a
chef necessary to supervise a mess, But in both cases, as is the case
with all maintenance activities, the immediate commander must know what
is desired and how to inspect for it,

Command at all levels must recognize that maintenance ranks in
importance with training and operations, Training, morale, and sound
operatimal plans are worth nothing if weapons and equipment fail in the
hour of oritical need,

The commander must demand and assure himself that he is getting
effective preventive maintenance through active and aggressive command
supervision during scheduled maintenance periods. Training and operations
mst not be emphasized to the detriment of required maintenance,

Now allow us to quickly, mentally review some of our current
maintenance regulations and directives, Ah! Yes! Through the flourishing
of plenty of paper the commander is led to believe that his equipment is
superior, He cannot perform his assigned mission, when in fact the only
truck that will move ammunition or the only radio that can go on the air
is unsatisfactory, while, only because of properly executed and authenticated
sheaves of paper, his other equipment is superior but won't move, shoot, or
communicate,

It would, therefore, appear that first we, as technical service
representatives, have work to do.

We have to review, discard, and rewrite some of our very old, outdated
regulations and directives, The directives for care of today's equipment

have been governed largely by past experience with outmoded materiel, e.g.,
THE WAGON.
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It is our job to teach the commanders how to inspect. They will become
enthusiastic when they gain confidence.

The U, S. Army Maintenance Board has made tremendous strides forward
in those areas Just mentioned, I wonder, however, what we can do to help
them with this ever-growing problem.

By modernizing our thinking amd with the subsequent realistic revision
of our directives, I feel we have every right then to insist that a fair
share of time be allotted for preventive maintenance, to appear specifically
as such on the training schedule and to be properly supervised., I would not
be hesitant to recommend it be executed by the numbers,

We must recreate an atmosphere which will encourage the utmost in the
performance of maintenance, Above all, the command approach must be
realistic.
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DISCUSSION

R. MANLY - RAMO-WOOLRIDGE: Major McGuire, do you have available o
tabulation of the man-hours required to maintain each equipment? And,
how could I get a copy of it?

MAJOR MCGUIRE: Yes, I do have, in some sort of a form. Whereabouts are you

Iﬁ.

located? If you will see me after, I can give you some information on
that.

JACOBS - SYLVANIC ELECTRIC: I am curious to know the extent of the
equipment equivalents. This seems to be a relatively good measure of
the system's camplexity, and I was wondering how much success you've
had with it. Is there any way in which contractors can evaluate their
own equipment for complexity in concerning themselves with reliability
measures and maintainabiiity measures?

MAJOR MCGUIRE: As I said in the presentation, we are just now revising our

criteria and using this equipment approval approach to the overall
development of the criteria. There was in the regulation, or in the
special regulation which I referred to, a table of equipments covering
some equipment, mostly ordnance. We asked the Signal Corps to glve us
some assist on equipment equivalents. They were working on it at one
time. I have never seen anything, or any change to the regulation which
would glve us scme assist. We brought in some people from the field and
maintenance officers and sat down around a table and finally came up
with an equivalent for each type of equipment based on what weight that
equipment should have. I am sure that it will have to be revised as we
get into this program or into thils approach of developing our technician
criteria. So far as we're concerned it is very very new, and we do not
have the criteria in the field as yet.
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MAINTENANCE OF ELECTRONIC EQUIFPMENT IN COMMERCIAL AIRCRAFT

Morten S. Beyer
Director of Operations and Maintenance Planning
Capital Airlines

Commerciel aviation is entering the electronics age -- although cer-
tainly it is behind the Military Services, with their guided missiles, early
warning devices, and scores of vastly complex weapons depending upon elec-
tronics for their control and operation.

The jet aircraft which are being delivered to the airlines today depend
to a high degree on electronic control of their engines and flight systems,
on Radar, and on radio devices for their navigetion. Electronics control
the heating, the highly critical pressurization, the fuel flow and mixture,
the operation of propellers or variations in jet compressor settings. Elec-
tronics are to an increasing degree replacing the manual or hydraulic con-
trols of earlier aircraft due to the need for swift, precise,and complex
operetions.

Airline Msintenance Departments have moved forwerd with the technology
of the electronics age. 014 concepts and procedures required change. Person-
nel acquired new skills. It is the job of airline maintenance to provide
safe, dependable air transportation at a reasonable cost. There can be no
compromise with safety -- for as Andre Priester, late Vice President and
Chief Engineer of Pan American often said: "Aviation is not inherently
dangerous, but like the sea is terribly unforgiving of any carelessness or
neglect."

The maintenance department is the largest single department within the
airlines, in the case of Capital comprising 2,600 of the compeny's 7,500
employees. The Department is headed by an Assistant Vice President, report-
ing to the Vice President of Operations and Maintenance, in whom responsi-
bility for the "production" function of the airline is vested. This organ-
ization is desirable in order that both the pilots who use the planes and the
men wvho maintain them are both within the same major department, assuring
the maximum responsiveness of each to the needs of the other.

The Maeintenance organization is broken down into two major functions:
line Maintenance, responsible for the aircraft in their normal deily opera-
tion, and Bas: Maintenance, responsible for major inspections and overhauls.
Mechanics and spare parts are stationed at every "overnight" terminal on the
airline and at the principal intermediate cities. The Washington base
maintenance organization consists of three major departments: Electronics,
Engine, and Aircraft Overhaul. Each of these departments is broken down in
turn into shops -- such as in the case of the Electronics Department, the
Radio, Instrument and Electric Shops, and Radio and Instrument line service.
An independent Inspection Department, reporting directly to the Assistant
Vice President of Maintenance provides quality control surveillance of the
various maintenance activities. Approximately 12% of base maintenance
employees are engaged directly with electronics.




There are two major types of maintenance: corrective and develop-
mental. Corrective maintenance is designed to find and rectify malfunctions
which occur in service, such as changing a faulty relay. Developmental main-
tenance seeks to determine the reason the relay malfunctioned and build in a
permanent "fix."

The maintenance process depends heavily upon manualization and pro-
cedures. When a new electronic device, such as the Collins Integrated
Flight System, is installed on our aircraft, the manufacturers' maintenance
and overhaul manual is incorporated into our procedures. As experience is
gailned with the system, changes are made by our personnel. We have generally
found menufacturer's procedures to be unduly complex and time-consuming and
have, therefore, developed short-cuts which enaeble us to get the job done
quicker and better.

Maintenance of the alrcraft and its systems in the field 1s accomplished
in accordance with the Company's maintenance mamials, again setting forth
trouble shooting procedures, specifying tolerance in performance, and pre-
seribing action to be taken in event of malfunction. More and more, aircraft
are going to the "Black box" concept, where the field mechanic simply changes
the unit and sends it back to the main base for overhaul. Naturally, there
are still edjustments in setting made in the field, checks of wiring, and so
forth, but the trend is toward quick change of entire units. This has the
definite advantage of reducing the time spent in line malntenance and,
therefore, minimizing flight deleys.

The Job Card is the basic unit of management control of maintenance. A
Jjob card is issued to each mechanic every time he performs a maintenance
operation -- changing a fuel control unit, or overhauling it. These cards
indicate the work done, the time required to perform it, and are signed off
by the mechanic and inspector indicating the airworthiness of the completed
Job. From these cards, the entire structure of management control is tuilt.
The Jjob cards are processed to determine manhours worked in each shop and
work center, labor costs of work performed, comparisons with standards,
production counts, budget compliance, and average manhours required to per-
form the various operations. The cards are used by productlion control for
assignment of personnel and for maintenance of records of work accomplished
snd are compiled to ascertain progress on major jobs, such as aircraft
overhauls.

Capital Airlines operates a fleet of 100 aircraft: 58 jet-props and
42 piston aircraft, flying a quarter of a million hours a year. We spend
four million manhours of labor mainteining this fleet, and advance produc-
tion planning is obviously essential. A one-year master plan of all major
maintenance operations is developed, and this is refined down through the
individual shops and work centers in terms of the specific number of
governors, master controls, Radar's, VORs, etc., which will be required each
week to support the master maintenance plan. These requirements are in turn
translated into purchase orders for anticipated repair materials, and into
manpower quotas. As more experience is gained with aircraft, maintenance
requirements change. As engine life on the Viscount was extended from 1,000
hours to 1,900 hours, engine shop requirements were cut almost in half, while
on the other hand, the aging of the aircraft brought on additional metal and
electrical work.
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Production controls are established to insure that, in each week,
the specific shops actually turn out the units which are required to meet
schedules. Priorities are set and production qQuotas varied to meet un-
forseen needs. A Kardex rack is established for each work center, and pro-
duction control insures that each man has a full quota of work assigned to
him,

Each unit overhaul and maintenance Jjob has a manhour and material
standard. Largely based on experience, these standards are set on the normsl
material and manhour requirement. Production of each shop is then measured
weekly against stendard. Manpower standards are expressed in terms of
"earned hours", and the hours that a shop earns each week based on its pro-
duction are compared with the actual manpower expenditure. A similar com-
parison i1s made for material useage. Deviations in production below standard
are followed up by top supervision to determine corrective measures required.

In addition to these techniques, management employs the tools of work
simplification and work measurement. Skilled maintenance men observe the
operations of mechenics in performing repetitive jobs and devise methods of
cutting out unnecessary steps and operations. Over a period of time, im-
provements of from 25% to 50% can be expected in routine operations.

Quality control in aircraft meintenence is vital. An independent
inspection department is provided to oversee the line maintenance and air-
craft overhaul function, including the electronic features of this work. Im
line maintenance, wide use is made of "electronic test jeeps", which can Dbe
plugged into the aircraft's systems and provide a functional check of radio,
instruments, emergency circults, and other components while the aircraft is
in the hangar. In the overhaul shops, quality control is vested in the in-
dividual mechanic, utilizing manualized overhaul procedures and bench checks
to determine airworthiness.

A besic feature of quality control is the analysis of failures to deter-
mine week spots and develop fixes. The Electronics Section of the company's
Engineering Department works closely with Maintenance and the manufacturers.
Units which continue to give unsstisfactory service are discarded and those
of better manufacture substituted. Due to the high utilization of commercial
aircraft (averaging over 3,000 hours per year) weaknesses of units are
quickly spparent, and improvements can be proved out in a short time. Em-
phasis 18 placed on rapid accomplishment of required fixes, and it is not un-
common that an entire fleet will be "cempaigned" in a matter of days to cor-
rect an unsatisfactory situation.

A final quality control measure is time control. Each unit on the air-
craft has a time limitation ranging from 1,000 to 10,000 or more hours, after
vhich it must be removed and sent to the overhaul shop. Time limits are ex-
tended based on the performance of the unit in service. If fallure rates are
within control limits, time extensions are granted.

Qualified personnel are essential to quality maintenance and reasonable
costs. In the words of Eddie Rickenbacker, founder of Eastern Airlines,
"Aviation is not so much a business of machines as of men." The swift ad-
vance of electronics has placed a burden on aviation to upgrade the skills of
existing employees and procure qualified new personnel. In this regard, the
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airlines can be grateful to the armed services who today provide the vast
bulk of new skilled employees. Others come from trade schools and other
branches of industry.

Even the most qualified technician requires constant training to keep
up-to-date. The company operates a training department and keeps skilled
instructors on duty in the hangars and on roving assignment to the field
stations. Vhen new units are introduced, the supervisors and mechanics who
will be responsible for them are sent to the manufacturer's facility for
thorough instruction in all phases of thelr operation and maintenance.

Increasing complexity has led to greater specialization. Gone is the
"jack of all trades" mechanic. In the shops, one or two men are assigned to
overhaul each unit and instrument. In line maintenance, the "black box™ con-
cept has tended to ease, rather than increase the skill problem, since only
responsibility for removal, Installation, and necessary adjustment remain
there.

According to an old farmer, 'the finest fertilizer in the world is the
footprints of the boss." The line supervisor, bossing a shop or work center,
is the key man in the management system on whose shoulders rests the burden
of actually implementing the planning, procedures, and cost controls of the
organization. Among the airlines, the vast bulk of supervisors are drawn
directly from the ranks of the mechanies. Tralning programs in supervisory
techniques are of relatively recent origin but are developing rapidly, and
one of management's major tasks has been to provide the line supervisor with
the technical, planning, personnel relations, and other support which is
essential to the performance of his job.

The employees of the airlines -- like almost everyone else these deys --
are represented by orgenized labor. And the supervisors are the first line
of management in dealing with the unions. Firmness, fairness, and strict
adherence to the union contract are essential. A metter of concern to manage-
ment is the growth of the "made work" and hardening of the arteries of ini-
itative represented by abuses of the seniority system. Electronic maintenance
requires the best brains and special talents that are not necessarily found
at the top of a seniority list. With the swift-moving technology of elec-
tronics, management must reach out to find and reward the abilities that
electronics demands.

The forecasting of future material requirements is one of the thorniest
problems faced in aviation. One airline supply man remarked that one year
after delivery of a new plane, half of his inventory was obsolete, and the
other half out of stock. Several specific steps have been taken by Capital
Airlines to minimize this problem:

1. Use of material standards and application of these to the maintenance
manual master plan.

2. Insistance that manufacturers establish parts warehouses, and carry the
inventory of replacement parts themselves for over-the-counter supply
when needed.

3. Establishment of tight specifications for new aircraft and their
components, insuring the use of the most proven and dependable systems --
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thereby reducing the unforecastable unknowns.

4. Requirement that manufacturers provide warranties on their products and
therefore absorb the principal burden of unsatisfactory service.

There has been considerable discussion in our industry, and I imagine
among you too, as to the concept of "expendability" or "throw-away" vs
overhaul. Each item in the airline inventory is classified either as a
"repairable" or "expendeble," and we have generally found that there are
very few items outside of nuts, bolts, gaskets, wires, and washers which
are not "repairable." With the increasing sophistication of electronic
units in particular, it is hard to conceive of a device which cannot be ie-
paired more economically than replaced. By the time the engineering and man-
ufacturing skills have brought a unit to the level of perfection required
for airline use, a great deal has been invested in it, and the unit is gen-
erally too valuable to throw out.

Electronics maintenance has posed a major challenge to management, one
which is to a large degree being met satisfactorily. There is increasing
concern lest electronics become over-complex. We have seen recently where
the highly complex Vanguard missile failed repeatedly, while the less
sophisticated but workable Army Redstone succeeded. It is far better in our
business to have a simple device which works than a much finer one which does
not -- in short, the only thing that counts is the end result.

And this applies to management in general where the test of good msnage-
ment is concrete results expressed in terms of safety, production, cost con-
trol, and profit. The importance of maintenance in the over-all manasgement
job cannot be under-emphasized, for in both the airlines and the armed ser-
vices, poor maintenance can immobilize expensive equipment and endanger lives.

As the airlines go forward into the electronics age, they will more and
more depend upon you of the Signal Corps and the other branches of the Armed
Services who are today doing the ploneering, developing, and de-bugging of
the devices which we will use tomorrow. We know and appreciate that your
pioneering 1s paying off in better defense for the people of America today

aend better air transportation tomorrow.
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DISCUSSION

A. J. FINOCCHI - ITT LABORATORIES: You indicated that you've got about
3000 or 3500 flight hours out of aircraft. Could you estimate what
you've done with the craft the other approximately 5000 hours of its
yearly use?

BEYER: These 3000 to 3500 hours represent time that the aircraft is
actually in the air. We spend at least an equal amount of time petting
ready to get into the air. In other words, taking the airplane, putting
it on the line, loading the people into it, taxiing out to the end of
the runway and that process all through the day, and we spend approxi-
mately 1/u of the alrplane's time either in maintenance or getting ready
to go into maintenance. In other words, we assign that much time to the
maintenance function. We fly approximately 90% of our fleet every day.

DRAKE - U, S, ARMY GENERAL DEPOT, PIRMASENS: I would like to know when
Capital is going to start meeting connections with Ozark in Chicago?

BEYER: I think that's a loaded question. In that regard, our schedules
are based on the average elapsed time that the aircraft is required to
perform. We do have problems, and all the other airlines have probleus,
in meeting connections which are set too tight and under conditions of
air traffic control. Omne of our big problems in one of the areas that
electronics is working on but has not yet solved is this problem of
permitting aircraft to fly in instrument weather with the same facility
that they fly in contact weather, permitting them to come in one after
the other without any delay or holding or stacking overhead. WVe're
working toward this goal and making progress, but I wish it were more
and I hope it comes & lot faster than it has in the past. I hope that
in the future we will always make our connections with Ozark.

QUESTION (UNIDENTIFIED): The bulk of your maintenance is done in the

Washington area. I assume that would be comparable to what we call depot
maintenance or base maintenance in our system. 7To what extent do you
perform maintenance in the other areas? Is it mainly as far as replace-
ment of 1little black boxes, or what? And, secondly, along with that, as
far as the parts that would be needed for any type of repairs or mainte-
nance in these other areas, is it, again, confined mostly to replacement
of components, or how do you work that out with your manufacturers to
provide a part for you--a part off the shelf proposition?

BEYER: Regarding the first part of that question, Washington is our depot
and it is there that we perform the vast bulk of our maintenance. Our
field maintenance is confined solely to parts changing, and we provide
the field stations with what experience indicates to be necessary in
terms of rotable spare units: starters, genmerators, tires, wheels,
brakes, instruments, radio units, and so forth. The mechanic in the
field operates almost entirely as a parts changer, and very often our
procedure, when we have a discrepancy or problem, is, if it is at ell
possible, to fly the airplane to Washington. In event of engine
difficulties, for example, all our four-engine aircraft, we ferry them
on three engines to Washington in preference to changing that engine in
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the field, because we can do a better and quicker job and it minimizes
the amount of stock that must be maintained. The stock in the field is
on our account. We have to buy that from the manufacturer and maintain
it. We have similarly in ocur depot a stock of rotable spare items that
are in the shop process. We have to own those.

SAM KIRSCHNER - U. S. ARMY SIGNAL EQUIPMENT SUPPORT AGENCY: What sort
of preventive maintenance program do you people have on your electronic
equipment?

BEYER: I think you know certainly my feeling that preventive maintenance
in electronic equipment is very different. When an engine begins to give
you trouble, it tends toward fallure with many many signs that this is
going to happen. Most electronic units either work or don't work. Our
preventive maintenance efforts in electronic units are confined almost
entirely to the use of the test jeeps checked out on the system. Of
course, we change them if they don't work. But primarily the effort is
to analyze each and every failure, each and every premature removal to
try and find out what weakness caused the failure and to build in the
fix either by strengthening, beefing up, modifying the unit, or if it
gives consistent trouble getting a new unit that will provide dependable
service.

RAPPAPORT - DCS LOG: You indicated after 24,000 hours of flying time,
your maintenance cost equals the initial procurement cost of your
aircraft. Can you define what you consider to be your maintenance cost
in arriving at that figure?

BEYER: Technically, that's the direct maintenance cost which is labor
and materials invested in the maintenance, overhaul, and changing of
components on that aircraft in accordance with the Civil Aeronautics
Boards accounting system.

LT COL GEORGE BROOKS - SACRAMENTO SIGNAL DEPOT: To what extent does Capital

employ interchangeability of parts from one model plane to the other to
the next?

BEYER: That's a good question. We do it to the maximum degree
practicable in the minds of our engineering department. For example, a
lot of our galley equipment, almost all of our radio equipment, and many
of our instruments are standardized between aircraft types, and wherever
1t is pessible to standardize, we definitely do so. Of course, where the
model of the aircraft changes many of the dimensions change. It's not
possible to get all of the standardization. For example, wheels and
tires. Every airplane takes a different size, although we'd save a great
deal of money if we had all of them use the same size. But, in the
electronic area, especially, it has been possible to do a good deal of
standardization when we make modifications. We modify our Viscounts to
put in much the same material that we have in the constellations and
DC-Lks, and subsequently we have gone the other way and made changes in
the b4s and constellations to utilize some of the similar equipments used
in the Viscount. It saves a great deal in money, time, trouble, mainte-
nance familiarity, and so forth.

5-8




I"]R .

W. KRAMER -~ U. S. ARMY SIGNAL SUPPLY AGENCY:. Would you explain -- in
repairing the black boxes, which are returned for repair, do you maintain
an lnventory of parts to perform this maintenance? Do you have an
arrangement with the equipment supplier to maintain an inventory for you,
or do you have some method of contract overhaul? This is with the
electronic-type boxes.

BEYER: We generally maintain a sufficient supply of spare parts within
our shops to overhaul the normal flow of units, whether black boxes or
otherwise. For the major items, low-use items, unusual items, peak
requirements, and so forth, we would look to the manufacturer. In the
case of the Viscount, Vickers warehouse stocks not only the aircraft
parts, but also the parts for most of the components that are on the
aircraft. We do not, nor do I think the majority of commercial airlines,
utilize contract services. We do as much of it ourselves as we can.

This is because we are primarily in the business of flying airplanes and
maintaining them as part of that process, and certainly would not
necessarily be comparable with the military activity. There are cases
however, when we have an aircraft which is of an unusual type -- we only
have a couple of them. We've considered, for example, for the Chbs, and
DC6Bs contracting the maintenance out rather than maintaining the spare
parts stock and going through all the maintenance training and proficiency
and tooling that would be required to build up, to maintain the ailrcraft.
We judge the question of whether to contract or not to contract basically
on the needs of our service and capabilities.




SIGNAL MAINTENANCE IN SUAREUR

CWO-W4 Roy L. Albright
U. S. Army Commnications Zone, Europe

1. Signal Maintenance in USAREUR, General.

a&. Although the title of this presentation is "Signal Maintensance
in USAREUR" and the term USAREUR literally means United States Army, Europe,
we shall necessarily include in this discussion Signal masintenance in the
European Theatre insofer as the support elements are concerned.

b. Basically, our greatest area of involvement is Seventh Army in
Germany, units directly under control of Hq USAREUR, Cor Z support units in
France, and the US Army Forces in Italy known as SETAF.

c. Seventh Army in Germany is organized for maintenance along con-
ventional lines, utilizing semi-fixed flield maintenance shops supported by an
Army depot. The Army depot does both "repair and return," and repair for
return to Army depot stock.

d. The area commands in Germany are under direct control of
USAREUR. These area commands have no tactical function; they are housekeep-
ing type support units, and their fixed fleld maintenance shops have no Army
support mission.

e. Com Z, a support organization, operates fixed field maintenance
shops which support Com Z units located in France.

f. Superimposed upon the geographical areas occupled by Seventh
Army, area commands and Com Z, we find the bth Signal Group which operates
the long-lines Signal communications systems and provide thelr own organi-
zational and field maintenance.

g. SETAF is more or less autonomous with respect to organizational
and field meintenance, including retrofit of their aircraft at the present
time.

h. Technical assistance to Seventh Army, area commands, Com Z and
SETAF is provided by our station liaison office in Orleans, with branch
offices in Germsny.

i. Com Z, with headquarters in Orleans, France, and Supply Control
Center at suburban Maison Fort, is charged with loglistical responsibility
for this rather far-flung area. In order to provide necessary support, Com
7 operates three depots: two in France (Saumur and Verdun) and one in
Germany (Pirmasens). At the present time, Col. Joseph Bent at USAREUR Head-
quarters in Heidelberg is the USAREUR Signal Officer's chief of support acti-
vities. Col. Arthur L. Baker is Com Z Signal Officer. Col. Charles H.
Phipps 1s Signal Supply Officer with combined responsibility for supply and
maintenance. Maj. Richard S. Bush is Maintenance Officer on the staff of
the Signal Supply Officer. Col. Joseph Ahern is Chief, Signal Supply Control

Agency.
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J. In addition to the maintenance organization above, Com Z has the
added responsibility of providing maintenance support for EUCOM, SHAPE, and
to a limited degree, NATO. An additional workload not common to CONUS de-
pots is direct responsibility for surveillance and repair of Signal equip-
ment in Ordnance Depot stock and in Ordnance vehicles undergoing overhaul.

2. Meintenance Problems Peculiar to the Field Army.

a. Factors which adversely affect Signal maintenance in the field
army in Europe might be summarized as:

(1) Extremely wide dispersion of units over the area. This
impedes supervision, technical assistance, and delivery and return of equip-
ment, particularly during the long winters common to the area. The high
usage rate on maneuvers and field training greatly increases the generation
rate of unserviceable equipment.

(2) Another adverse factor has been the frequent re-organiza-
tions effected within the last few years. These reorganizations, plus the
high usage rate, parts shortages, bad weather, short term enlistments, and
other factors, have caused an average of 2-1/2 million dollars worth of un-
serviceable stock to be returned to Com Z depots each quarter of the year.

b. Technical ability is a factor. Recently, Signal equipment has
been rapidly increasing in complexity. This, plus the wide variety of equip-
ment entering field shops, requires a high degree of technical knowledge by
warrant officers and senior NCO's in charge of the shops. Many of these
people have not been given advanced technical training such as 1s available
from RCA, Philco, CREI, and similar institutions. Consideration should be
given to providing this type training prior to their overseas assignment.

3. Composite Direct Support Maintenance.

a. Tnhe next portion of our discussion deals with Signal maintenance
under the "Composite Direct Support Unit" concept.

b. In preparation of this paper, we encountered the terms ROTAD,
ROCID and ROCAD. These abbreviations were found to have the following de-
finitions:

ROTAD - Reorganization of the Airborne Division
ROCAD - Reorganization of the Current Armored Division
ROCID -~ Reorganization of the Current Infantry Division

c. The foregoing three types of reorganized fighting units have
been involved in the presumption that organization must fit the type of war-
fare to be encountered.Thus the pentomic division, as we know it today, must
be a highly mobile, fast moving striking force capable of operation over
extremely broad areas. This latter factor has tremendously increased com-
munications requirements and communications equipment problems.

d. In order to support properly this fest-moving type of warfare
one of the prime problems is & Signal Corps responsibility: that is,
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development of dependable, light-weight communications equipment which
requires little or no maintenance in the forward areas. Such equipment is
now under development. Unfortunately, the newest types of items now reach-
ing the theatre require more, rather than less, maintenasnce in both forward
and rear areas.

e. In planning the streamlined striking force, it was recognized
that there are two distinct groups of individuals within the division, those
who fight and those who support the fighting.

f. The ROCID unit we will discuss was organized with two basic
tenets in mind:

(1) That the communications equipment to be used under this
type organization will be ruggedized with maintenance primarily by replac-
ing plug-in units.

(2) The supporting personnel will be grouped into a single
organization.

g. Within USAREUR, the 24th Infantry Division was given the mission
to conduct a test of "Composite Direct Support Concept" using orgenic person-
nel and equipment. This division has its headquarters, three battle groups,
and all service troops organized under the ROCID concept. The remaining two
battle groups were organized under ROTAD, thus giving the division an air-
borne capacility. This capability has been recently assigned to enother
division. ’

h. The mission and basic thought behind the propcsed operational
plan was directed to the following areas:

(1) Relieve tactical commenders of all possible logistical
responsibilities.

(2) Centralize control of supply and maintenance and thus pro-
vide steff and commanders one agency with which to deal.

(3) Maximum use of available transportation.

(4) Efficient use of supply and maintenance personnel and equip-
ment,

i. Significant changes have been effected within the organizationsal
structure of the ROCID division in order to facilitate the operation of the
Consolidated Direct Support Unit. The second echelon maintenance responsi-
bilities for Ordnance, Signal, and Engineer equipment in the battle groups,
the composite artillery battalion, and engineer battalion have been trans-
ferred to the company commander of the forward support <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>