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CONARC BRIEFING ON TASK MOBILITY

As was pointed out in Cal. 'Achaelsonis introductory remarks,

Task MOBILITY has bsen in the HumRRO work piogram as & Conaxc

requirement. This implies reservations, harve at Conarc, about
the proficisncy of organizational meintznancs personnel, You
will see that these reservations are well fcunded.

Since there may be people here who hawve not served in Armor
organizations, at lsast for a mmmber of years, it may be well to
recall to mind wvho “organizational® maintenance personnel are,

and wiiat they do.

"Organizational® seans Company and Battalion maintsnance

ssctions made up of “rack Vehicle Mecharics (TWMs), MOS $32.2 and

632.,6, ard maintenance sergeants, MOS §32,5 or higher. Theye sec-

tions ar: arganic to tactical organdzations, and maintain all tac-

[T S

tical vehicles, The Battalion section nas sams equipment that the

Company section does not have, notably a welder, a wrecker, and same

, o special purpose equipment for which they have storage and transpor- !
§ tation facilities lacking in the Campany. Tae Battalion also stocks ]
§ ' some spare parts, Skill-wise, however, there is no difference between !
; ‘ the personnel of ths two maintenance sections. There 1s no provision f)
\\( for sorting out men according te sidll, sxperience, or traiaing, ard ’
E\ asgigning the superior ones to either section. In practice, the i
3

Company TVMs may work in the Battalion section or vice wverssa,

according to lccal SOP and problems which mey arise.

The work of organizational TVMs consists of the following

e

types of tasks, as set forth in Technical Marmusls and TM Maintenance
Mlocation Charts: servicing, repsiring, replacing, removing and '

5<
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installin;, testing, trouble shooting, adjusting and inspscting.
We tested in the last L of these areas and I will explain why.
(SLIDE 1)
Servicing, gensrally speaking, refers to 1st echelon or crew
P functions such as lutedication and cleaning. The scheduled Quarterly-
service, or Qucheck performed mainly by the Battalion msintenance
x soction consists mostly of small repairs plus certain required tests
such a8 the dye test performed by (rdnance on oil cooler fans. |
“Repairing," in orgarizational maintenance, does not mean what |
it sounds like, It refers either to a very aimple action, such as A
teping hateh padding, or it means replacing something, such as a
defactdve track block or gensrator. The wehicls is repeired by
replacing defective components or agsembliss; the assembly itself

is sent elsewhere for repair ar disposal, Organizational mechanics g

are not authorized to repair any assembly that must be taken apart;
they may anly remove and replace.

"Replacing, ¥ and 'removing and installing” are self-evident.
Censrally speaking, these four categories of tasks account for most ‘ u
of the man-hours or make up tha routine work of the maintenance
section. The podut T wish to make is not simply that routine tasks
are routdrs, but that they all follow from somebody's deoision that

they must be done.s While servicing is done on a calendar or mileage
scheduls, the remaining actions occcur on demard., They are dome

when sameone decides they must be done, and this means that testing, )
troubls abooting, adjusting and inspecting are nscessary pre-con-
ditions for the efficient and economic conduct of the mare routine tasks.

Not only are these four categories of tasks basic to the more
2 b<
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SLIDE 1

THE ORGANIZATIONAL TRACK VEHICLE MECHANIC DCES:

SERVICING

REPAIRING

REPLACING

REMOVING AND INSTALLING
and

TESTING

TROUBLE SHOOTING

ADJUSTING
INSPECTING
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‘ routing work, they also are very important in their own right,
3 Teating enters into evaluation of the vehiclels state of readiness,
. into decisions to turn it in to Ordnance or keep it in service, and
| | 1s also froquently a part of troubls shooting.
; ‘e Troubla shooting is done when the engine or one of its sus-
| systems is disabled by a mulfuncilon whose uature is not apparent,
or wken the vahicle!s usefulness is impajred, as by a failure of
\:‘ L the light evstem. Adjusting is nscessary for efficisncy of the
, power plant, as in carburetor adjustment or ignition timing; for
g | safety as in brake and steering linkage; and may also have a
ﬂ preventive function as in correct gear band adjustment, Inspec-

tion contributes to determiration of work required, evaluuation

N : of work done, to safety, prevuntion of damage, and estimation of

soadinass,

You recogimize the importance of these four types of task.
There are two more reasons why we chose to test proficiency

in these last four areas of work. First, they are complex tasks

of an individual nature to which training should make a major

cartribution. Secondly, praficiency at these tasks is wery highly

T

By 7

related to the costs of maintenance, as I will document in a few
mrmutes,

From these four areas we made up an 8=hour test of 30 individucl
vy performance exercises. Each was taken from a Techidcal Manual or

£ Wy

fram U.S. Army Armor School instructional material. Exercises

\H wore suggested by Armor School instructors and by Ordnance Corps
¥ -' Madintenance Techpicians (OCMTs) employ: d st Fort Knox, The OCMTs
gt ' reviewed all sxerc .9es8 ard approved them prior tv administrastion ]

3 8<
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of the test, After the Fort Knox men were tested, the Armor School
reviewsd the test and concurred in 29 of the exsrcises a&s gliven,
An additional ivem of special squipment was added to the remaining
exarcise on their recommendation.

(SLIDE 2)

This slids shows the mmber of sxercises of the different
types. Note that there is s categoary of “spark plugs.' These
could have been distributed among the other categories, but seemad
to make more senss when kept together. Incidentally, all spark
plug exsrcises were given in ome testing period,

I wish tc emphasize that these exercises ware actually
performed on five common tactical vehicles--tanks, personnsl
carriers, and trucks. We did not question machanics about their
knowledges; rather they wore given maintenance tasks to perform to
the best o their ability. Thase photographs show testing in
progress.

(FHOTOGRAPHS 1-4)

In this first photograph the problem was ignition timing and
magneto synchronization. All tocls and equijmont necessary for
this task were at hand, Sergeant Craig, the tester, has a sheet
listing each step or operation in this task, After giving the
subject his directions all the tester did was mar-k his scoring
sheet as each step was completed. Note that there are two mawmuals
on the table behind Sgt. Craig.

Valve adjustment is the task in the second photograph. Ths
man bent over behind the power plant is the vehiclels driver. He
assisted the subject by carryilug out specific dirsctions, but did

b
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SLIDE 2
EXERCISES INCLUDED IN MECHANIC TEST:
TOTAL TEST

1

Electrical

ADJUSTING
With Special Equipment

Type
TROUELE SHOOTING
Elactrical
Pressures
Specific Cravity

SPARK PIUGS
INSPECTING

TESTING
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nothing unless the mechanic tould him to. Vehicle drivers were
used in this way at all test stations where it was appropriate.

In the 3rd photo the subject is attempting to identify a
starter system malfunction on the Mb9 armored persomnol carrier,
Note the size and complexity of tne testing device, the Low Voltage
Circult Tester.

In the fourth photograp. M/Sgt. Ellis is observing a man
trying to diagnose the ailment of this j-ton truck, The man is
using a pressure gage. He never got closs to the malfunction,
which was a defective carburetor. Again, note the presence of
ariver, The testers, of course, were track wvehicle mechanics
trained to score their particular stations.

You no doubt noticed that men of several different grades
are being tested. I will now describe the subjects.

We wanted to test working mechardcs and motor sergeants, In
addition to MGS, the support ruquivement specified that those
taken fur testing should actually be employed in organizational
raintenance, In several of our sub-groups we actually tested
every man on the post who fit the training-experience requirements,
We tested men both at Fort Knoy. and in the 3rd Armored Division
in Garmany-—-about half the subjects came from each place, 482
mechanics and motor sergeants in all.

We wanted to learn how proficiency changed with experience,
a0 we selected men of less than ome ysar on the Job, another group
of one to five years on the job, and a third group of over five
years maintenance experience. To get a sufficient mumber of motor

sergeants we had to take them as they came, from one~half year to

5 11<
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242 years of maintonance experience with the average at

11 (30.96) years. We alsc wanted to determine the relatiomship

E betueen training and proficlency. Somewhat over half of the TWMs
. were selscted to have had a basic TVM course, scmewhat less than

x l .‘ half had not had this course. 4gain, the motor sergeanis were

,. takken as they came. 61% had taken a TWM course, 39% had not.

| We also wanted to determime the relationship between general

\ | intalligence and pra!‘iciency. We recorded the G,T. scares from
the Form 20 as owr estimate of general intelligence. The following

¢ slide gives the subjects tested.
(SLIIE 3)
Referring to the firet category of the slide, the 50 Fort
Knox subjects were in the last three days aof the TVM course when
tested. The 34 men of the 3rd Armored Division ware Yapprentice
’ mechardcs,* who were learning on the jou., They were of course
. . performing maintenance in their widts, There were no wmsual

characteristics about the other remaining groups. ‘
; : Results ’

The rext slide reports average performance by type of excrcise.
Results are reported separately for the 413 TWMs and the 69 motar

gergeants.

{SLIDE 4) q

S R e R T
TR T R

You can see that performance is low in the areas of trouble
shooting, adjusting tasks remiring special equipment, and
. electrical testing tasks,

e TR T,

I wull now show you one of the cansequences of errars of
' diagnosis in trouble shooting, a partial list of needless

1
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SLIDE 3

MAINTENANCE FPERSONNEL TESTED

Fort Xnox 3rd_Armored Division Total
! O-1 Year Experience
| 50 TW trainsd 33 TW trained 83
' 3L T ﬁ37h_
1-5 Years Experience
43 TV trained 35 TVM trained 78
32 QJT 3% N7 ﬂ

Over 5 Years Experdence

L1 T trained 35 TVM trained 76
36 QJT 39 QT 75
I

Avg, 1l Years Experience
30 Motor Sergeants 39 Motor Sargeant.s 69
232 250 182

13<
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SLIDE b
PeRCENT (F SUCCESS BY TYPE (F EXERCISE

Iype of Exercise 113 TUMs 69 Mtr, Sgtse

TROUBLE SHCOTTHG

AdreFuel 13, 7% 20.3%
Elsctrdcal 13.2 12,5
ADJUSTING
With Special Eguipment 12,7 17.0 j
Other She 66.1 ]
TESTING ’
Electrical 17.9 245 1
. Pressures 4345 Sha7
Specific Gravity U3 49,3 3
SPARK PIUGS 6Ll 67.1 4
:
Average Exclusive of Inspecting 2644 31.4 .

INSPECTING (Scored Separately) 0.8 53.6

e e e € Pt 2 A b ek A A
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recomserdations for replacement of perts.

(SLITE 5)

We recordoed almost 1150 guch errors concerming 109 different

assemblics or parts of the 5 vehicles in the test. Four hundred

eighty-two men made 1150 errors, but the Ylion's share' of these

errors vwere mads by the more experienced men including the motor

: sergsants. Among these more experienced men, those having had a

‘ § | TVM course wers the more frequent offenders, not because the onw-

& Job traired are the better mechanics but because they more often

Fk: : ! | refused to make 2 diagnosis. The figure you see there, $100,484.76,

f‘ | s represents only the new price cost of the parts on this slide. It

doss not include laber or administrative costs. Apparently, thase

; men believe in what is known as “DX" or direct exchange troubls

. shooting, It should be pointed out that whoever makes the diagnosis

is usually the final suthority. Ths TVM is soldan double-checked on

1 .: his diagnosis,

¢ | Earlisr I mentioned thet we wanted to find out if the TWM

¢ o course trained mechanicswere superior to the on-job trained men.

‘ | They are; the difference 1is statistically reliable fer total

‘ ‘ast performance.

’ | (SLIZE &)

f' Having determined that TWY trained mechanics are superior,

‘%; we checked on intelligence as shown by G.T, scores. Those sslected

’ for TVM training are, on the average, of superior mental ability. 'ix
%‘ ; Mental abllity is significantly relited to proficiency test %
‘l i performance (as shown by the ccefficient of correlation of L47). 3
oL Because of this relstionship ws corclude thst the better proficiency
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SLIDE 5

PARTIAL LIST OF ERRORS (F DIAGNGCSIS

Replacement Erromeously
i i Recammended Frequency

spark plug sats 210
generator 1h9
carburetor 15
regulator 10

va: magneto 191
X starter (assembly or componeats) 90

distributor 10
engine 2

2 - - A

: Needless Expenditure $100,48L., 76
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SLIDE 6
SCHOOL vs. N=-JOB TRAINING

Type of
'l‘ra.:l.nixg

Average success,

Average on Inspechion,
29 Exarcises

1 Exercise

N

il

i

|

L Munber of
‘. Mechanics
'} 237
1 176

School 30.0% L2.0%

On~-Job 21.5 39.2
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test scores af the TVM tralmed mechanics are due to their higher

montal abdlity, as well as to their training.

One of the findings that surprised us very much is thst
there iz vary littles galn in proficierncy with increased years
af sxparience on the joh.
(SLIDE 7)
There are 1TVM course trained and on~Job trained men in each
! group, The average amount of uxperience in sach group was aboru
L months for the Zirat group, Just under two years for the second,
. Just undor 10 years for the third, and just under 11 years for
the motor Sergeants.
When this study was plasned there was no camprehensicn on
, | our part of the proficiency lowvels we would find., OQur purposs
- actually was to pin-point skill and knowledge Ceficiencies of
the mochanics so that carrective action could be taken, amd it

was only after we had dans this that we computed the average
results and realized the gravity of the situation., One positive

! note we can sound is that we did succeed in isclating skill

and knowledge deficienciss which promise exceilent guidsiwe for
both on-job and TVM course training revision, These were cammon

deficiencies or errors. Some were made by s many as 90%

of the failing men on some exarcises,.
(SLIDE 8)

Eere is what these persomnel did not know,

Insufficient vehicle knowledge was shown in these ways:
Inabdlity or refusal to attempt an exercise on & particular
vehicle, failure to note a missing fuel filter, reccumendation of
8
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SLIIE 7
EXPERIENCE AND PROFICIENCY

. . Numbor of Yoars Average Success,
0 ; Mechanics Experience 29 Exerolises
(.
N ‘ 117 Igss than 288
R; ‘i 1 year
& L us i-5 years 26,5
é 1‘ 151 Over 5 years 27.5
A Number of
" ‘ Maintenance
ﬁ‘ i Ssargeants
i |
ky; . .
i 69 11 yrs. average 3l

|

Average on Inspoction,
1 Exsrcioe

30.2%

L0.5
L6.8

53.6

19<
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SLIIE 8

ARTAS (F SKILL DEFICIENCIES

Knowledge of Vehicles
Sub-systems

Sub-gystem symptms

Knowladge of Publications
Utilization

location of Information

Wiring Diagram Interpretation ]

Use of Spe-1al Equipmant

S L

Trouble Shooting

Equipment.
Procedures

Double Checking

<0<

OIS VP T YR Yy Yy i




replacemsnt of osrbureters on a fusl injection engine, and
straying off one elsctrical system on to another. Regard’'ng
sub-system symptums, men were very cammonly unable to tell an
air-fusl from an igmition malfunctione--which is why there were
80 many meedless recommandaticns for spark plugs and magnstos.

On publicatiors, an ocutstanding fart was failure to use
them at all. The campressior test, which most men did improperly,
is accurately outlined in the TM. Men also gemerally ignored
the T tabls of contents and index, thus wasting considerabls
soounts of tims,

Wiring circuit diagram interpretation, although a trewendous
stumbling block now may be less of a provlem in the future. The
=20 serdes of the multiple mamsal concept, with their troubtle
ghooting schematic drawings and directiens, apparently will male
x | wiring diagrams unnecessary. At least the new TMs, such as

™ 9-2320-216=-20 (H151 4-ton truck) bave no wiring diagrams

at all, Perhaps in another few years instruction on wiring diagrams
will no longer be needed.

Regarding use of special equipment, a msjcr problem is
sheer failure to use it. Many men do not know how to use
cauplex testing devices. Ome Senior mechanic of 17 years
axperience burned up sone wiring on ons of our 3~ton test 3
vehicles, "Wroubls shooting® it with a screwdriver, Fallure to

use TMs is related to failure to use special equipment, for the

PO S

™ tells when it is necessary although it often does not show
how to use it., (This applies to the older wehicles snd T¥s, )

Wo observed a great many errors in troubls shooting, Men

. 21<
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d4d not know how to seb up oar adjust the Low Voltags Cirouit
Tester; didn’t know how to get good comtacts at chesck points,
attempted to make @ ground contact on a palnted cr greasy surface,
and reversed thalr lsads, to name the more coumeon ones.

Hen do not know their troubls shocting procedurss. Notably,
this includes failwe tc maks oporational checks, such as testing
genaratar ocutput with the engine revved up. Many of the generaiurs
medlessly condemned resulted from this, for nything can bs dotermined
about ths geperator whils the engims is idling., There also were
other arrors that may be sumxed up under the heading of lack af
knowledge of systematic procedures..

Doubls checking of a dlagnoeis in trouble shooting was
extremsly rare. The mechanics could have checkad their diagnosis
of "bad mags* simply by revving up the engine and performing an

E rp “drop check,? if they had knowne-or thought--to do so.

This concludes ths presentation of data. Col. Spires

has sans comments to make and then we will attempt to answer
any questions you wish to ask.

PAAS




