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ABSTRACT

The purpose of this study was to develop a model for
the management of industrial arts equlpment malntenance in

- the comprehensrve schools of.Thailand.,ﬂ

EN

fﬁf' InformatiOn concerning: organizational structure of

rmalntenance proqrams, procedures, finances, and effective-

‘f}‘ ‘ness of equipment- malntenance was con51dered in this th051s.

ST
Among the sources of 'information were: Thallanc Reports ,

WTerminal Report, anc Final.Report; intervieWS'with mainten-
nce d1rectors of several educacronal organlzatlons, 1nter—.
VLews with maintenance directors of . several non- educatlonal
'd;nterprlses-'review of literature, .and- the experlence of

the author who has worked as part of a malntenance team in

the Thai“Comprehensdvc Schools.

From'the information.gathored a model for the manage-
ment of 1ndustr1al arts equlpment maintenance was developed
This model was~then submitted to afpanel of4%xperts wh
rated each part‘of the model and submdtted opinions as-they

.

sa% fit. The model was- then revised in terms of the adv1ce

glven by the panel

ciwen
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. The model is based on four major components of a maini/

tenance system, structure, procedure, finance‘ahd evalua4
_tion. These major components are descrlbed in the nlne
‘sectlons of  the model. These sections are: - (1) Organlza—,
‘tion, (2) Qualificatioh of Personnel, (3) Work Plapniné,
(4) Kind of Work kS)FInspectioh Procedurcs, (6) Inventory,
(7) Budqet (8)‘Assessment, and (9) Suggestion'for Impr0ve-
ment . ' '” S » | g " -
Tl is recommended that the Department~of General and
~Adult Education of Thalland establlsh a Malntenance D1v1510n

under a Director of Malntenanc\Jto admlnlster a malntenance

program for the tyenty comprehens1veﬁ5cuools establlshed

- under the Comprehensive School Projett 3 Further, it 1s

-recommended that new comprehen51ve schools also have . the
services of an organlyed malntenance division avhllable to
'them. It 1s also recommended that the foaslblllty of

establishing maintenance dlvisions for-the other curricular

areas be investigated.

*'COUTTS, H.T., “Thalland Report"b _Edmonton, Faculty. of
Education, Unlver31ty of Alberta, 1969 and 1971.
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.- CHAPTER I

INTRODUCTION AND STATEMENT OF THE PROBLEM

- The attempt'of any country to formulate a rationale to
improve its edUcational system can be reflected 1in the

statement of 1ts goals. fIn:particular, sécondary education

in Thailand as stated by the Mlnlstry of Educatlon in 1960,
aims to attain'the following:objectlves:' (Mlnlstry of

Educatlon 1960, p-1) '%

. 1.‘ To-improve general education appro-
priate for the maturity of the pupils and
the condltlon of society; and to provide

. special programs to meet the abilities and
interests of each individual.

2.< To inculcate in pupils physical and
mental health habits, and concern for the
publlc health program '

3. To develop de51rable c1tlzensh1p
attitudes and abilities in .order to live . -
¥ nd work effectlvely with others.

4, To help pupils vaulre knowledge
\and skills sufficient to earn a 11v1ng,xor
. for necessary foundations either for voca-~-
tlonal training or for hlgher educatlon.
Objectlve number four in, the 1960 Natlonal Scheme for
A . .
Educatlon in Thalland empha51zes the need for preparlng
J’
'1nd1V1duals to ‘earn a 11V1ng after. they finish hlgh school.
In response’to this need secondary schools in Thailand are
obllged to offer vocatlonal tralnlng programs. However,
since there is uncertalnty in- ‘the future of’ the 1nd1v1duals
after high school, it is necessary that in all schools

emphasis should be placed on 1ndustr1al arts and voeatlonalr



education. This has led to new developments in'thé Thai

secondary education system.

The new developments in the Thai Comprehensive School'
" Project were launched in 1966. The Thai Goverhment had come
to an agreement to co-opefate in cohverﬁing twenty selected
academic schools into full-fledged comprehensive schools.
=
The twenty schools assigned to the Comprehensive
School Projeéct were loCated_throughout Thailand. They were
selected by use:df the following criteria: (Department of
Secondary Education 1965, p.4)
a) 'Econbmic'— the octupational demands
of the 'locality ,
b) Space for expansion
c) Feeder school enrolments
d) Population. of the locality
e) Present school enrolments

f) Proximity ‘to vocational schools in
which stud&nts may further their vocational

training : ' - . o
' g) Usefulness as a laboratory school J
"+ <« . in the Supervisory Unit

h) Socio-political, nsideraﬁ}on
The distance between the Comprehensive Schdgl Project
office in Bangkok and the twenty comprehensive schools’

ranges from 60 - 1440 kilometers. The condiﬁioh of all

b

linking hfgh&ays is very good all year round. Table 1.1

shows the distance-in‘kilometers, while figure 1.1 shows
3 ’ T B .
P : . :

the loqation of ‘the schools.



School,

Bangkok---—

~.venient both by mall and long dlstance telephone.

farthest school is not more than three days by mall

i

TABLE 1.1 *

- School and location

. . . g
r——Samsen Wittayalai, Bangkok
L ’ '

1_»——Piboon Wittayalai, Lopburi

,

. [~—Nakorn Sawan, Nakorn Sawan

———Rajaseema Wlttayalal, Korat -
———Kaen Nakorn, Khon Kaen

—---Roi-ed Wittayalai) Roi-ed

---Benjama Rajarangsarit, Cha Cheong Sao

—--Yuparaj Wittayalai, Chieng Mai
, \

~--Udorn ‘Pittayanukoon, Udorn

---Fiyamaha Rajalai, Nakorn Panom
-~-Kanarasadorn Bamroong, Yala

-~ -Camakkee Wittayakoh, Chieng Rai

—~-~Haad Yai, Haad Yai

--—Cholaras Umroong,” Cholburi

" F~=~Saraburi, Saraburi

-~~Boonyawat wittayalai,‘LahEang
N '

/ 5_;BenjamajMaharaj, Ubéh

——-chalerm”Khuan,:Pitsaﬁg;okef

-—-Ayufhya Wittayalai, Azuthza

——~Benjama Rajuthld, Nakornsrlthamarat

provincé and Distance from Bangkok in Kilometers

K.M.

153
264w
255
4'4'4
510
60
756
561

730

1440

875
1300
83
108
647
680

492
87

1188g§

The Communlcatlon bétween these schools is con-

"The'.'
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Chiepg Mai

ampang

akorn Panom

akornsrithamarat

'All weather road
@'n
FIGURE I.I | | )
.. . . - f§
Map of Thailand showing location of the twenty

schools in the Comprehensive School Project. ;
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The Thailand Comprehen51ve School Progect has resulted
in large amounts of money beinsg invested ‘in educatlon. In
terms of‘Amerlcan dollars this amcunted to $26. 6 million
(Coutts, 1969) for the perlod of 1966 1971 The industrial
Arts prooram alone amounted to $8.4’milLion4(Coutt§, l969).
Thls portion was applied'to the constrdction of scﬂxpl shops,
equlpment ~machines and tools necessary for the industrial

arts tralnlng program. As time passes, machlnes, equlpment

and tools depreciate and sometimes go out of order. - This

/7

calls for maintehance to keep them functional as long as- ,

A

‘possible so that the initial 1nvestment will give a maximum

o,

return. o
TEMPORARY MAINTENANCE TEAM

" The education officials responsible for this project:

have realized the importance of equipment maintenance since

the very beginning.' As a result, a temporary team was

' establlshed to ‘solve malntanence problems in the prOJect

schools as well as to help 1nstall new equipment. Founded;
for thlS dual purpose, the'team consists of three Thais
working w1th the a551stance of a Canadian adv1sor. "The -

temporary malntenance team was organlzed as an educatlonaIAA

task force for the Comprehen51ve School PrOJect The

personnel were drawn from the schools and the Superv1sory ?
V4 '
|

ju .



"~ Unit of the Department of General and Adult Education. The
N researcher was a member of the team and has had three years'
vexperlence in performlng the dutles a551gned to the team.
These duties involved 1nstallatlo equipment, checklng

the ‘operation of new_equipment, afgbfepalrlng ex1st1ng |
equipment. | .

| y The'Comprehensive SchoolnPﬁoject was termihated at.

«\\%the end of August l973, resulting 1n the dlsbandlng of the
temporary maintenance team. However, 1t is necessary that
malntenance contlnue for comprehensive as well as for other
'schodls (such as those 'in the UNICEF School PrOJect and the
newly developed schools under the Dlver51f1ed School PrOJect)
With the 1nclu51on of other schools, the organization of i
malntenance is llkely to. be on a broader scale. The aSpects

of malntenance related to the existing comprehenslve schools

is the scoperof this study.

BACKGROUND OF THE PROBLEM q
Accordlng to the- loan agreement between the ‘Thai and

the Canadlan Governments on the establlshment of comprehen—
sive schools: in Thalland Thalland agreed to purchase the

equipment from Canada. The Canadlan Commercxal Corporatlon

(C C C.) represented the: Canadlan Government in the ‘purchase
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vof equipment and tools for the Thai comprehen31ve schools.»;

Slnce 1nceptlon of the- Progect, the follbwlng problems have

arisen: {43- o o o y )

1. Unavailability of the spafe parts.

The companles whlch sold the equlpment and tools to the -

c.c.c. have no local representatlves in Thalland When the

Al

equlpment was 1n need of repalr, spare parts of the same klno

were not available: It became necessary to order ‘spare parts

\
from overseas. This meant several monthsjdelay‘in their o

 arrival for use. in the Thai comprehensive schools.

2. Shortage»of qualified technicians.

As there were no. technicians involved in the Comprehen-

:sive‘School'Project, it was very. difficult to 1nstall the
. new equipment in the shops. The Canadlan adv1sers and some s
1ndustr1al arts superV1sors ofi the Department of General and

‘3%Adult Educatlon.made the. installations. Slnce these peopk

} t. '

a'were cplefly theoret1c1ans and not hlghly skllled as techni-

tlansf some dlfflcultles were experlenced in the task of

@gtallatlon'of equlpment. ,For example,“most of the metal
#lathes were not accurately levelled because precision

instruments were not used. .When the lathes were used, they
N o oL ' . . N
were not capable of precision work and tended to wear faster

than.is-nofmal; ,
h "
3. The problem of electr1ca1 power. supply..

’

In. Thalland the electrlcal power supply is normally :

X

-

~}
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ambient temperature and'humldity in Thailand are markedl

different from conditions in Canada.

-

" 220 volts at 50 hertz sxngle phase whlle in Canada the normal

electrlcal ‘power supply 1is 110 ch@E at 60 hertz Machlnery
shlpped»from Canada was designed for‘Canadién:rather than

Thailand«power requirements. In most cases the electric

?suﬁply in Thalland was net that for whig

the,motors

hadebeen-designedd. The problem was further compli d as

4. vMaehines received withbut required accesSories;'

Some machlnes were supplled w1thout the accessorles
whlch would make thelr use . eff1c1ent Thlrteen mllllng
machlnes and thirteen shapers had ne cooling pumps, cutter
blades or tool holders. When they were 1nstalled they
could not be'used in teachlng students. At this moment, the
Project must provide the aeCessories.

’S., The‘problém'ef translating equipmeht manuals.
Equlpment manuals were all in Engllsh No coMplete
translated copies 1n the ‘Thai language ‘were avallable.. When
the- 1ndustr1al Arts teachers taught, they had to tragslate

the manuals by themselves, sometlmes word by word.

[}

‘6. Lack of - formal tralnlng on 1nstallatlon and

. maintenance of_equlpment.

Teachers had not received.instruction on inétallatidn.
and maintenance of machines. Most of the Thai industrial

arts teachers were traihed on how to use the machines but



very little was done conoerning instruction in stallation

and maintehance.v'This 1eck of‘knowledge on the‘part'of<the
teachers may have led’to the demagihg of some machines.v

7. Compllcated proceis of purcha51nq. SN

Owling to the highly bureaucratlc admlnlstratlon of the
~Department of Generél and Adult Education, the process of
- pu olasiﬂg spare pqrts oruother supplles is Very.ﬁomplicated.
The\Purchésesf‘ave to be approvedlat various levels up to |
the Director General_of theeDepartment of General'and Adult
Educetion. When a purchase is authorized,:the head of |
‘purohasing sectionvissues'a“purEhase order; 'Problems arise
when theqpurchaser does not understand the'preoise needs of .
the malntenance team and orders 1tems not sulted to Q%;
partlcular malntenance jcb. For example&kwhen 250 300 MFD.,
220-280 volts condehsers were requlred ‘for repalrlng motors,
}250 300 MFD., 220 280 volts condensers whlch are used w1th

4

electronics were supplied.'

' STATEMENT-OF THE' PROBLEM y <
The major problem of thls study was that there is no

formal organlzatlon of equlpment ‘maintenance in the Tha1

comprehen51ve schools.
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’ PURPOSE OF STUDY
o _ ' . @

N %

., The purpose of this study was to develop an ‘appropriate
J:
"model for an equipment maintenance system for the compre—
hen51ve schools in Thailand. In line wfih the problems
described in the preceding section, the purpose of the study
may be stated in the form of several sub- purpose§
Sub- purposes. ‘q

‘l. to study maintenance organizational structures
which include the chain of command, personnel and ‘work
planning. , ' o j }

2, to study the, maintenance operation system..farea
of work,.inSpections and inventory.system-for industrial

arts equipment.

3. to study the financ1al budget system.

i

4. to study_evaluation of‘mainte’n‘anc;e-work.“"~
.'5; to use the information gathered in sub-purposes
1,'2, 3, 4 to develop a model for the administration of a
- ‘maintenance system for 1ndustr1al arts laboratories of the

Thai comprehensive schools. : w

'SOURCES OF DATA
, - Some guidelines may be extracted from the 1nformation

which the researcher gathers from Alberta school systems,

L

10
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N
'equlpment can be.organized’and admlnlstered _ Thls need

/’K‘ ]
. : .
specialized organizations and ¢xperiences of returned

. \ .
Canadian Iéternational Deve.opment Agency (CIDA) personnel.

v

In addition, some data relevant to the Thai comprehen-

sive schools will provide further ihformation to ‘-be consi-

‘dered‘iatdeVelopin; a model for the proposed new Thal
n

equipmen maintenance system. The final ou;come of thlS
study will b a proposal for thevmanagement of equipment
maintenance in the Thai- ¢dmprehensive schools.

..

NEED FOR STUDY

As stated in. the 1ntroductlon, the dlsbandlng of- the
temporary malntenance team creates an urzent need for 'study
of a permanent structure whereby maintenance of the ex1st1ng

v /

applies to the current situation,in the Thai comprehensive

schools.

We cannot overlook the 1mportance Qf malntenance in its-

'_own rlght when it applles to school systems in general. The

51gn1f1cance of equlpment malntenance is p01nted out by

G.E. Petes (Petes, 1970, p 3) as a nece551ty in 1ndustry.

/fﬂ/He has this to say: ' ' ' : .

The ,-utiiiza'tion' of . leEd asg'et‘s | i
greatly depends upon’ their gOOd' erking ) \ -

y



order. )Therefore it is necessary to

establish and uphold the balance

between production and maintenance

and to plan development harmoniously.

This is the only way to ensure main-

tenance service at low costs, to keep L
" machines, equipment, buildings and

job sites in a condition suitable for

the best utilization of the fixed

assets. If the right equilibrium ¢’ v
- established considerable reserves may

come to lighgt.

BN

As we must utlllze the schools' equipment to its .

- < -

fullest//9tent1al, it is necessary that the rlght equlll-l
brium be established between the use_Qf this equipment and

its maintenance in good working order. In all schools where
there are shops and equipmeént these must be well organized

-and managed so that a balance is very crucial for the

‘f#success'of the entire program of the school.

. ’ e
: | »'  LIMITATIONS

The following'are limitations of this studyﬁ

1. Th? interview schedules may not be suff1c1ently

"!

j '-comprehens1ve or clear.;

-

2. Some factors may not be ﬂpe same 1in Alberta and

Tbai and. Fox example, the phllogophy of society, economlc

/ N

"factors and-general p“7s1cal condltlons may well lead to

- -
> . l .o
o 7

u”deferent dec151ons belng made.
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DELIMITATIONS

This study was delimited to the management of equipment
. . )

maintenance. The researcher gathered information from public

'schools, technical institutions, The University of Alberta
and industrial organizations, all of these sources being
located in Alberta. ‘The industrial arts equipment data are

delimited to the equipment in the twenty comprehensive

s 'h: b1s in Thailand.

e

DEFINITIONS

Center - the head office of the Comprehensive School
Project, Ministry of Education, in'Banqkok from which the .
b./

present maintenance equipment-program operates,//~

Dgpartment of General and Adult Educatlon - ln the | ‘X
reorganlzed Ministry of Educatlon in Thalland ThlS depart—
'ment is the comblnatlonéof the former Department of Secondary
Schools and Department of Elementar" Schools.. Thrs:reorganf
ization‘was off1c1a1ly announced,at the beglnning of-1973. .

Equipment - machine tools and hand tools which are

used in the Induétrial Arts‘Departments of the SChools.

Inventory cards = cards used to record the history and

~.ma1ntenance of each piece of equlpment

Malntenance - to care for and to keep equlpment in ‘good-

13
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working condltlon so that it can be used as 1ong as p0531ble

Management wzthe control handllng, admlnlstratlon

'guldance and organlzatlon of the center.

wTechn1c1anir .a person who has experience and skl’l in
technology, esp801ally in electrlcal and electronlc,

equlpment chhlnery and power mechanics.

-



'CHAPTER 1II
REVIEW OF THE LITERATURE
In searching thetliterature it beeame.evident that‘;
little reseerCh has been eondncted relétive to‘the‘area
investigated in this study. ‘The,searchvwas made at the
University of_Alberta as well as‘throngh perSonal_viSitS'to
certain universities in'the United States. Ne‘studies s
- were found on the managenent ef industriel arts equipmeht
.maintenanee sYstems in coﬁprehensiveischools.J Existing
. . ' ?
literature is chiefly cqncerned~with the general management
.of.meintenance work in industtfiehd_hnsiness.

£

Importance of Maintenance.. R -

T

‘Maintenance is vitally ihpertant for,any kind ef
industry;v What makes malntenance an 1mportant functlon
is depreciation of the quipment used in the productlon of
'goods and serv1ces.' Cornell (1958- 7) p01nts out the
‘°larm1ng effects of depreC1atlon and the 51gn1f1canceb
vof_ma;ntepance in thls manner.

...Depreciation is rapid, ‘the value of
g the 1nvestment shrinks, breakdowns occur
- production is 1nterrupted and profits
are cut down. It is only common sense to
' prevent undue deprec1at10n and to endeavour
to secure maximum use of the property and
equipment. = Increased mechanization of
industry...to speed up production has
made the malntenance functlon increasingly
. important. .

15
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;proflt maxxmlzatron.

. beneflts and hlgh costs result. On the contrary, good -

16

U

The objectlve of 1ndustry is to maximize profits and te
make the best use of the property and equ1pment It c,

follows that prOper malntenance must be secured to guarantee

Modern 1ndustry 1s making 1ncreaseo Use of. more
efflclent equlpment and better tralned manpower as a
result of advances in knowledge and technolog}.” It also
happens that .the cost of such eou1pment and. manpower is .
steadlly rising. Industry w0uld lose rather than galn 1f
malntenance were poorly secured Newbrough (1967- 37) there-
‘ore,'empha51zes the significance of effective malntenance,
to prolong ‘the utlllty of expen51ve productlon factors.
He says-
...good maintenance of plant and equipment
aims to minimize downtime, while o
providing for the most effective use of
~facilities and. manpower in order to secure
the desired results at the lowest p0551ble-
cost. ‘
Reasonable maintenance is a process of securing the ’ @

hlg?est beneflt cost ratlo.v If-malntenance is poor, man-

power becomes 1dle, productlon 1s low, and hence low

malntenance makes manpower actlve, productlon hlgh and .

hence produces maxlmﬁp beneflts for the cost.

The purposes‘fortmaintaining tools and"equipment

-



condltlbn shouldrlnclude:

... (1) maintenance. respon51b* b (2)"
record keeping, (3) “maintenance - pgﬁgram.
(4) equipment, \and (5) service contractS.;f
4 . .
In thlS case, the malntenance re5ponsb111ty should be : v

a551gned to malntenance and teaching staff and to students.
Record keeplng must be accurate ‘and an up-to—date record"
kept of equipment.‘-A ma;ntenance‘program:should be»developed
for eacn piece.of major eouipment including the schedule

’of iubrication; cleanfng and serQicing; provision for

repair; replacement'and-purchase. Service}contracts. fJ

L

should be used for service of specific items.

- Structure of Maintenance

Since maintenance'is more important in the world
of 1ndustry nowadays, the function which was once ‘performed
by staff .or group activities of an 1ndustry or a company
has been changed to spec1f1c organlzatlonal group tasks.
Blanchard and Lowery (1959 25) say that:
As tasks were added pec1f1c'organi2ational
groups emerged.  And in recent years, most
companies relate ‘the function to unit,
section or departmental level of organlzation.’
The malntenance work whlch 1s a551gned in any one

1evel of the organlzatlon, unlt, section oéﬁdepartment,-

depends on the s;ze and- type of the organlzatlon."In a



small organizationj maintenance work may be placed in the

sectlon level under a department that reports to the dlrector

of englneerlng. Such sectlon tasks w1ll not be compllcated

51nce the level of dec1510n -making will be low.

%%?Qﬁ size and type of an organlzatlon, Newbrough (1967:18)

statesékhat,

The size of the plant determines the number
and position of decision- -making centers

in the organization.

centers -are the intersections of the

%-1nformat10n flow.

The decision- -making

Accordlng to Newbrough 'the-place of maintenance

as a dec131on—mak1ng center in an organlzatlon must be

‘con51dered on the ‘basis of the

J

size of the plant For

- a small plant there dec151on—mak1ng will center around

'three people. the malntenance

foreman and the plant manager,

foreman, the productlon

as shown in flgure 2.1.

. ' Plant Manager

1

I

—

Maintenance Foreman

‘Production Foreman

~The Production7Foreman and Plant Man

Figure 2.1

The maintenance foreman is on the same -level of the

organlzatlon as the productlon foreman. The plant manager

stands in the same relatlon»to both . Each deCL51on -making

center has its own responSLbllp

Concerning

/-
s

18



Designation of a section of a department or unit

to assume maintenance responsibility should not be done in
an arbltrary manner. The selection of a department should
be based on 1ts ablllty to perform the function efficiently.

Blanchard and Lowery (1969: 36) mention that the decision N/
W
W

to select one department over another might be’ due to existing

£ .

~organizational relatlonshlps

...a high degree of compatability does
exist under present conditions, and the
addition of maintainability would likely

be received without permission. In fact, L

it could further the relationship. Unques-

tionably, factors of harmony and cooperation
cshould be considered when placing the

maintainability function in the -company

Istructure. a

It is ev1dent the selection of dec151on-mak1ng
centers_requ1res cautlon. Satlsractlon of employees and
high morale'are’essentiai in administration. If relation-
ships in an-organization areuincompatible, disturbance
may arise.v |

When maintenance work is more complek and the
. . ‘ ,

organi;ation is bigger,'thereiis a requirement for a.
superintEndent.in'charge of maintenance‘foremen. .Similariz
if the production section is also more complex,da superin;
tendentbiS'required to‘control the production foremen.

- (see Figure 2.2)-

19



Plant Manager

1

I

Maintenance
Superintendent

.

Production
‘ Superintendent

~

Figure 2.2

The Production Foreman ,

If discussion is necessary the maintenance . super-

intendent would be likely“to'confer with the production

superintendent mb reach a decision.

If the .problem .is so

complex that they could not resolve it, regardless of’

p0551ble decisions, the matter would undoubtedly be taken

to the higher decxsxon maklng center.

L‘

in_intermediateesiZed plants,

large plants or -

multiplants, the drganization of the mantenance work

becomes more'complex with the necessity of employing a

plant engineer as well as a. manufacturlng manager. . Figure

2.3 shows the mantenance englneer and malntenance

vsuperlntendent under the plant engineer. The productlon

superlntendent reports to the manufacturing manager._

L7V1ce Pre51deht for Manufacturlng

f[ Plant Englneev | -

L

b |

‘Manufacturing Manager

Maintenance
EngineerL

Malntenance
Superintendent

Pro&hetlon=_
Superintendent

Figure 2.3

Manufacturing Manager



If the organlzatlon is very 1arge and thézmalntenance

fdepartment is autonomous, the malntenance manager plays

-4a very 1mportant role in the organlzatlon. (see,Flgure
2.47l{‘. . : d

’JQ‘ I . Vice President ) #*®

R T For Engineering

r R — 1

. I - _ , 1

\Englneerlng : T Plant

Cﬁgef Englneer ' : Engineer

éroduce Design

I 1 E—— ————
'|IEngineering Maintenance -| [Boilerhouse . Maintenance
and Design {Manager Jand Utilities control
g“ ‘ Elqgrew2.4'

§54
'~ The Large Organization

A
In this case the plant englneer is in a very 1mportant

v_pOSitlon.‘ He must be a hlthy skllled person and a

- professional manager (Newbrough, 1967). E _ O

\

oo

“a

1a

Blanchafawand LoWery (1965) agree withgthe'ideav
“thatlif;tﬁe~department'manager has no interest in the subject
of malntenance, he. will probably do nothlng to promote the'
functlon and the result w1ll ‘likely be fallure. Blanchard
vand Lowery (1969 36) have thlS to say ’ |

_ The person must also be competent in ' ;gf

- management matters, and should have :
~knowledge of program-support requirements.



L
Organization of Mainterance - tf\/»

@ !

In order to achleve effectiveness 1n#ma1ntenance manage—'

'ment, a certaln formal organlzatlon is necessary

Literature onﬂthe organization of maintenance direttly
applicahle to the school situatidnvwas not found ;n this
review. ‘As in‘Other kindsvof educational manageﬁént,hwe y
usually turn to the practice of business or 1ndus“y.

(The danger in studying the bu31ness or industry model e

is that the 1nvest1gator may too. enthu51astlcally a&bpt

.

it in educatlon wlthout careful 1nspectlon of 1ts weaknesses.

Therefore, care must be exerc1sed as to the way in whlch

the model is appllcable.)

A model f&om 1ndustr1al management which could be
looked at as an exampleJ&ﬂ the Lewis and Pearson's functional
, organlzatlon. (Lewis and Pearson,'196o; 5-7) The model

is depicted as Figure 2.5.

E R

£

@,
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, ~
Maintenance Manager
T : -
|_Assistant Maintenance Manager (as needed) |
I . -
" Control Manager ' Craft Manager Area Maintenance

~(planning, inspec-|| . ‘Manager.
tion,‘scheduling) '

I

- | |‘

schedulers.
(as needed)

' ,Inspectors, Plannen¢\édraft Foremen| | Area Maintenance

(as neeﬂed)_ Foremen

(as needed) .

Fiéure 2.5

¢ The Functlonal Organization

. '4»'

- This model from Lew1s and Pearson (1960 4 5) is.based_

‘on these pr1nc1p1es.

functions.

3

It snows major components.and their

(1) - There must be a separation between the
.personnelarespon31ble for planning the .
- work and ‘the personnel respon51ble for

‘performlng the work. In- -order to achieve

this desired separation, -a control group
for inspection, planning, and scheduling
'is set up to relieve the area and craft
maintenance supervisors of their job
»plannlng and. scheduling dutles..q

. (2) If plant’ operatlons are such. t&at certaln
, areas can sustain a full-time Workload
- for crews. of craftsmen in the §§rformance
of routine repetltlve maintenafce functlons,
- then area shops should be set,.up. These'
area shops would come under the plant
maintenance organization fopﬂcontrol

purposes. ...

~The: department is under the ch o

and the a551stant ‘manager. Therhf

the department control crafts;f”

3

dutles of these d1v1510ns aredﬁs follows.'

\
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(1) Control - This division is responsible for detection
of deﬁ{siepcies; redeipt of wdrk requesté;,'detéfminétidn
of jo?/ﬁrioritieé} plﬁnning,"eétimating, and issuance‘of.
workﬁbrders;v insuring that job site, tools, and materials
are available prior to work scheduling;.vand the prepaéatiqnv

o

. , L ' . b
and,;ssuance of written work schedules. : N

' (2) Crafts - Have responsibility for doing field

and shop maintenance work accordinq'to schedules.

(3) Area Mainténance - Is responsible for performing

rodtine,lrepetitive maintehanée'fUnctions in'produétion
areas. (Lewis and PéarSon,'i960;7}.

A model for maintenance such as the one described
above may be conceptualizga‘as'paré of the ovétall-industrial
‘organizatibn. fn.this org§ni;?ti;h, maingenan;e and-
pfoduction afe the two main éompdgents} (Newbrougﬁ,‘
1967:19).>‘HOWevér,.th% compléxity 6f‘the-two.5§sic
co@ponenté may iﬁcrease‘when the size of ;hévpiant:increéSes.
In a émail plaﬁt}‘the twb.fﬁnétiqns‘are neétly divided | |
~ and are‘visible.‘.in é medium-sizéd>§iant or lérgeféized

“plant, the maintenance component is less visible and is

v

normally subSumed'under_the plant engineer depart@ent.

t
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In education, instruction in class com -
activlties may be thought dr aS'thevproductien omppnent
because equipment and machinery are used by students
'and/or‘teaehers in their projects. Similarly, the
inspecting, repairing, cleaning, oillng, etc. may be viewed -
as the malntenance component of the vocatlonal educatlon‘
'departmentﬂln the school.v For a school system, the
production componentﬂresidesvin each individual school,
vwhereas‘the maintenance cdmpdnent may be ‘organized 7
within each*individual school or may be set up as a
‘separate un1t for the whole system. In either ease,

\

'CONTROL and CRAFTS are major responSLbllltles of the

~’department while AREA MAINTENANCE becomes the responsibility

of the teaching staff. , S - .

‘_Planning:bf Maintenance
| . Planning is essential fer all*aspectsrof an organization
vhoplng to be efflclent and effectlve}\\yglntenance work

is no exceptlon. Planned maintenance keeps the system in
good order and prevents 1nterruptlon of the operatlng |
process. It reduces the costs of employlng a large number

» of. spec1allsts to handle emergency repalrs.- Planned
malntenance can, reduce the problem of productlon delay
ffrom acc1denta1 operatlons whlch result in a ma]or loss.

“.Bes;des, contlnugus'plannlng makesylt p0551blevtovcutv

a

i



~ operation.

‘costs on service expenses such as steam, air, water -and

"electricity_- ﬁxcessive inventory of spare”parts can be
avoided as well as decreasing'the acCumulation of obsolete
~or little used parts (Lewis and- Pearson, 1960: 1-2).

1Y

In planning a mainteénance schedule, several factdrs

) ".
should be COnsidered These factors 1nclude emergenc1es,

machlnery condltlons, -the need for spec1al parts, the
use of expen51ve repalr tools, and repalr tlme requlred

for 1nd1v1dual jobs.‘ Cornell (1958: 209- lO) suggests

S

the follow1ng gu1de11nes for effectlve schedullng.

1. Emergency jobs must take precedence ove:
. ~other repair jobs. -, i
2. 'Machinery should be overhauled: whén ‘the
.machinery is least needed for productlon
. purposes...
3. . Certain'. repalrs caLl for spec1a1 materlal
"'or parts that have to be ordered; tlme,,-fF v
mast be, allowed for their: dellvery...”. ;
4. The same repair tools and equlpment ray be
" required on two repair jobs? - Since such,
equipment is' frequently costly, ...one .
job must be postponed untll the other
job is completed. .
. 5. It is very difficult to calculate the
o exact time . a repalr job will take.

bl

"It is dlfflcult to - deve10p an exact malntenance"

'schedule. Plannlng may help estlmate the cost and tlme

for‘repair Jobs.r_The establlshment of sen51ble standards '

s

to measure work may, to some extent, predlct the“ :!

deprecxatlon Or downtlme cue to _the. lnterruptlon of an“

-

N
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Planning 1is a'continﬁonsﬁprocess. There should be

both short- range and lgng“range plannlng. Newbrough

RS

(1960: 93,'94) suggests three tlme lines for malntenanceh

0

-planning: long range, short—range'and 1mmed1ate.

Long—range planning is a process of updating the

'objectlves, policies and’ procedures of an organlzatlon.

In 1ndustry and bu51ness,_knowledge of sales and productlon
forecasts 1s necessary as are changes in maintenance |
equipment‘ana faciliry reqnirements, changes in production
equiomentodue to,obsolescence, increased mechanization, |
progress in automation,,h;gherbmachine speeds,*and other

technological improvementsQ

Short-range planning encompasses. a time span of
approximately one year. For industry and business, short-
range planning'is developed ‘in several sections or_divisions

of the'organization. Planning occurs under the direct

‘superv151on of the managers of these sectlons. In =

g
maintenance plannlng,_three basic phases are 1nvolved-

new equlpment 1nstallat10n, cycllcal work and preventlve

malntenance work
/\, -E

The immediate pian is also important for equipment

fmaintenance)\\The_day-to-day job planning must be donev

N

*effectively“by the technicians and the foremen of the



v

inadequate. This is true be

communication due to 1ncomplete

‘g‘:l’* . A : , ;
particular equipment. (Newbrough, 1960: 993

R
:
q.

Problems-of maintenance'may20ccur if planning is
age maintenance work varies
in both nature and content." Possible factors that may

cause. problems rn malntenanCef'nclude confused and delayed

'ob 1nstructlons recelveo

o S
poor. plannlng of the tlme requ red for each craft to

by the craftsman, shortage of }qulrEd materlals in stock

perform its functlons lack of prior detalled knowledge
of the job components, and jobs belng overmanned

(Miller and Blood, 1963: 21). .

In order to have effective malntenance plannlng,
Mlller and Blood (1963 22) suggest three basic requlrments:
a complete work order system whlch covers all work-

a time keeping system whlch ldentlfles actual labour
hours against each work order, and materlal control.
N | .
Planningjand‘control cannot be applied unless the

.-;job itselfmis controlled through a work order system

and a tlme keeplng system. Material control is also

essentlal A list of 1tems‘of maintenance stores and
, A o) v e ‘ =

, L ) o4
spare pargs carried in stores must be available. In '

addition, a“good material delivery systgm is reqnired.

28



Niazi (1967: 26) emphasizes three stages of planning
for a job and its execution. He writes-

The first stage is that of deflnlng it,
establishing the most suitable and

economical method of carrying it out,

- and of detérmining the requirements for
its execution. The second stage is of
scheduling it to specific time periods.
and of allocating it to specific indivi-
duals. The third stage consists of con-

trolling the execution according to the
plan.

it may be concluded:that iong—renge §lanning con-
trols.the policy_and the work procedure of an organization.
.it is 1mportant for overall malntenance wo:k‘beceuSe it
prov1des alternatlve plans which may be immedietely chosen
in the'light of change. iLong—range planninghwillfminimice
the loss or downtlme of 1ndustry. Short?range planning'
is 1mportant for spec1f1c jobs. To ‘be more effectlve
‘cycllcal work - such as palntlng,-mach1nery,1b01ler and
equlpment overhaul can often be scheduled a.few months
.earlier or later to reduce inﬁerference_with other pfogfams

such as new equipment installation.

Malntenance plannlng should glve an empha51s to
thorough understandlng of all the problems anolved

through sufficient study: e~ what the steps of

,planning are, long-range, shortfrange-and_immediate
plans must include a statement of objectives. Evaluation

must be done regularly”at‘specificfperiods of time. This



30

f

(%ill make-known whether those plans should be éontinued

or redeveloped.

Cost Budget for Maintenance
For general industry, maintenance is thought of as
an indirect function consisting of overhead expenses.
Broad policy is used to govern.areas of indirect operationﬁ
of Which maintenance.is a part. Harvey (1963 43) states
that the general pollcy of the Thompson Products Value
Division of Thompson Ramo WOoldrldge Inc. Cleveland Oth
~is to measure performance to standard cost by the use of
budgetary controlt -Accordlng to Harvey,
.. .The budgets are establlshed from englneered
high~task standards. These standards are
- necessary for measuring the indirect labour
~ performance of operators'cost -centers, plants,
works, and divisions, . establishing the
standard overhead rate of each manufacturing
cost center; estimating costs- and . establlshlng
- selling prices; and planning, .scheduling
and controlllng production.
The jusbflcatlon for the cost of malntenance does
not - depend on one person. Each department or. division in -

the industry has its own respon51b111ty with regard to

budgetlng.

Harvey (1963) mentlons that budget standards are
'deve10ped in each cost center for each 1nd1rect labour \\\/
- ,

account properly chargeable by_the"Cost cneter and are

recorded on budget'standard rate'Sheets.' He emphasizes



the importance of the revision of budget standards in
certain clfcumstances; New budget‘standard rate sheets
should be prepared annually prior to the revision of fixed
standard‘costs; The new rate sheets are predicateddon a’

}) A . '

- forecast of normal value for the coming year and revised

estimates for the number and typee of occurrences.
‘L) . " . S
() : ‘ _ o
vA budget is a financial plan. When the. budget is-
well—prepared it becomes %ﬁ?effective instrument. of

1;

control 1n that reports showing actual performance in
relatﬁsﬁﬁto budgeted allowance provide a basis for

correctlve actlon. Newbrough (1960) states that budgets-h

!

3

"arerstatemgnts of anticipated results. They should :efé

‘lect actual~plans and should Le wvased on actual.expectations

:f
i

Moreo(er Qhe budget should e flexxble and should be o
y

‘eenlitive to economlc c1rcumstances; The Operatlng budget
,muét‘recognize changes.- According to Newbrough (1967 7)
%
the malntenance budget must be dev1sed-
1. ':so that it fluctuates with 1ncome land’

»ﬂ2.‘igeo that suff1c1ent budge authorlzatlon is
;‘allowed at lower productlon rates to permlt
:the performance of the malntenance requlred

, to keep the plant in such condition’ that 1t

] ‘w1ll meet adequately the demands of productlons.
. e
g . . S .

a -

31
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The consideration'of the extent of maintenanceg
requirements is essential. It develops the necessary
cost of the maintenance,vservice centers which group
together related repailr and technical functions.

Newbrough (1967:78) dlsagrees with Harvey that *he use of
-the previous year s cost as a budget is not' good budget .
planning. He‘emphasiaes that: | |

. ..The new budget must reflect the best
thinking of the organization so that it
becomes :a living vital instrument. The

- budget should recognize improvement factors
~resulting from improved methods, improvements
to machinery and. equlpment and improvements
in processes and in product’ design, as well
as cost savings resulting from major re-
habilitations and facility changes ‘completed
during the past year and antlclpated for
~the coming budget pericd.

3

A‘rolllng.budget which is based on the re;examination
of the annual budget each calender quarter 1is w1dely
utlllzed. This kind of budget has two advantages. First,
a contlnultyyof budget plannlng throughout the year
_permlts the fresh thlnklng and 1n1t1at1ve and 1mprovea

- the quallty of planning. Secondly, thelbudget'becomes
2;flex1ole and adaptable to changlng situations.
e .

N

" Newbrough and Harvey maintain that budget preparation
1s not alone—man operation., Newbrougn (1967: 78) says

\Managers and superv1sors are key personnel
in budget preparation and in the control
exercised, by using budgets. The plant
engineer 1is responsible for maintenance

%
K

G
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’l‘

budget preparation, actual development is
the responsibility of his administgative
staff, aided by maintenance superintendents
ceneral foremen, and other supervisors...

Interview Procedure

The literature was next examined for information
_ ' : ' o '
-about operational research techniques. :

An important part of planning a research project
1s the selection of a method to collect data. The

intérview,is one of the methods used. This method
, . ) . . } .
. o - . . Mo .
utilizes face-to~face communication betweeRvinterviewer

and intefvieweeu Adams (1958: 6, 7) explains the .~
‘communication in the interview thus:

\\\ ' ' ...the communication is a two-way system’
from interviewer to respondent and, in
reverse from respondent to interviewer.

The interview consists of several broad phases,

ba

"such as sthtement of problem, instrument construction .
and'pretestingh ipterviewing, Sampling, using interviews,
‘récording the. data, analysing and reporting.

o

Statement (Good:'l9;2) of therreséarch problem must.
-be logical and well-planned. It involves answering the
questiéns;we are asking. The answer must be as Specific

to that‘problem as possible.




. : o
Wlth respect to 1nstrument construction and pretest-.

ihg, Mouly (1970) and Rlchardson (1965) ﬁefer to spec1f1c
_’eventstand,objects to be measured. The two core require- °
ments in the design of instrumedtstare validity and
reiiability. ;Vaiidity has refereé@e_to whether the
inStrument measures what is intehded te be measured.

The rellablllty of an 1nstrument has tQ-do.with'whether

the same answers are obtalned “to the same -questioh on

e
{?‘)

different occasions. ' -

Interv1ew1ng 15 the subject of collectlng lnformatlon
from 1nterv1ewees by 1nterv1ewers w1th the ald of an.

: 1nterv1ew schedule. The 1nterv1ewer must be able tO
:communlcate wlthout dlstortlng the questlon de51gned Ty
:pthe_researcher. Mouly_(l970:l266) states the main weak-
ness of interviewing as follows: .

...the major weakpoint of the interview is
interviewer bias which, ironically, stems -
in large part from its flexibility which
"is, then, both its major advantage and
dlsadvantage. .
. Sampllng in a‘general sense refers to selecting:
from a unlverse of units a portlon of the unlts whath
. @_
as a group, 1s representatlve of the entire unlverse.
Adams (1958) 1dent1f1ed the purpose of sampllng as
estlmatlng economlcally and accurately the‘

characterlstlcs of a universe by measurlng those character~

Jlstlcs ‘on a sample of the unlt.

W)

-,
4
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Using interviews,,the items of the interview uSually
contain open-ended questions to,whichlthe respondent
can offer a relatiyely free response. -Wiersma (1969)
explained that the_open—ended question is one for which
the respondent constructs -his own response.rather than
selecting from a group of alternative responses. .The
interview provides a unique flexibility that the inter4

viewer may pursue the response w1th the respondent.

The interviewer may ask for an elaboration or a. redefini—

.
)

tion of the response, lf it” appears incomplete or.- ambiguous.
) ‘1{*\-'(\
Also, the 'interviewee's. response may reveal otherfactors

or feelings which the interviewer can choose to pursue

and probe.

' Invrecording the data of-the‘interviewing procedure

shorthand symbols and tape recordings are often used. Forp

the shorthand record,_it is rare to find -an interv1ewer

who has experience with‘shorthand. So tape recordings are

increasingly used. The "advantages -of tape recordfngs

over various forms, as Bucher (1956: 359-64) and his

‘staff described,are-

2. The tape-recorded 1nterv1ew eliminates
.a major spurce of interv1ewer bias - the
‘consc10us and unconscious selection on the
“ part of. 1nterv1ewer of the material to note
down. :
3. -The tape-recorded interView not only
eliminates the omissions, distortions,
-elaborations, considerations and. other
modifications of data usually fqund in



1dent

. Lok
written-interviews, but it also prov

ides

an objectlve basis for evaluating the
adequacy of the interview data in relation

to the pérformance of the interviewe
4.- The tape-recorded interview is a.
llberatlng influence on the 1nterv1e
because it permits him to devote ful
~attention to the respondent. '

r.

wer,
l

5. Other t ags belngéequal the interviewer

who uses a tape recorder is able to
more’ interviews during a given time
- than an interviewer who takes notes
‘attempts to reconduct the interview
memory after the interview has been
completed

when a fleld of knowledge is being analys

ify problems for study, the particular re

Lo

obtain
period

~or -

from

ed to

search

T

.area should.be suff1c1ently limited to serve effectively

as sources of spec1f1c problems for 1nvestlgat10n.

(1970

B v

277)l1dent1frgd analysms in thlS way

rﬁ

_ *’ﬁ‘as a method underllnes t
-wholeip#wsess of research, from the
selec@&dﬁ &E apoblem and its reducti
- to manageabie size to the’ﬁblnt wher
‘the data are processed and the concl
are searched. Since most educationa
problems are too broad to be attacke

ll.“

he .

ion
e
us1ons
1.
d’

Mouly

as a unit, they, must be analysed into their

constltutent parts .as the primary st

em in

der1v1ng significarnt relatlonshlps among
them, in isolating rel "t from 1rrelevant

aspect, and in struct:. - ~item in t
‘scientific context.

Analy51s refers to a broad genera) catego

helr

ry of

analytlcal technlques ranglng from simple. frequency.

counts to the observational studies of variOus degrees
o & - : - -

of precision, complexity; and sophistication‘

&‘éll

attemptlng to 1dent1fy the basic dlmenslons .into whlch

'phenomena can be appralsed in relation to a glven problem.

ey
»

36
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- It was hoped that as a result of the findings of ‘///
this survey, some alternative solutions would be found

for the originalrproblem.‘-lf the statement of the problem

'Was accurate and each phase'of the surVey was condqcted

diligently, the final repoYt should proviae possible

i

answers for solving.ﬁhe problem under study.
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CHAPTER III .

METHODOLOGY

»

The main objectivebofythis stndy was to‘develop a

model of an industrial arts equipmént maintenance system for

-
the comprehen51ve schools in Thailand. This model was

constructed from the analy51s of malntenance systems in
i .

‘education; maintenance systems in ihdustry and information

from the comprehensive schcol project of Thaiiand The,ﬂ*wﬁc
] ‘ R
researcher used the interview method tq\gather data from

equ1pment malntenance systems of educatlon and 1ndustry in
Edmonton. s ' T z
The'first\step in® this study was the development of

an interview schedule to be used to survey the,indicated
I '

sources.\\ton51derat10n was gmven to the 1nformatlon gathered
: \

from the review of the‘llterature, the Department Chalrman’

of Industrlal and Vocational Educatlon, Unlver51ty of Alberta,

.the program adv1ser, ‘the thesis adv1ser, the equ1pment and

supply superv1sor of the Edmonton Publlc School Board the'

' shop dlrector of the Northern Alberta Instltute of Technologg;,*L

supervisor of maintenance with the .Edmonton Separate‘School

v . : , .
Board and the researcher's experience.

Ther;ntefview 5chedu1e‘was»developed using the following

(e

topics:



2. Procedure of Malntenance

1. Organlzatlonal Structure of the Malntenance System.

o

This sectlon 1ncluded the follow1ng sub headlngs-

S

(1) Organlzatlon ek2). personnel and (3) work planning.

‘

Thls sectlon covered the followlng-' (l)_ areas of

work, (2). 1nspect10n and (3). inventory equ1pment records..

3. Finance. »:"' LT . _ o -
This section dealt with the budget for maintenance

under.thedfollOWing_headings: (l)"budget for'maintenance,

. (2) estimatingvthe budget, - (3) justlflcatlon of. budget

4. Effectlveness. (Evaluatlon)
a ! - . .
Under this heading the follow1ng aspects were con51dered

(l) Cost of malntenance,_(Z) AsseSSment of malntenance, (3)

Vsuggestlons for 1mprov1ng malhtenance.,

Vv

The 1nterv1ew schedule was divided intd th'sets. OnF

set was used for 1nter in educat10na1 systems. (gge

. Appendix A.) and aﬁdﬁher set was used for interviews with

'iddusﬁriai systems ‘(as shown in Appendlx A.)

: .
(TSR R SR

% : ' -

' 'Sources of Data B R o B T\

, There.were two.Categories of sources which the -researcher

o v

"1nvest1gated were (1) malntenance systems in educatlon, and

(2) maintenance systems in 1ndustry.
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1. MdrntenancerSystems‘in Education

d‘ The data relatlve to educatlon systems were drawn’from
(1) the Edmonton Publlc School Board (E P. S Bx), (2) the'
'Edmonton Separate School Board (E.S.S.B.), (3) the Victoria,:
Comp051te ngh School ,(4) the Jasper Place Composite high
School (5) the M E Lazerte Comp051te ngh School (63 the“
Northern Alberta Instltute of Technology (N A. I T, ) and (7)

bthe Department of Industrial and Vocatlonal Educatlon

University of Alberta.

2. Maintenance Systems‘Outside'of Education

The data relatlve to 1ndustr1al systems were drawn from

companles dlfferlng in thelr respectlve functlons, each func—'

-\.

tlon requlrlng the support1Ve actlon.of malntenance.-iThe

1ndustr1es from which the researcher dreW'the data were.'

B

1. Dlgltal Equ1pment of Canada lelted-(Dlgltal f L

. S ¢

equlpment; equlpment and service.
< 2. Gorman 'S Company lelted (Gorman) machinery -

supply and parts service." o

y . . - . P PR .
- R . . . : . A . f ) &

3. MacCosham Van Line Company Limited (MacCosham):.

‘transportatlon service.

4. Stamco Spec1allty Tools and Manufacturlng Company
7 : - .
L1m1ted (Stamco) duplxcate spare parts

5. W. W. .Cross Cancer Instltute (W W, Cross)

equ1pment malntenance department LT

M
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~gathered through pergonal\contacts. Both sources of:data

Data Collectlon

The data for this study were gathered through 1nter—

views durlng the months of February to June 1973.
The sources of data for this research fell into two.
broad_categories: (1) printed materials, and (2) information

included records and organizational charts.
o o J o - -
_ The data'gathered through personal contacts resulted
from Lnterv1ews with the dlrectors and persons who were in

charge of malntenance of those organlzatlons.

Interviews

Structured interviews were used with administrators
and persons who were directly in charge of maintenance of

those organizations. Unstructured conversation with some

of the school shop teachers also helped to deuelop'the

whole picture of equipmentrmaintenance.

Structured Interv1ews )

¢

On February 9, 1973 the researcher v151ted the Northern
lberta Instltute of Technology (N A.I.T.) and interviewed
Mr; L. Llndgren, §hop Director and Mr. T.w. Turner, Head of

Industrial Practices Section at the General Office and the

Industrral Annex of N,A.I.T.



§ .
L w

Oon April 11-13, 1973ithe researcher interviewed the
q$ -

following people:

.mr.jG. Sanders, Director .of Vocational Education of .

Edmonton Public;Séhool Board.
"Mr. T. Brown, Director of Maintenance &‘Operation of
Edmonton Public School Board.

Mr. T.E.bRobinson, Supervisor of Equipment of Edmonton

Public School'Board.

.Mr. J. Moffatt, Supervisor of Industrial Arts of
Edmonton Public.School Board.

! These persons were‘interviewed togeﬁher at the Edmonton

and Qperatlon.

3

On April 16, 1973 the researcher 1nterv1ewed Mr J.

‘Cranston, Bu51ness Manager, ‘and some shop teachers at Jasper

PlacefCome§ite High School.

. On April 18, 1973 the researcher interviewed Mr. T.R.

Btyce, Assistant Principal, and Mr.fJ;G.‘Mills, Business.

Manager, of Victoria Composite High'School and some shop

) teachers at the General Office.and in the shops of the

school.



~On April 19, 1973, the researcher interviewed Mr. B.
Dingman, Vice Pfincipal,‘and'some shop teachers of M.E.
LaZerte Composite High School. After the interview the

researcher was taken to visit the shops and school campus.

\ 1

i
On April 24, 1973, the investigator interviewed Mr. C.
Redge, Head Equipment Technician of Depaftment of Industrial

and Vocational,Education'UniVersity'oﬁ'Alberta,vqg the

Industrial and_Vocation Education Laboratories.

_On May 7, 1973,‘the reééarcher interviewed Mr. L.
:Stengéf, Machiﬁe Shop Supéf&isor of W.W. Cross‘CéncervInsti— ,
tﬁte, at the machine shOp«of_thé instutute. | | 1\_

Oﬁ‘May 8, 1973, the fésearcﬁerbinterviewed.Mr. C.E.
~Carﬁpbell,..Pr'e'side'ntvéﬁ'd\Manag"e.r’ of'Staﬁco lools and Mfg,xCo.
.Ltd. at his office. He invited;the researcher to visigyhis
manufacturin%agléﬁt and,ggplained the process of:worktand
maintenancelproéedure.~ ‘ |

s

On May 22, 1973, the researcher interviewed Mr.’c.ﬂ.i

Marson, Sales-Manager of Gorman's Limited at his office,
following which the researcher was taken on a tour of the
" plant and given an_explanation‘of»the’p:bcéss-of.wofk which -

’ the. researcher wanted to.know and study.
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On May 29, 1973, the resecarcher interViewed Mr. Ar thugees

Verlinde, SuPCrinéeédent, and Mr. Ww. Fencott,WFor§man

L/

Crating Room of MacCdsham Van Lines, at the garage center

of the Company. ' : , o

On May 30, 1973, the researcher interviewed Mr. Jerry
‘Seaman, ﬁaintenance Superviscr; Mr. Jchn R%%?yd,'Eiectrical
and Méchanical Supervisor; Mr; Leo Connelly,‘Equipyent and
supplier ofgicer.

3 | _

' On June_20,'1973,'the'researcher interviewed Mr. David
~Akitt, Field Serv1Ce Representatlve of Dlgltal Equlpment

of Canada leltec, at the Edmonton Branch Offlce.

“When the researcher had completed,the interVier, he
vtranscribed the tapes which were ﬁade'during interviews
.ahd'eent.the transcriptlons to the partieS’interriewed in
order that>they coald check the accuracy’and.validity_Of.O»

the information contained therein.

e
s}

When the researcher recelved the corrected transcrlp—
tions of the 1nterv1ews, he separated the data into two
groups. o . S

The first group covered equipment maintenace systems oOf
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edpcational organizations. TWese a?e an- AN Chapter

L . _
4. The second group dealt w1tg equ1pment ma;ntenante{
systems of 1ndustr1al organlzatlons. These are analyzé%<
- in Chapter 5.

- N .oat
o
- . w .
.

Informatlon was gathered from the Thalland Report

¥

(Coutts 1969 1971), the termlnal Report (Cunnlngham 1973), the

'y

Final Report (Gretsinger 1973),'Thailand.Comprehensive
School Project and Temporary Maintenance Team. " The topics
of information studied were: (1) kinds’and number. of
industrial arts_Shops indcomprehensive schools, (2) kinds
’and number of 1ndustr1al arts shops ' in each shop, (3)
.essentlal,tools for malntenance work, and (4) vehicles used
for maintenénce. From the analysis of the data gathered
for Chapters 4 5 and 6, the researcher developed a model

. of Sn Industrlal Arts equlpment malntenance program for the
‘?omprehen51ve schools in Thalland u51ng loglc, analong
and hlsﬁown_experlenee._ Con51derat10n was glven to such
faetors.as economio feaSLblllty,and‘practlcallty in maklng‘
judgments. The model was then sent to a panel of expertslf
(Appendlx B) for thelr comments and recommendatlons of the

panel of experts in the preparatlon for the flnal’draft of

the model_for Thalland as detailed in Chapter 7 and Chapter 8.
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Criteria for Selecting the Paneﬂfof Experts

i

‘,:

Y , : : :
The criteria whigg the researcher used is selecting

,the personnel for the panel of experts were:

(1) . One person who had had experience ard knowledge
of the administrative organization of .comprehensive schools
in Alberta and in Thailand as an administrator or as an ~

admistrative adviser.

(2) One person who had had expeg%ence and knowledge

of industrial arts programs offered in comprehensive schools

in Alberta as well as in Thailand.
(3) One person who had had experience with equipment

maintenance and first.hand knowledge of the problems that

i.are peccullar to the comprehen51ve schools in Thalland

relatlve to equ1pment maintenance.

(4)f One person who had had experlence wlth vocatlonal
educatlon or. 1odustr1al arts proqrams for high schools in
other for01qn counbrles as well as in Alberta.

(5)"One person who’had,had.expepience and knowledge
relateoetonprovldinq'equlpment,~selecting equipment, ware-
housing;fdeveloping specifications-of equipment, selectiﬁg'

eguioment,:and budget control ‘in private firms dnd school

| systems. e

a4
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Qualifications and Experience:of each Member of the Panel
Q . . K

~of Experts.

On the basis of the criteria for selecting the panel
of experts, the fgllowing ?ersoﬁs were chosen:

1. Mr. S.G. Deane (B.A.f M.Ed.) had‘taught for severél'yeérs

in Alberta schools and had manyvyeafé of experience as the
principal of comprehensive schools, élsq’in'the Pfovince of
Alberta. Mr. Deane.had-spedfnfour yearé as the Administra-
tive Advisor to the Coé?rehensive‘Schogl‘Project in Thailénd.
" In the course of his duties there, he had visited all of the
'schools involved, assisting the administrators in the déxel—
opﬁent of their éducationél'brograms and related‘aamiﬁiégra—
tive'problems; | “ -

Mr. R.H. Cunningham (B.Ed.(I.A.), M.Ed.(I.E.)) had had

exp. ience in teaching.indu§trial arts in Alberta's high
schoc.s and in teaching at the Southern Alberta Institute
of Tec.nology. ' He has tauéht both ‘technical and education

cours s to industrial arts student téachers enrolled at the
. . { .

Un: :rsity of Alberté. ' He had been Superyisdr of‘Inadstrial
E3 for/thé Provipce of Alberta f;r»three_yeafs’éha had
oeen'thé High Schoq1 Inépector.of VQcaﬁionél‘Eaﬁcation forf‘
six years~pfioi‘toﬁleaving for an éggignﬁentvinvfﬁgilénd.'; L%
ﬁuring,those Six‘years he waéifeébéﬁsible forwﬁhégéevelop_

"ment of all the vocational programs used_in.the vocatibnal



schocls of Alherta as'well.as the approval of the
i_;ilrtieS‘and‘equipment.' He had Speht four years in
Thailand as the Practical hrts Advisor tog the Comprehensire B
School Project. Ih‘this capacity he was,invdlved in thee

preparation of the equipment lists for the project schools

and had--sypervised the installation of the equipment. ‘He
o . \ N ' . ,

had visited each of the schools several times in order to

provide consultative'assistance to. the administrators and

teachers with respect to use and maintenance of equipment~

- 2

‘as weli as 1mplementat10n of the program of 1nstructlon.

3. “Mr. L. Gret51ngen (M .) had had experlence in teachlng

lnsuﬁtrlaﬁgarts %tudent teachers in the United States. In
addltlon, he has workedfseéeral years as a malntenance‘

supervrsor w1th varloUS paper mills in Canada. Mr. Gretf
51nger had- spent two years in Thalland as an adv1ser on

‘4” ‘.

equlpment malntemance.. He had:aé51sted in the organlzatlon

rof the &alntenance prOgram for the Comprehen51ve School

iy

& “

‘PrOJect in Thalland and in the tralnlng of staff for the

malgtenance teams. In carrylng out hls dutles,'he had

VJSLted each of the schools to check on the 1nstallatlon

;f L
gtnd malntenanceiof the‘equlpment

4. '‘Mr. Otto KlngsAp had had a comprehen51ve background of

technlcal tralnlng and experlence. He‘earned¢several jour—

neyman and technician certlfrcates in the electrical and

mechanical fields. He had spent many years_of work

© 48



°
experiencevin these fields including‘five,years as an elec-
trician, tenﬁas a welder, machinist and tool maker, three as
a technlcal 1nstructor, department head and shop dlrector at
the Southern Alberta Instltute of Technology and the mOrthern
alberta Institute of Technology, and had been school plant

design consultant for Alberta.

In 1957-58 Mr. Kingsep worked two years on a Ford Found-
ation technical assistance project in Burma helping to set

a technical“high'g l”ol,in Rangoon},fkis work included_

teacher training, “school curriculum and adviser to those

“

‘responsible for metalworkinq,ShOps} Mr. Klngsep was a

v

CanadlapViMkernatlonal Development Agency (CIDA) expert who
. had WOrﬁédQEn ngerra 1n 1965 and between 1969-72. His
'p051t10n ?as PrOJect Adv1ser of the Benln Technlcal ngh

V=~School.; His duty as a planher for the’ Benln Technlcal High
,‘4

School, 1ncluded liaison w1th 1ndustry, 1n1t1at10n and devel-

- . - . 'A

Opment of tralnlng programs,‘dellneatlon of resource requlr- .

ments, and 1mplementatlon of proposed plans. Installation,

_malntenance and checklng of equ1p

=

nt-appeared'to‘be part

*7of his 1nvolvement oo

: . s ‘6“1-

5. Mr. T E. Robleson had had a,comprehen51ve background of

technlcal and bus1ness tralnlng and experlence "He: had

. ]
earned several tralnlng certlflcates from.unlver51t1es and

.prlvate flrms.' ‘He had completed studles in busnness admln-;'
o : e
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:bearinqs,'sprockets, roller chains, belts and>several items

50

~,
’L“ !
v ) §

.'

1stratLJu/from La Salle Unlver51ty of Chicago and in -engin-

eerlng and draftlng from Coutts Machlnery Company lelted

C (Edmonton) ' : : ///

Mr. Robinson had had many ‘years of. work experlence in .

<

-1ndustry and education.. His experience had included (1)

w

seven years in,the head'officewand warehouse’of D.Ackland &
Son Ltd. of Winnipeg, Manitoba‘” There hls duty had 1nvolved

the operatlon of a large wholesale hardware, automotlve and.

hardwood lumber organlzatlon, pricing 1nv01ces, purchaSLng,

W <
sales, settlng up resale prlces, accountlng and general ofﬁlce

__pr0cedures, (2) elghteen years as an adbountant offlce :

I‘

manager and branch dlrector of Coutts Machlnery Company

»

‘Limited. His duties there had 1nvolved de51gn1ng special

items‘of eqn;pment, setting up procedures for clearning into -
s | it \ - = s

Canada merchandise’ purchased in England, Japan, .the United

States, etc., and selling power take offs, ‘universal joints,

‘,-'
L

of'the'same nature, (3) seven yeare as eoulpment technolo-

gist and superV1sor of equlpment for thevEdmonton Publlc

School Board His functions had inVolVed providing‘vOca—

tlonal equipment, developlng spec1f1catlons of all equlpment

for new: schools,.and admlnlsterlng thevoperatlng budget to

'ncover the replacement of certain equ1pment for ex1st1ng

'schoolq



"

)

<y

Summary ) o

The interview methodology employing a tape recorder was

]
.systems 1in educatlon and industry. The outcomes. of the

.interviewstwere analyzed in Chapter 4 anJ—Ehapter 5 and were

. combined“with the data from the review of literature and "

:~data from Thalfé d to develop the orlglnal model of the

management of indu trlal arts equlpment malntenance for
2E&mprehen51ve e;hools in Thalland The model was sent to
. . )

‘the panel of experts for reactlons and recommendations.

”;These responses were used for the reV1sed flnal model.

-

N—

;used ‘in . thlS study to gather data from equ1pment maintenance .



CHAPTER IV

-

ANALYSIS#OF MAINTENANCE SYSTEMS IN EDUCATTON -

s
, A
! ¢

The focus of this chapter is the equipment maintenance

systems of several educatioh organizations. These organi- -

zations are:

1.

S e
v o : e,
The Edmenton Public School Board (E.P.S.B.) which-
. h -~ - :

is fesponsible for 167 schools at elementary, junior high,

‘senlor hlgh and vocational school levels.

2.

v

The' Edmonton Separate School Board (E.S.S,Bi)‘which

Cis responsible for 77 schools at_elementary; junior'high,

senior high, and vocational school levels.

3.

. €
Victoria Composite High School.

Jasper Place Comooéiﬁe»ﬁigh School-

M.E. LaZerte Composxte ngh School.

[ 4;.’7,~ ""a v

‘Department of Industrlal and Vocatlonal Educatlon,

'

Unlver51ty of Alberta (D I.V.E.).

7.

repce edr&hro

,Northern.Alberta.Instltute_of'Technology (N.A;I,T:y.

-~ -

e

h LnterVLeus wlth thelr personnel are shown

in Table 4.17 4.2, 4.3, and 4.4.
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- STRUCTURE OF

Organizations

MAINTENANCE

NEPENE
Nt

o

a. Formal Structure. With reference to Tab;eﬂ4el§“"

there was-formal structure fo
bo rd levd Page In contrast,.po

forgmal st!}ﬁ";\%ure for malntena

" Figure 4.1 illustrates t

ance at,fhe~E;P,S.B.. The_Ma

of the'E.PiS.Bf wa
branchesQ, Under the Difeetér
tant Dlrector, Co- ordlnator o}
Englneerlng, and Co- ordlnator

R 3
of the Branches. are shown in

Figure 4.7 depicts the f

at the E.S.S.B.. The mainten

r maintenance at therséhoolJ

st- secondary educatlon prov1dedﬁf-'

nce at the 1nstutut10nal level

a

he'fbrmal‘structure“oﬁemaintenﬁ'

intenance and Operations Branch -

a division which consisted of ten other

of the Branch were the Assis- :

f Bulldlngs, Co ordlna%or of

of Operatlons. Subd1v1510ns

Figure 4.2 to 4.6. .~ %

ormal strueture--Qf maintenance

ance sectibn of the_E.S.S;B.

was a division which consisted of two other sections. - Under

the_Superisor of Maintenance were the Sﬁpet&&so:>of-

Building and Crégnds, and_Supervisbr of thhShbps;‘

.8

N L

Flgure 4.8 1llustrates the str cture of/malntenance at

/

~

the D. I V.E.. Maintenance work was under the respons;blllty

-
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of the Head of Equipment Technician and his.assistant. The .

b

actual' work of maintenance and repairing wds on occasion
. ' 7 . .
~done by the University Technical Service or the quﬁbment

distributors.
1 .

'Figure 4;ﬁfand 4.10 shoy'the formal ‘structure of main-"

jﬁ,tenance;at the. N.A. I T& JThe shop Directosz—departmeht
records all educat10nal equipment. Budget ‘control and‘
estlmatlon for malntenance of educatlonal equlpment and
furnlshlngs -are also under the respon51b111ty of thls depart—

.ment.\ Major components 1nc1ude the P’ant Co- ordlnator, the |

“Capital Equlpment Offlcer, and clerks. Under the Plant .

A Co-ordlnator were utlllty workers and technologlsts. »An

) 1nterv1ew WIth the shop d1rector 1nd1cated that almost every
’ 3 i
shop had a techn1c1an respon51ble for equlpment malntenance./
Some shops, such Aas food serv1ce,'use the techn1C1an from
RS . . e . . . B "'I.‘ T
the department. '
. .

>

Of the four’ systems that provlded formal structure for

.

»

‘.

\ ~

maintenance, all were dlfferent 1n the number of components,-

degree of complexlty, and areas of empha51s. The E.P.S.B.

vhad‘the largest number of schools-underﬂlts responsibiiity
(167>schOOls) " The E.S.S. B? had,a‘relatiVely'simple'division
f

_of labor perhaps because of a smaller’ number of schools (77

schools) Organlzatlon at N.A.I.T. made use of the service
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' N .

of clorks,(stenocraphers d%n Lypists) perhaps betauso the
' : '( ) . L '
work rnvolved a relatlvely qreater amount o§ recordlng and ..

?

‘reporting. _ - .

L

. Prevalent, but not readily visible in the three systems
(with an exception of D.I.V.E.), was the use' of special

services frim outside. Occasions arose when assistance. from
) ™~ ‘ T B ; :

- * 1 . ) . - X +
the equipment distributors was' necessary. These services

ot

were for practical purposesdintludedhin the structure
faIthough théy -are not shOwn inathe”organizatiOn charts of

the three institutions.

i . R .

b;_ Respon51b1lltxiof TeachlngVStaff Table 4.1 shows,

that the teachlng staff was 1nvolved in minor malntenance'

FIRY

work such asy0111ng‘and_clean1ng; T It was_only at DuI.V,n.

B

- . 'y C Vo )
~that maintenance was not a responsibility of the teaching \\

staff. = - : - -+

. . ! ’ R ; N ) e
. Co Respon51blllty of Malntenance Departnent Table -
;-,,~‘uﬂ, B o < ‘

4 1 shows that both school boards werq"respon51ble for major‘

~ ©

malntenance work of the schOOIS under thelr jurlsdlctxq‘
4 -, ' LT
Such respon51b111ty 1ncluded equ1pment, bu1ld1ngs, and fag

G~

4 1llt1es, At the post s¢condary educatlon level, the respon-'

QSlbDllty‘Of the malntenance department of the institutions y
was similar. At D I. V E. malntenance &1d not - 1nclude ;the,
IBM. composer and’ offﬁet prlntlng presses, whlle at N.AJI.T.
‘it did- not 1hclude some shops such as that devoted to food

4 »

services."



,%(huﬂincatlon of Technician. Table 4.1 shows no

TS —

téchnicians in’ the schools - bu% there are some inv
: . . . N /

=3 ‘\\-

@

SBQ,.-ESSB., Dlﬁr.,’gdnx

quallflcatlon for a techn1c1an 1s a. Vo' 7ona1 certificate.

'

A ]ourneymansstahdlng'may‘also~be required depending\on the

type?of specialization. The techn1c1ans of such fielcs as

_ ' - , W
N e . AR
have 'similar qualifications.

b Egperieh60‘of Teéhnicidn. Table 4. 2 shows tnat

- A " « (B

N

Ehe'neouirement for techﬁlglan experlence was ‘not . eonSrant,‘

- ..
. -~ ", -
£ - RS ~

oy
2

‘.ﬁ@’L P. ;‘l,ﬁmth A. I T.uthé technlclan was expected to
T ) ;

' have many. years of experlence, in E. $.S.B. the techn1c1an

was expected to have a minimum of two.Wears experlence, and .

‘in'D.I.V.E. tbé,techn1c1an was expected to have three years-

o R

o},experience;ﬁ-s the 1mportance of the techn1c1an s

& ’ . o
. . o P

prevlous work experlence depends on the needs of- the

)
W -

institution. oo R R

. . R - . c S

‘Work Planning

. .'.\;

- . ,;; ’ ‘ ‘.' A . °
a.. Responsible Personnel. Table“4,l.sh§ws that the

' L . e : . IR . ! ' ’
personnel who were.involved in work'plannlng.QOr‘schools of

S B . i . ~ :
both school boards are. technicians,’ supervigdrs and instru-
E i . . .o \

Ty . A

~_

al, me€hanical, etc. ehhloyed by there organlzatlons

N

Vo

70
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&

S

.

ctors. For the POst seCondary thhcr educatlonal 1nst1tu—_

tions, the persons who wérc 1nvolved in work plannlng are

technlclans and cribmen. At the school level, there were - -

no permanent techn1c1ans because major malntenance work”

and planning~Were done by the department of maintenance of

the school boards. ©

b.. Planning Procedure. Table 4.1 shows that the’

, N ‘ . e
-P.S5.B."had monthly, gemester and vear-round planning for

maintenance work in schools, thevE.S.S B. had yearly

s

1nspectlon plannlng for malntenance work in schools durlng
hollday and summer times. The schools dld not have thelr

own malntenance plannlng because 1t is done at the schodl
*\ = V .
system 1evel At D.I. V E malntenance actLV1t1es cohtlnu—

£y

ous w1th concentratlon at perlods of teachlng breaks w1th

X weekly chbcks for machlnes used.. Each shop at N.A.I.T.-hadv

its own plan for malntenante by the use. of a peg board for

i

-~°plannLng and for record keeplnq R v

]

v

r

T ' ‘5‘ .
c. Emergﬁncz Cases. Table 4 1 1nolcates that all

emergency cases from 3ch001s under the responsxblllty of

‘E.P.S. B must report to the Department Head of Malntenance

-4

and are under hlS responslblllty. . In the E S. S. ‘B., the

schools ﬁchh were under thelr control whkn they had

emergenoy cases should report to the ~school board whlct

P

would in turn send a technlc1an to make the necessary

repalrs if p0551ble- otherw1se the repalr a551gnment would
. G ,9~ ~ .

7

7L



"gfbe_let out to a subtrade. At D.I.V E.

'%are'the respon§\b111ty of permanant tec

'Ahead of the relevant shop

, -

' PROCEDURE GF MAINTENANC

§

Area of Work

the emergency cases

hnicians and the'

E

a. . Scope and/or Area of WOr}éZ %%ble 4.2 snows tha't

the E P.S. B has 1ts own . Deparfhent of
follow1ng areas maohlne shop, mecal,,

tronies and’ stock room; T: o Ejé;SJB. ha
‘city, palntlng,gconsrructlon and renova
anlcal utlllty and transportatlon areas.

5

there were graphlc arts, Lyplng, aud:io

rarts and v0catlonal -areas. 1In D;L.V;E.

an‘area of work .i €. .Lab. I.A. ?60, 36
'except for ‘the computor composer ar.d 'Y
'”N A I T each shop was an -area of. uork
of Sbop Dlrector the areas of work are
space requ1rements, estlmatlng!cap tal:
:lnventory procedures and updatlng opera
posing of equ1pment determlnlng{lcsses

'_work orders of bulldlngs and equlpment

for *ework orders and requ151tlons.

B

Malntenance wlth the
wood worklng, elec- -
as plumblng, electrl—
tlon, grounds, mech—
In’the schools
\1sual 1ndustrial
each I.Agalab-ﬁa%g
0, 370, 460, 370,
- S . / ,
fset pressef;~;jﬁb,4
and in the uepartment
plannlng for new
needs, de51gn1ng
tion systems, dls—_f

of capltal equlpment

'and draw1na of plans

.

72
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*a

e
v
:

. b. - Scope of Liasion Work. 1 Table 4.2 shows that all

parts of the work in E.P.S.B. arg related. Ip E.S.S.B. the.

.. in tructors are .

-’.

curriculum supervisor, princioal a

concerned w1th the worklng areas.” At the S hool level, the

Y

bu51ness manager is involved w1th the same ‘orking areas.

In D.I.V. E;,vbnlverSLty leanlLal ber\lcesv‘ udio Visual

: ) . - *\'
ved-ln worklng areas' N. A.T.T., the Deparime. % of Publlc

werks, Department of Educatlon, Alberta db;u ment Agenc1es,

a Data Center, and the Clty Pollce Depar ent are all

i

conterned with thls area of work.
S

ret R -

Inspections L ' : '

~a. Inspector 4nd Procedureg Table 4.2 shows ‘that

the 1inspectors of dgpartment of mainte ancexof E.P.S.B..

°inspectﬁthe:cohdltion o;“thc*e%p"
" to recommend\malntenance procedures L'They also consult
1w1th the 1nstructors‘and lollou a basic schedule The
E.S. S B. use superv1sors, foremen and 1nstructors as
1nspectors and also use memoranda of shop 1nstructors as

-
quldellnes.fo 1nspect10n “The E.S.S5.B. sets schedules

-

for 1nspect10n dn qeneral bu1l§zng malntenance in November

LA

ng equ1pment malntenance 1nv‘u1c. C At the school level

the 1nspect10n procedure 3as the respon51b111ty of the

rs are 1nvol—

. . : .
meént rﬂ~schOOlS;in order

73
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school board. |Within the D.I.V.E., the head eau1pmcnt
technician is r sponSLble for all tunctlons. In N. A“I T.,

‘permanent technl ians and the Head cf Shop WOIK act‘as
A\ .

inspectors for eq lpment.malntenance.

tay

-k

b. Result of 1nspection ‘ Table 4.2 shows that the

E.P.S.B. used resuhts of 1nspectlon to carry out work

during hollday perlpds and to fulflll the needs of the

*

schools. At the E. é\s B., the results. of 1nspectlon were

used for repalr and td\establlsh estlmates for the follow1ng
: i
year's budget At the‘school level the main 1nspectlon

’l

'results are used as the\ba51s for repalrlng defectlve

oL

equlpment. N.A. I E d1d not keep records. Instead, each

'techn1c1an has has own, routine for 1nspectlon and this has

kS

4proven satlsfactory because of rellable personnel

Inventory Equipment Records . .=~ < .
S R - R —_— ’\& g - S . .

s

Toan Agulpment Recordsv Table 4 2 shows that at the

.EQP;SrB., the equlpment is. recorded in the shop cente1 and

'-1n schools by computer and - serv1ce _c3rds whlch were carrled

"by repalrmen of the department of malntenance The two sets

of rctords are kept in . the department of malntenance. At

thc,h.t...B. all ‘of the equlpment and prOperty records are

recorded by computer L



JANOIT -

LDTULSTIA TOOHDS HLVYYdIS NOLNOWJI- aQ¥00Td ALYEI. N

1O1LSIa TOOHIS 3LV¥VdIs NOINOWA3 - Q¥ODTY AL¥IdON¥d
e N . : - : :

'

LT
[-Y¥d uwuog S s
\ #
= _ _ ;c_o:o_ucoEEoUvm .
uo1puo) KD - uoyipuo) Tol uonpwos] ‘A0
- - . 2 : , : o
Aq ks ®) 9y . Aq ¥2eyy| - 94 Aq 3oe! mMBIL mww
uol§1puo) LS3) uol}1puo) L) - uolIpuo) oY [
—F 2 ‘ |
Aq o3y 3,0Q Aq X28yD)| aog| - . Aqypay) aoq | |
‘ | HERIt \cBoE ‘sy|aq ‘sioys ‘69 ‘soz)s Emc_tma :80 amn_c.._:c mo_o.ou vt_d $911055300y
. — auoyq JOpUBA | ...vwwo.;u.._:u K T 100
, _ainq T
sayooay 410195 |9pOW
' - wy ..Evo . Auonp .4 ,
- jeoys 3po)




_//

TIVOH 'IOOHOS afydgds NOLNOWIA 10
QA0 dINMVNYIN TV

[T'v 3d9nDId-

i
-
-

S
L

¢
1
—

vy

,..Wc_ommm%QD.OZ — — oAlj0juasaiday 831 Al Jaqunp - B .
T ) mo,oL:*owamm.,o.m co_“«..”_qﬂox =

auwoyd , , "a.\rvv(.
L H- I TN

. o GimAdtjogacimeg | popag Auouop

Q¥0D3¥ IDNVNILNIVW

-



J . . ' ' ..

Figure 4.11 jllustrates the'propefty record card which
indicates item, code, school nmake, quantlty, department
room, model, serlal 'cost, date purchased, and vendor’of
‘equipment. On the back page of the card‘is shown the main-
tenance record which 1nd1cates serV1ce pollcy; warranty

+ &

, erlod date of m 1ntenance, re u151tlon number, SLgnature
P % q

of serv1ce representatlve, nature of repalrs and cost.
o ey . L

At the school level the equlpment 1s recordedvon
1hventory cards and in equipment books. Both of these
records have the same list of. equlpment and code ‘as in the
computer program of E.P.S.B. Two of these records are
kept in the sc¢hool shop and the maln offlce of school

_ . e ‘

At D.I.V.E., all of the equlpment in Industrlal Arts
'labs are recorded by computer. The record 1s kept in the
maln.offlce of the Department of Indust;}al and Vocatlonai

. _ [
Educatlon.‘ : N

2
At N.A. I T., all equlpment is recorded on computor,
“1nventory cards and master cards. The records are kept in

the data center on the master 1nventory cards. Another

_set is kept at the shops. The techn1c1ans have another #et"

"of 1nventor¥ record €ards to carry to the shops or to the 7

S
center for new._ records of malntenance work. L a /

/
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Figﬁret4ll2"shows that the inventory and master cards:

whlch have the same deta1ls- itemjof'eqhipment, number, .

T
v

make, quantlty, unlt cost, size or capacity,‘model,or' ,
. . 0 o 2T

catalogue number, s@rlal number, descrlptlon of equlpment '

: . | -
acguisition date, order#number, date of lnspectlon, sig-

i'\ v

niture of 1nspéctor or repalrer,tand condltlon of. equlpment

[

. i.e. A new or equlvalent; B = good, C.:.fa;r,.D = poor,<p\

and-NG

worn out or obsolete.
~b. Criteria for‘Stocking_Parts. Table‘4i2‘shows that

e

'-the“E.P.S.B.»employs frequenoy of use in deciding to carry
or not to carry spare parts in stock. 'The decision to
‘stock is influenced by its cost and availability. The

. E.S.S.B. also employs fregquency of use in decidjing to stock

or oot to stock,parts. High cost parts are not tocked and
never teeps a spare part 1nventory because mp’t spare'parts
are available from unlver51ty stores or from equlpment
s 1 in the c1ty. Some hardware supplles are kep i ‘
‘hAa L. At N.A.I;T: there is spare part‘storeage in eacéijhop
- for Lrequently usedhspare:parts\as ihoicated in the statis-
tics. N.A.I. Ti stated‘that it is not necessa y to stock the

spare parts that are not frequently u§ed Pu cHasihg'these -

by a telephone call is convenlema!G

C. Estimate Running Time of.Machine. Table 4.Zoshows'%%»f”

*<that the E.P.S.B. estimated thevruﬁning;time'of machinery



\
" from theftimetaple which stuaénts.and'ihstructbrsfuse in
the 'lab. At the qeﬁtral aepartmént‘of maintenance shop, it

‘wis“estimétedhfrom“the'reo@rded hours of the shops using the
machines. At the E;S:S.B,, machine-ruhning“time is estima-
ted by the supervisors and foremen. The estimates are cal-

.. culated from information on the maintenance record cards. &

o
e

\

At the school level, the estimation of machine running
_time is done by the department'df maidtenance of the school
board.

F

" At D.I.V.E. the machine running time is estimated from.

the record of class hours and multiple activities in the 1lab

but this is not an accurate record of time.
‘ : B :

_ , . _ ‘ L )

At N.A.I.T., the machine running time 'is estimated
from machine runni&g'per week and year~tising. the following
~criteria:’ )
. ' Hours per week to 100% = 40 Mh / week.
‘Weeks per year to 100% = 40 week / year, \

‘Therefore, hours of machine running time per vear to

~

100% i 40 x 40 = 1600..

g1



,,from'the.sohool}board.

FINANCE

~

Budget for Maintenance . B L2 -

/”’i

Table 4. 3-§hows that the E P. S B. majintenance budget

-

1s recognlzed :in the current budget account. Thls budget

is met from funds prov1ded by the’ E P. S B. and the

. Department of Educatlon%

R o . . o ‘ ' L SRR

_At E. Sls B.,'it S difficult to determine accuratelyi”
the amount of money avallable for equlpment malntenance.

Thls 1sybecause E.S.S.B. 1s. respon51ble for all krnds of

Lo

.malntenance in the Edmonton separate schools. 'The malnten—‘
- ance bu get’ is d1v1ded 1nto several subheadlngs (as shown

in App ndix D)' Some subheadlngs 1nclude both general and"

:edUCatlon equlpment malntenance, such ‘as: Caretaker s

&
equlpment motor repalrs, electronlc repalrs, 1ndustr1a1

A

arts. machlnery, equlpment repalr, and so on. The money comes ;h

frOm the Department of Educatlon of Alberta.

« .

Y

-At‘thexschoolllevel,the budget for maintenance come:

B

At D.I. V E., the f1nanc1ng of malntenance is controlled

°

by‘the'maln offlce of the department. The budget for equlp—

. ment maintenance.is approximately $3,500. 1In add;tlon to

[}



i o 1]

this there is. an equipment replacement budget of” $2 000.

& -

. In other words the total budget for equlpment malntenance
{ » . and replacement is approximately 1. 3% of total capltal
| ‘equlpment.v'It_must, however, be kept in mlnd that this
figure of 1.3% of the capltal equlpment lnvestment repre-
ﬁ h'sents only dlrect costs to the department. Salarles of the

P people wbo contrlbute to the maintenance functlon are

.“.‘ a ( .

L charged to other accounts The true cost of maintenance-is‘
. th .

probably in the range of lOcto 12 per cent of the capltal

AT lnv{estment. o ;i~‘+;

budget at N.A.I.T. for maintenar ¢ work for'equip-

" menf .urnlshlngs each year is approx1mately one per cent

/

of the,ﬁotal cap1ta1 equ1pment inventory.. §Th1$ one~per cent

. figure, however,- does not represent‘the true cost of main-

-

{f.tenance as‘many_coets are‘covered'under other budget lines,
:It_is lrkely that\this l%dcoet does not inc1udefsalaries
of maintenance workersandheome maintenancehdone atfthe

'vNorthernvAlberta Institute‘of-Technology'isvdone by the

provincial_qpvernment through: - another administrative arm.
o o - | o T,

Budget Estimation. -~ .~
o - Table 4.3 shows that at E.P.S.B. the estimation of

budget for maintenance is done by the director of mainten-

~



- o : r ' 84(‘

ance and His personnel They w1ll estimate the ‘amount of -

»

‘money requlred WLth whatever facts are avallable..

At the E.S.S.B., budget estimation is done by ‘the
VSupervisor ofjmaintenance who ‘consults with thevstaff'
cOncerned'with maintenance work. The estimates of'cost of -

“malntenance have 1ncreased approx1mately 8% over the

prev1ous year.

_ - At the school level the estlmatlon of the budget for‘

>"ma1ntenance is Jone by the school board.

~

- In ‘the D.I. V.E., the Administrative OffchQCOnsults

-

budget fordequ;pment malntenance; Data from thé prev10us‘

year's expenditure, amount of equlpment ‘to bc serV1ced and

AS

repalred and frequency of the use of equlpment are also

.

con51dered, S

At N.A.I. T requests for malntenance and furnlshlngs

o

are submltted by each department to the offlce of the ShOp

-Dlrector, staff complles these and makes budget estlmates

)

based on the malntenance and furnlshlngs requests they

‘ recelve.



s
W

o
.v}s?"
Budget Jus€1

,ofymaintenance4

each account in detall, they approve the budget.

sented to the@

H "q'

_‘I;J 3. s

the malntenance budget is

Q&ﬁ“L@Ve/ﬁ

a”(‘ "’\1‘7 \i
é&sch@él ardw-»“'.”n,' S o

o . - T o v’
~. :

U> At the D I.v, E., justlflcatlon of the budget is done,

by the head equ1pment technic1an u51ng recommendatlons of

‘(I .
. W,

the Jab 1nstructors.

At N. A.I. T., it 1is done by the shop dlrector 's depart—

ment who con51ders requests from each d1v151on.

-

;FF;ECTIVENESS

‘.-V:A"-‘

Cost of Maintenance

I . , S . . -~

Y

[y

s 4 . S ' ) ‘ N . i‘ :‘._
© Table 4.4 shoéws that at the E.P,S.B.,,justificatiogtof _

- 85



the cost of malntcnance must always bc the COnslderatron of .
the mﬁlntenance department bccause costs have to be kept to-:
~5ﬂ9- a. mlnlmum. The maintenance department has two methods of

handllng these Most repairs are completed h] thelr own

staff but where they do not have quallfled personnel the
» / RS

';,unlt requlrlng repair w1ll be sent to an out51de organiza-
"f\~ / P ” \ .

tlon spec1a1121ng in that fleld The school board must

always strlve for 1mprovement and work toward,what is

Hw

Ay

{ cﬂ%51dered an opﬁimum 51tuatlon where they are able to

@ - e

pr0v1de the best p0351ble service at the least p0551ble cost.

o

BN

o e L
e ‘e 4

gt !i:j{bf,ﬁt'E;S;S~§f) the cost of.maintenance-is justified from
_theftotalﬂcost\of the machines. The cost of repair is
i3.jcompared nith'the costhof‘replacement-and life'ekpectancy
vh When:the decision has‘to.bevmadebwhether it should be ‘ BN
J '

repaired or replaced#' At the school lewel the5COntroi of
malntenance costs is done by the .department of maintenance C;; )
of the school board Most ma1ntenance=work is done by the
_ "department of,maintenance because it is more efficient and

- more economical.

%

At the D.I. V E., the Justlflcatlon cost of. malntenance
depends on comparlson of the cost downtlme of equlpment
- with the cost’ of equlpment replacement o ;:>



: | \
At N.A.I. T., for certaln eoulpmert, the cost“of main- -
tenance may rise to 8% of the cost of that equipment or in
'some cases, if the particular.equipment becomes old, it‘may
rise to 10% per year. Normally it has heen running about

4% per year.

Assessment of Maintenance - u
n X

j

<

Table 4.4 shows that the E.P.S.B. had sent out questlon—

~

nalres and has asked the 1nstructors who were involved with
the equipment if they feel the department of malntenance is
providing suitable servtce WLth respect to repair and how

the service might be improved.

P

i . .
At the E.S. SqB., the effectlveness of malntenance is
evaluated from the total amount of money that 1is spent. If

the cost of malntenance is about 5% of txe capltal inventory,

it is con51dered to be effectlve._

At the school level the assessment of: malntenance is

o

C o i

evaluated by the department of malntenance
: , :

s

At D I.v. E.,.the measurlnq effectlveness of Operatlons'

‘1s based on the - amount of downtlme of equlpment resultlng

o : \

4

in loss of teachlng time.



B

.Equipment mainfenance systems in the educationai
organlzatlons examined were . of three klnds- () post-~ ?
secondary educatlonal organlzatlons such aslunlver51t1es
and 1nst1tutes of technology, (2‘) school bo‘larifksi (3) .,co%
Dosite high schools. PoSt—secondary educationalhorganiza;
tlons have their own divisions or departments of maintenance
- employing permanent techn1c1ans to take care of “the equlp—
ment. ' School boards. have respon51b111ty for all equlpment
and bulldlng repalrs in the schools for whlch they are !
respon51ble. In compOSLte hlgh schools, the school board
takes care of equipment very metlcuiour'r because there is

much equ;pment. Normally techn1c1ans are required to pass
vocational certifiCates Or journeyman qualifications_depend—
«.1ng on the type of work in whlch they spec1allze. The

budget for malntenance is oulte high both in post- secondary

and school board Operatlons.

9,

88



ANABYSIS OF MAIN ENANCE SYSTEMS OUTbIDE OF

;I | A R r | - .xs.

ED CATION - 3 | ' /
. [ 4 M
The focus of this chapter is the study of maintenance -

3

systems in prlvate glrms and other enterprlses out51de

of educatlon whose functions. are concerned with. equlpment .

maintenance. - _ i ’ ’ C s

. N

These organizations reproduce spare parts of macnlnes

» .
. A

or automoblles which are not avallable on the market.

They sell malntenance and transportatlon 'services as well.
\A

s ,
3

The researcher has 1nterv1ewed five organlzatlons
\_They are:

1. (Digital

2. Gorman S Company Lxmlted (Gorman)
3. MacCosham Van Line Company lelted (MacCosham)

4. Stamco bpec1allty Tobls and Manufacturlng

Company Limited. (Stamco) B N

5. 'w.w. Cross CanceY Institute. (w.w..c:oé%ﬁ
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Tables 5.1 to 5.4 show the organization cf their
maintenance systems. :
> Nt \‘

!
STRUCTURE OF MAINTENANCE"

1. Organization

.a. Formal structure (Duty:of'Firms). Tablc

>5.l shows that the main fﬁpctlons of Dlgltal Equlpment

are sales\aﬂa serv1ce of computers and computer systems

manufactured by this company 1n whole or part. <AL f' ‘ -

f

Gorman the’ main functlon is sa’les- servxge and rental

of power.tvols as well ‘as portable and stationary

.

machinery for use in metal work, wood work, road work

and electric motor and machine shops. This firm wsually

sells approximately 50% of all school industrial'suppﬁaes
in Edmonton area. The main functlon at MacCosham is

mov1ng and storage of household goods and general

[}

merchandlse.' It serves local‘orwcoast to coast customers::
- m R .
Stamco rebuiids, according to the need of c¢li€gnts, many’

rs

. kinds of’ﬁachine and.automotive spare-pmis.nb availaﬁle' «
.on the market. Moulds fo plstic and'rubber;goods‘ ¥A\> P

and punch press tools are produced 4s well. At»thﬂy
L. : ' . : . . \
machlne shop of w.w.'Cross, the main function is to,

'produce spare parts for equ1pment and’ construct machines

~.

for medical tfeatment. None of these parts are available
v .

in the city'and it takes a long, tlme to order them

from suppller firms. _Thls machlne-shOp also produces

L I

. . ‘ . . o . )



equipment for radiation therapy -researcn.

/

b. Organlkatlon Chart. Tabre 5.1 shows that

most- flrms have t%elr own organization chart.. Seé
flgures 5.1, 5.2,13._,7;}4. Only one mécnlne shop, 'wi‘\
W.W. Cross, has no formal organlzation cnart because

here there are only two techn1c1ans each H@chniciarn
belng hlghly skllled to operate the ra;ﬁlnes and

produce the things which the physlclsts whLo design equip-

ment, requare.‘ - ‘ - . S -

- Figure 5.1 indicates that the organization of

the DlstrlCt Fleid Manager of Dlgltal 1s divided into

< g o

four branches: Calgary Branch Edmonton Branch Vancouver

LA

'Branch and Future Offlce Expan51on. .

2
' ) | ‘ | o
re 5.2 shows the organlzatlon chart of

Gorman where'there is-PresLdent,'Vice Presidentrand
. * ' 2 ) \ .

Sales Manager heading the management. Under sales
manager there.are three branches: sales, purchasingf
- and recording; Undcr koth sales and purchaslng there -

‘are sales and mechanlcs. Under recordlng there are

_sales Shlpplng and mechanlcs.

Figure 5.3 shows the organization thart under
supervision of MaCCoshah,FIIt is concerned with

e

» Y

a
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servicing and maintcnancc as indicated in the‘chart;
Under the_superrntendent there_are.four branches:
mechanical trades, garage foreman, crating foreman and'
was 2housing fdreman. The main function of mechanical
trades 1s repairing vehicles such as trucke, vans, fork
lifts, and so on. _The‘function of the garage foreman

is to dispatch and centrol vehicles;.'Tne main function
of the crating division is packing and sending men out

to care for commodities.

: Figure 5.4 deplCtS the organlzatlon chart of

atamco which shows that under the pre51dent or manager
there is an accountgng section, engrav1ng ‘'section and
machine shop section..

bl

2. Personnel

a. Qualification. Table 5.1 shows that the

v.technicians in Digifal Equipment graduate from technical

\‘t

1nst1tutes or have\?(ev1ous computer experlence. In
Gorman the technicians will have the qual;f1cat10n7of
factory training, mechanic training,ﬂun§§ersrty training
teehnical‘institute or high school training. At |
MacCo;nam the techn1c1an must have a,Journeyman S
":certlflcate and take a spec1al tralnlng program forv

his partlcular posrtlon in thlS company In Stamco the

technician should have the quallflcatlon ofva ‘
L F LL;‘:' “

Lo
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journeyman. At W.W. Cross the qualification'of a

technician is a journeyman's certificate.’

b. Experience of Technician. Table 5.1 shows. that

‘the.requirements fo; the technician in Digital Equipment
, does not eﬁphesize years of eXperienee beceuse'theee
peOple’get'Qempany‘training on the equipmeﬁt they will
be required ko ée;vice. Iﬁ'Gorman, the technician'does
net neeessarily require experienée because this eompany
tfains its peeple,for their work. ‘MacCosham did not
' ¥

mention the years of experience for a technician because

Y.
s

each is trained for his specific position. At Stamco.
the technicians have many years of experience. Most-
technicians come from_ébroad; for example,'from Gefmany,

poland and Italy. In the machine shop of W.W. Cross,
. L w o : : R

the technician had 30 years of experience before cdm?;wj

to work ﬁQf the institute.

N 3. Work Planning

a. ' Responsible Personnel. Table 5.1 shows thatethe-

perSon who takel responsipilitybof planning may have
different tifies dependinq.on ﬁhe company. At Digital ,;
Equipﬁent, he is Field Service Representetive; at Gorﬁan‘e;
':Sales Manager; at MacCosﬁam's, Superintendent and'Mechaﬁic;

at Stamco, Technician, and at W.W. Cross, Technician.,



-

b. Planniﬁg Pfocedure. Tabie 5.1 shows that the
maintenénce planning ?rocedure of Digital Equipment
depeﬁds on the status 6f contract between the company
and the CUStomers. Normaily the mainténaéé works aré'

;. -actised according to the inxruqtidnallmahualﬂ Gorman -
sends'a/technician to loock aftér the'machineslthat are v
sold to the customers as beihg'écheduled in the record.

At MacCo;ham, when a driver needs to maintain the vehicle
or itﬂi§Atime for maintenance as 1ndicated in the

record, he makes a reéuéét to the superintendent. 'The
‘superintendent consults with the teéhgiéianvfor thé‘ ‘
p:ope; work. = At Stamcd, the technician Qho is resp&nsible
for ény particular @achiné must take cgré\bfiéxeventive-v
maintenahCe every day after work. Thé maéhiné-shOp ‘.
~of W.W. Cross‘aoésbnot;haQelfoimal planning for equipment-
vmaintenance. To'éhangé 0il as indicated on thé schedule
for machine tOOlsviS rOutiQe.‘ Since only two techniciaﬁs
“are at work and the machines are_not used'oﬁ a production
basis;,they‘are not feally worn Qut; Maintenance ié

not frequently reQuired:*

‘e
K4

c. Emergency Case. Table 5.1 shows that at

Digital Equipment, if the customer has an emergency case

- of machine break down, it is reported to the Field

Services Representative. The Field Service Representative

/‘,-./ :

102



&

N

/

. »’/

‘considers company and decides what should be done.

Gorman. is not concerned with emergencies. At MacCosham

if an eﬁergency case occurs with a vehicle it is

%eported to the superintendent. At Stamco for a

[

spec1al case such as machlne break down(ithe manager w1ll

ask the techn1c1ans to help repalr it 1mmed1ately.. At .

W.W. Cross if the treatment machine is broken down,

_everybody available, including the physicists will

R

[coogefﬁte to get it-back in operation. If there is a

major break down,, ‘the superv1sors will have to work

karound the. clock to make repalrs. If necessary, the

company representatlves and techn1c1ans will be called
Y\ )

‘in.

°

T d. Transportation Table 5 1 shows that the

vehlcles used for transportatlon in Dlgltal Equipment

are prlmarlly cars and alrplanes, depending on.distanée.-

At Gorman's a half ton truck and a panelAtruck are

"used for transportatlon in the city  (Edmonton) and out-

sxde truck llnes are used in rural areas. At MacCosham
mov1ng ar dellvery of commodltles is done by small
vans, trucks rallroad and alrplane.’ Stamco and w,wt
Cross do not use transportatlon.i |

el Time of‘Delivery ) Table 5.1 1nd1cates that the'

_tlme “for serv1c1ng the dlent of Dlgltal Equlpment

103
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4
depends on the status of the service: guarantee,.contract
' or telephone. If the equipment is‘guaranteed,ogjon contract’

it receives immeédjate service. If the equipment is non--

"guaranteed or non-contract and the‘servic@ is called for

) ,
b tele hone the service ranges from instant response
y p - p

to& WO days. At Gorman; for deliverable commodities;

‘ if they are avaiiable in stock, the commodities wi 11
reach the customer in the .city within 24- hours. . For

~rural areas, such as the Northwest Terrltorles,'it takes
three to ten days. MacCosham delivery commodxtres'in
the city area within:24 hours. ‘This means‘packing and
moving on thefSame.day.r In rural areas,mseryicing'
depends on. the dlstance, rangingvfrom_one day to oneiweek,
forbexample, three days from Edmonton to Inuvik._‘For_

foreign countrles the company cannot control the time

of shlpplng although 1n1t1al handllnggis-dOne very quickly.
} ST

Stamdo does not dellver 1ts
S
NN,

spec%f%}zeswln rearranglng productlon schedu}es to

products. . This company}

27

accommqgate ‘the customer as soon as p0551ble. The machlne

shop mf W W Cross also does not use dellvery. It

concentrates on repalrlng and producing ‘parts. .

4

PROCEDURE OF MAINTENANCE

Vo

‘I: Area of Work

\

. o chgaand/or Area of WOrk Table 5.2 shows

k4

\

that the malntenance section of Dlgltal Equlpment stresses

>



# ,
installat}on; repair, preventlve malntenance inspection
and'site planning.,tﬁt Gorman, areas of ma}ntenance work
are welddng, printing, cleanlng, general shop, electrlcal
and tune-up. The areas of maintenance work at MacCosham”
are truck maintenance overhaul repair, lubrication, washing

v and palntlng;.m ‘Stamco, the areas of work are grinding,
heat treatment metal pun;hlng, mouldlng plastic and

rubber small and “fine machlnes mllllng, sharpenlng and'

engraving. At ‘the machlne shop of W W. Cross the areas

‘'of maintenance work are machine shop,‘phy51c1st laboratory

and radiationftherapy_area. .
"v 5 v ‘ » R (/ -

b. Scope and’/or Area of Liaison Work. Table 5.2

'inddcatesvthatlthe scope of 1iaison'work in Digital
Equipmentﬂhad close>conmunication lines with all other

» departments. At Gorman the malntenance sectlon has
1iaison'with parts area, offlce area yard area, dlsplay

area, shlpplng and serv1c1ng area. MacCosham and Stamco
s
B

did  not reveal 11alson work In thﬁ machlne shop of W.W.

b
Cross the. area of liaison. york is: the X—Ray Department

]

whlch is in need of frEquent mechanlcal help.

iy

2. .Inspections /] A

a. Inspector and Procedure.-‘Table,S.Z shows th at

/phe 1nspectors Of‘Dlgltal Equlpment are fleld serv1ce

representatlves, the procedur dependlng on equlpmentv"

s



N
.ﬁ}"

4

"status. If equipment is under service contract, schedules

are set up. Inspectors use the field service activity
report/order form for reports, dﬂders and suggeSt;on55

This form indicaﬁésaSuch things as: ‘"serial number, custo-

mer name, cost cente:,‘re&uest date and material ust.
o Coow
Inspectogs jof Gorman, are also receivers. When equipment

arrives in the warehciuse, the shipping container is removed.

The machines are put together according to the instructional

L
e

manual. Then, it is tested with the appropriate’ electric

poéer. 'At)MacCosham::all equipment which is used for

‘repatr and maintenance iS ir spected daily by thé.mechanic.l

. The trucks areifirst»inspected byvthé drivers'who use the

. used (Figure 5.6);ﬂﬁﬂ L v ' o 1

! .
request form (Figure 5.6) to re¢ordvthc.resu}t of inspec— "

tion such as checking'dil ﬁgtér, battery, etc., but the

second;check'is'done‘by the mechanic when the truck comes

in to be'maintained or repaired when the garage form is ‘;_

Figure 5.5 shows the request form which indicates. :

a

unit number, mileage, date, driver's name, driver's report

3

on vehicle -operation, work authorized, mechanicg's name, and
"total cost.

< § Figure 5;§;Shows-£hevgarage form which indicates

I
:
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oo
'FIGURE 5.6
GARA&% FORM
o . '§~v .
MactQSHAM GARAGE LIMITED

: \ X

Mechanic: : [ - " Dco-e

¥

. Truck#: ' Make: Serial#: ‘ License:

Mileagev_

Completed Amount _Parts. - Amount

)

1
7
-

GaSo-.‘oou.ou.oo-ooo..“.qouoooco. SU-P..PLIER&
' INVOICE NO.

Oil.cceecccecccconccncncoanssee *
,Grease..;;............a...,47..
Whéelvpack..;;.......22...uf2..»
.Filtef.;;.......f,;,;;......... f ”;', . ;3“
Plugs.....a..;....;.;..,.;..... .

POint_S-ooo......o.o;,.4.0.vog...-

MiSC. @sec0esesscssosssscssesORC

N
L

Work Réquired:

SUMMARY :

| Gas&Oil I e . 290/1

Service ‘ - 290/3

- Partsé&Material : : ' .+ .290/5

Labour . . o "“', . Hour@® ' 290/2

WO # R S TOTAL

108



1,

mechanic, date, truck num?er, make serial number, license,
mileage completed, amount, parts, work required and

-

summa” *’.

At Stamco they did not identifyvthe»inspector‘and
)procedure. At the machine shop of W.W. Cross the iﬁﬁ?ec— /
tors are carried out by the s*pervisor.‘ The inspection
covers proper functioning of all parts related to repair
work'done.. ReEE}gr inspection takes place ‘as required
by -a fectory schedule_or after*ény;major'repair.

1]

: - .
b. Results of Inspection. Table 5. 2 depicts that

the results of . 1nspect10n at Dlgltal Equlpment are recorded
and‘reﬁorted on normal service reportlng‘form. At Gorman

the result of inspec ion is reported by letter to the
L

' company whicch tranSports the commodlty, if the commodlty

'1s oamaged. Clalms are flled agalnst the tranSportatlon
company or the suppller for Shortages At MacCosham, the
result of the- 1nsp%ct10n is reported to the superlntendent.

"He consults w1th the machlnlst what is de51rable, repalr
J 3

- or replacement. Inspectlon results at St?mco are not s

shown. For W. WjZCrOSa, the result of 1n§éectlon is

reported 1n the rec0rd book - record is kept all parts.
LI { . - ,‘- . f .

‘ekchanged,and repair g_ione. .

109 -
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3. Inventory Equipment Retords

a. - Equipment Record. Table 5.2 shows that all equip-
. 3 : . : ‘

ment and spare partsoof“pigital Equipment are_recorded in
a filingvsystem.b At GormanL the new maChines and spare
'parts are recorded on cardex (Figure 5.7). If a machine
needs spare parts for repaJrlng, the record of the parts
will be 1nvestlgated and thcn the work order will be passed ;
to the_partsldepartment where the needed.ltems may‘be
supplied, The two - records (work'order and‘cardex) are
kept on file 1nn:he kentral office. At MacCosham,'trucks
and new equ1pment are recorded 1n the flllng system. |
There an&@two records one’ 1s kept ‘in the garage and the
other in the main offlce. All machlnes of Stamco are'
‘recorded inva’fdling system. The spare parts manual of
each machlne is kept in the file as well. These records
are kept in the shop offlce. At the machlne shop of w h.th

Cross, all machlnes are recorded on a numberlng and flllng

. Syqtem in the maln store offlce and kept there.

¢

'

'b. Criteria for Stocklng Parts., Table 5. Z shows

‘that the crxterla used at Dlgltal Equ1pment are determlned

N ©

by the corporate fleld service stock room. At Gorman,

the spare parts w1l{ {g 1n the stock or not dependlng on,

\kfb//—\ir‘

the: recommendatlon from the facoty, or on the frequency
of selllng those parts in one year (three tlme up 1s the

-mlnlmum&Q MacCosham does not keep spare parts in stock
: tLa .

b TR

¥
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except for some small parts which can be moved quickly a

or can fit most trucks such as spark plugs, tires, and so on;

otherwise they order them when needed. At STamco, only
'few spare parts such as cross feed.screws and some feed

»pscrew nuts ‘and bushlngs are kept in the storage room of

'..shop.i_w;w. Cross did not 1dent1fy crlterla for keeplng-

spare parts.

‘c. Estimate Rurining Time'of Machine. Table 5.2

illustrates that the estlmated runnlng time of machlnes

Dlgltal Equlpment are determined by corporate fleld

nd/

a

the

ES

serv1ces. At Gorman, the runnlng time of the machlne is
not estlmated 'At,MacCosham, the runnlng time of the

: trucks is based on ‘the mileage, for example, every 1500

~ miles the oil should be changed and the truck should be'

greased. For the machinery this is done every 100 work1
;hours; ht Stamco'and W.W. Cross nO»estimate of‘ronhihg
ltime was identified;

. f

FINANCE
. ' . :Q . _
1. Budget for Maintenance. Table 5.3 shows that the

'maihtenance budget of Digital'Equipment is about 10—12%'
of the capital‘equipment-inventory._ At Gorman, it is
about lO%pof the'capital‘inventory, Stamco spends about

$6,000 per year‘on preventive maintenance and repairs.
: v . ‘ S : ‘ °

ng
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MgcCosham spends about $500,000 for maintenance each year.
Z . S
The budget for the maintenance machine shop of W.W. Cross

is not shown because most of the spare parts can be pro-

duced intermally except ‘for some materials used for

- preventive maintenance such as o0il, coolant and so on.

2. 'deget Estimation; Table 5.3~Sth§ thag the estimation (‘
budéet for maintenance of Digiﬁai»Equiément_fg?dohe from
past ekpgriénce. At MacCosham,: the recof&ibf’fﬁé.forﬁer
year is the criterion for estimation éﬁd juétificatioh for
the next year. At Stamco, the‘mainténance budget goes up
with the amount of work donme. So if there is good VOlume»'
of business and‘thé'machine ié used many. hours, more mbney
will bé‘speht to keep it runningr' In W.W. Cfoss}'tﬂe,eSti_
mation for the maintenance budget is made by'the physicist'
in'codperatioh with theimachine shoé superintendeht'and |

electric technician..

3. Budget_sttificétion.'>Tab1e 5.3 shows that at Digital

Equipment, budgetinQ~is done by a field service representa-
"tive who'is‘required;to show a profit. At Gorman, it‘dépends
‘on cost and condition of equipment, for example, if the cost

-~

.of<répairing is 65% of the.cﬁft of new machines, it will be_v

~ more ecOnomiCal to replace it. If the cost of the new

machines is too expensive, then repairings«is considered.

At MacCoSham,'it is the responsibility of the Superintendent

AN



to determine between repair and replacement. fAiﬁ§tamCO

W ;‘)’.Q' . i

it is con51dered by the manager and depends obf%@é
-um u

b ‘}..rg

tion of the machine. 1IE the machine cannot be“{
economlcally, it should be replaced for eﬁample;“"
machlne costs $10, 000 and it costs $1, 000 Ya year to keep

it running, it is usually more sultable to sell 1t and find
a new one. On the other hand, if it costs $lO 000 to be
‘replaced whlle it costs $400 $500 to keep it’running,‘it
| may be better to malntaln 1nstead of replace. HAt W.W. o
Cross, the justlflcatlon of the budget is done by the' |

: administratiVeyofficials who decide how much each depart-

'ment'gets;‘, ' g
'EFFECTIVENESS
1. Cost of'Maintenance

Table 5.4 shows that the cost of malntenance of

' D1g1tal Equlpﬁent is estlmated on a per ~hour- rate cost
plus. expected cost of reolacement parts. At Gorman, 1t

is justlfled by the effectiveness of the machlne after
’repair.g If the machlne is repa;red and it can work for
_onepyear more, it is worth‘the cost toerepair. If the
machine needs to»be‘replaced in three,year‘s work time,-
‘the'cost of replacement is justified. MacCosham considérs\
the economlcs of keep1ng the organlzatlon running sgﬁ?thly

and the effectlveness of the machlne and work productlon.



vvtpreventlve maintenance of their equlpment W1tn respect to(&/

;Most of the. firms have the1r own department of ma;ntenance,

a 4

At W.W. Cross, it is dependent on the highest standards

in treating patients.

-

2. Assessment of Malntenance

)%% 5. 4 shows that the assessment of maintenance
of D1g1ta1 Equlp@ent is measured interms of customer
relatlons. At Gorman, it is measured 1n terms of financial

eturns and employee moralc. Moreover, the customers are

"_satlsfled with the company - fac111t1es. MacCosham considers

vthe satlsfactlon of cllents and employees. At StamCo,
it 1S measured by the techn1c1ans who keep the machlnes
runnlng and producxng accurately. At the machlne shop

of W.W. Cross, the effectiveness of operation 1s;measured

by the breakdown in the treatment area.

Summar

'The equ1pment malntenance systems used'by private

»industry Vary. Some produce spare parts no longer avallable

for the repalr of spec1f1c machines and automoblles. Others

supply spare parts, sales serV1ce and sales transportatlon.

machlne shop and general malntenance shop for repairs an

3

- quallflcatlons of techn1c1ans, some organlzations'requireﬁ

_extended experlence Some. d1d not. Instead they requlred only

that the techn1c1an be a graduate fro? a vocatlonal 1nst1tute.

115
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~The maintenance budget of printe firms is considerably

higher than that of educational systems because most

industrial machines run for longer periods per day.



CHAPTER VI
NEEDS AND REQUIREMENTS FOR .
' MAINTENANCE IN THE THAI COMPREHENSIVE

SCHOOL SYSTEM

The information about.equipment“data fromélhailandft
_has teen drawnvby.the researchef from the reports on the
'Thailahd ComprehenSive School Project (1969 and 1971), a
report submitted to- the President of the- Canadlan

Internatlonal Develop%ent Agency (C.I. D A.) by Dean H.T. .

v

/ffoéfts, Director of the Un1Ver31ty of Alberta - Thalland
Comprehen51ve School Pro;ect.‘ Thls report consists of
‘a submission from the Canadian team. Qf consultants 1n‘:

TThalland an account of the,tralnlng p;ogram and a
financial statement. Additional information is drawn from
the reports of the Temporary Maintenané; Team and the>
experience'of the researcher who worked wlth that teama

. for a pefiod of time. |

Following tyoessof data from'Thailand were oOnsideged:
1. Kind and number of 1ndustr1al arts (I.A. ) shops , 

in ‘the COmprehen51ve schools.

i
A

2. Klnd and amountfof I.A; equlpment'in each shop.
3. Essential tools for maintenance work.

Vehicles used for maintenance.

117
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RRETEE L EFE AT A
)1 | 8|Bdse|Eel8 |E|&le e
samsen Wittayalki 11 |rl | 11| 1| 1fo-Ea.
" Piboon Wittayalai 1)1 1(-1¢f 1111 1. 1I|Co-Ed. o
korn Sawan . . 111 1 1y 111}.1}] 1|Boys.
ajseema Wlttayalal L1 17 1 111 ¢ 1 1 |Boys.
“ Kaen- Nakorn , 1)1 1 1} 1|1} 1f 1[o-Ed.
oi-ed Wittayalai 11 1} 1 11111 1 |Boys. -
Benjama Rajrangsarit el 1 1)1 1] 1 1| 1 [Co-Ed.
Yuparaj Wittayalai R 1 1| 1f°1 1| 1 |Boys.
¢, Udorn Plttayanukoon §§ 1 |1} 1] 1] b 1 1 |Boys.
Piyamaha Rajalai 3} 11| 1} 1]1] 1| 1|co-Ed.
Kanarajsadorn - Bamroong | - 11 Sl 1 111 1 1 {Boys.
Samakkee Wittayakom - -1t 1 ‘1 1 I| 1 1| 1|Boys.
Haad yai Wittayalai 1} 1 1 1 1} 1] 1 1l]|Co-Ed.
Cholraj Umroong 111 1 1 1f 1}1-11].1|Boys.
Saraburi. 111 11 1 1111 1 |Boys. -
- Boonyawat W1ttayala1 111 1.1 1 111 1 1 |Boys. C o,
Benjama~Maharaj 1f1 111 1 1] 1 1.} 1 |Boys.
Chalerm Khuan - 11 -1 -1 1] -1 1 1{Girls.
. Ayuthaya ‘Wittayalai 1.1 1 11-1 111 1 1 |Boys.
'* Benjama Rajuthid 11 |1 1 11 1 1 1 |Boys.
Total 20§20 |19 | 19| 2019 |20 |20

T

E
TABLE 6 1
Kind and Number of Industrlal Arts Shop of

the Thai Comprehen51ve_Schools.
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\

1. Klnd and Number of I. A. Shops in the Compr¥ehgnsive
s - : i . .
- ‘ ~A\ ’

7 ScHools.:
. . RN

Table 6.1 shows that in the comprehensive schools

in Thalland; there are -twenty general electricity shopsf
-twenty unlt electr1c1ty and electronlcs shops, nineteen,
general power mechanlcs shops nineteen unlt.power ,@;.
mechanlcs shops, twenty qeneral'metal shops, nineteeni
unit metals shops, twenty drafting rooms and twenty"unit_
wood constructionshops. The”general shops are‘designed v
and equlpped to offer an exploratory course for first
'year students. They may also be used to handle some of
the'second year classes when the unlt-shops are belng
sused to capacity; The_unitfshops are designed and equipped
“to offer;ﬁvanced.training in.a specific area. The “remarks"”
"shoy thatitherevare si* co-edifit&onal schools, thirteen
]boys 'schools and one glrls school; The co—educationalh‘“
schools have the same shop and the same equlpment as the
boys school. The glrls schools empha51ze ‘home economlcs'
o ) . -
more than 1ndustr1al arts programs so the shops and

lequxpment are dlfferent. The 1ndustnal arts shops are' Y

‘Jocated in separate bulldlngs.' The electr1c1ty, f
N v

electronics and tﬂf wood and constructlon shops.occupy =

one 14 X 42 meter bulld;ng while thevdrafting, general
power and power mechanic shops occupy another 14 x 42
meter huilding.' The general netal and metal working
-shopsroccupy anotherbsmaller‘ghildinq that measures‘

14 x 31.50 meters. 'All‘industrialvarts,shops,are,located'
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inuthese huiidrngs. However, - the girls' sohool.had
“only two huildings because threedareas.of industrial arts '
are excluded. Those areas are geherai pouer dechanics
shop, power mechanics shop and metal work shop. In
Thailand, due to the cllmate daylight is ‘used more thah‘-
electrlc llght in these bulldlngs. Both sides of‘
hlndustrlal arts buildings. have ylndows which open for’
light and cross.ventiiation. | |

’ d@' ) -

Flgure 6 1 shows the industrial arts bulldlng I.
'This building oon51sts_of general eleotrlolty shop,
eleotriéity-aﬁdheleotronics unit shop and wood‘and
constructioh unit, Shop. fhe first half of the huilding‘
1s arranged for general electr1c1ty shop and electr1c1ty
‘and electronlcs unit shop. The reason that the general
, and the unlt sh0p in- the same subJect area exist 1n~the
same bulldlng is that the ceneral shop can also serve the
:studentstho are "over llmlt class“ from the un tbshop, -
Both shops use the same panic control swrtoh ; afq¢y

switch,.teachers' room and ham radio statlon but each has

: 'its owﬁ tool room. In the unlt shop the power used is

i'single phase

electrlc power supply system.v The gge of‘these-two shops

lls approxlmately three hundred square meters. ‘anhg
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shop area can serve twenty five students at,a’time;

The second half of the building is arranged for'a wood
“and constructionbshop; This area has its own‘panic switch
and safety circuilt breaker. The power used is 220 volts
50 hertz single phase and 380- 440 volts 50 hertz three phase
electric power supply systems. The area of ‘this shop is

approxrmately three hundred square meters

Flgure 6.2 shows the industrial arts. bulldlng II. The
bulldlng is d1v1ded into three sectlons- draftlng roomlqen-
eral power mechanlcs and power mechanlcs unlt shop. The *
_draftlng room is locatednat the end of ‘the bulldlng ,Theh
Vwall and chalk board ‘are used to absorb the noises'fromvtheq
general and unlt power mechanics shops. General and unit
power mechanics shops are in the second and third sectlon
~These two shops have a common teachers' *room amd an open area_
’joinin the two faciiities. This3wrll enab the students
and teachers to share certaln pleces of equlpment and work.
_space.. The two areas use the same panlc sw1tch to ‘control
elettrlc power suppller. ‘The power used is 220-volts 50
hertz single'phase and 380-440 volts 50 hertz three phase{

‘ - | o :
'frgureIG;B”sthg;theAindustrial arts_building ITI.

This building is smalﬁer’than " the Other_two.' It is divided .
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g VN L
Y
. . A . LY
into two sections, one for general metals shop; another for

a unit metalsfshops. The area is appro mately four hundred

and thlrty square meters. Each; shop had\ its*own panic

T

switch, safety sw1tch and tool room. Both areas are open

to each other and share one teachers Aroom} The power used

i

}lS 220 volts 50 hertz single phase and 0- 440 volts 50

hertz three phase electrlc.power suppl

2. ¥ind and Quantity of Equipment

. Generalnelectricity shops. ‘The equlpment in this

shop con51sts of ba51c hand tools, basice measurlng 1nstru*
nents for e1ectr1c1ty and low voltage A.C. and D.C. electrlcb
power.- The descrlptlon and quantlty of each of the forty—'

» flve 1tems of equlpment are shown in Appendlx cC.

b, General metals shop The equlpment»prOV1ded for
this shOp 1ncludes ba51c hand tools, ha51c measurlng
vlnstruments, and basxc power tools. ' These tools are used'to
- explore the,interests and'aptltudes of the students.. They 5;
permlt students to become acqualnted with them as well. The
descr;ptlon and quantlty ofﬁeach 1tem of equlpment is shown
in AppendixvC. | | |

T Cc. General power-mechanics sh_p The equlpment of thls

'shop 1s used to explore the. 1nte§ests and abilities of flrst

_year students of\ihe comprehen51ve school equlvalent to grade
l‘ : /

8. As far as. equ1pment is concerned the empha51s 1s on hand
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/

tools, measuring instruments and some machine tools. .They
1nclude such .items as nut drlver set, wrenches, inside tub-
ular, mlcrometer, spark plug cleaner and several others.
The description and quantity 6f eaoh of the seventy-gix

items of equipment are shown in the Appendix C.

d. Unit‘electficity and electronics shop. hThe equipf
ment,of.this‘shop'consists primarily of hand tools, complex.
measuring inStruments, generators, motors, nower supplies -
and audlo frequency generators, osoillo—SCOpes, electricity
_and electronlcs student kltS and radlo frequency generators.
The'descrlptlon and quantity of each of the seventy—elght
. items ‘are shown in Appendlx C. |

»

e. Unit metals shop. Machlne tools, complex hand tools,

"conplex measurlng 1nstruments and forglng equlpment are
emphasized'in'this shop.. They include, for example, lathes,
shaper, milliné machine'dnd several others. The‘description |
and quantity of each of one hundred and_thirtywitems of the :
S g . \\////f“‘

f. Unlt power mechanlcs shop The'equipment in this

qulpment are shown in Appendlx C.

shop ConSlStS of power tools for maklng repalrs, hand tools,
t

'spec1al hand tools for maklng repairs, tune up and testlng

equ1pment~ The descrlptlon and quantltyﬁqfﬁeach of the one
hundred and seventy—four ltems of equlpment are shown in

'APpendlx c. . . , o ‘ L ' | ;

g.' Unit wood and constructlon shog, Hand tools, port- =
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able tools, machlne tools and measurlng,lnstruments for
wood work and constructlon are empha51zed in this shopv
They include, for example, jack planes, keyhole saws,hclr—
cular saws, wood lathes, marklng gauges and several others.
;The descrlptlon and quantity of each of the one hundred and

twenty-exght items of equipment are shown in Appendix C.

h. Drafting room. This shop has only sixteen items of

--equlpment. These are used for'drawing and printing./ The
'descrlptlon and quantlty of the equipment are shown in

:Appendlx C.

3. Essential Tools for MaintenanCe‘WOrk

-The Temporary'Maintenance Team posseSSes some essential
'tools for malntenance work for the comprehen51ve schools all
over the country . These tools are normally not avallable
ln the schools or, 1if there are some, they are in llmlted

quantiy,

The existing tools are sufficient‘to’maintain‘all'equip—
ment in the comprehen51ve schools | The maintenance'equip—:
.ment has be@n obtalned from several sources. |

: a.‘.A onation of ($l 500) flfteen hundred dOllars from
i ~the Canadian Embassy in Thalland
| b. Eq lpment from Canada de51gnated for certaln schools

o but held at the warehouse for malntenance purposes until
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‘the schools were completed.

~

c. Equipment purchased with reqular project budget
- funds.

o d. The Bank of Thailand Loan funds.
5 : ) i ’

The major items of equipment and special tools are

Y

shown in Apﬁendix_c;
i
-

4. Vehlcle ‘Used for Malntenance ﬁq?@

The duéy of the Temporary Maintenance Team is to visit
the school shqpéjal;’OVer_the country in order to help

_repair.or install;eduipmept. The vehicles are needed'to
- carry the spare paégs and equipment for repairing and main-i
Ataininglthe/equipment in the sohools; Live out of the 51x
vans used for malntenance and warehcase wOorx were donated
by an Amerl an Alr Base in ‘Thailand. The Department of.-

.0

General and Adult Educatlon spends a certaln amount of money
to repalr and malntaln these vehlcles each ‘year and keep |
" .them in good condltlon. The condltlon and size of the
vehlcles are descrlbed 1n the proposal of the Temporaryl
Malntenance Team submltted to Director General of Department
of General“and”Adult Educatlon and Dlrector of the Compre-

hen51ve Schfol PrOJect (Gret51nger, 1973) The vehlcles

\
VoL

are. .
IR ag

_Jeep Wagoneer (2) - Both are in too poor mech-
an1ca1 condition to be consxdered for lengthytrlps-

g
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g Even for short trips, the carrying capacity of
these vehicles is too limited for maintenance
equipment to be brought along. )

Dodge Van-This is the vehicle best suited to

maintenance purposes. The capacity, while not

great, is adequate for most requirements. Com-~-
fort for long trips is acceptable and the horse
power is sufficient to maintain a good travel-

ling schedule on the highway. The problem with

.this vehicle is that it is becoming old and is

increasingly in need of repair. ' ;

Land Rover is in good mechanical condition but is
egtremely uncomfortable for long trips. Also the
load capacity is too limited to make it accept-
able for most maintenance trips. -

- Pick—hp‘truck4This half ton Chevrolet has room
for two passengers only. The load is not pro-
tected from the weather or from thieves.

¢ International Van -This one ton vaA is good' for
carrying heavy equipment but is too slow to be
practical for long trips out of Bangkok. The
‘fuel consumption is also too high to be practical.

The Temporary Maintenance Team has proposed the pro-
- posed purchase of a new véhicle for maintenance work.- The

specifications proposed for the vehicle are:‘(Gretsingér,

v .

v

1973b) I

:.Van type one ton body. (minimum) with the front
#%wo rows of seats, space for equipment and lug-
gage storage rear opening doors, and windows all
around. ) . ' - :
Power transmission, 3 or 4 speed, synchro-mesh

’ gear box with standard clutch transmission. _
Engine 2.0 litre (minimum) V 4 or 4 in-line,
. capable of developing up to bhp. 90-gasoline
. preferred. _ _ o ' :
© . Brakes - Dual line hydraulic brakes required

on all 4 wheels in addition to hand operated =,

emergency brake.



4
Electrical system - 12 volts, including heavy
duty battery. £

Summary

O

Twenty comprehen51ve schools have been located through—

)
out Thailand, each with 1ts own 1ndustr1al arts shops and

'equlpment. Twenty shops are “equipped for programs in gen-
'eral electricity, - ‘twenty in electrlclty and electronlcs,
nlneteen in general power mechanlcs, nlneteen in power
mechanlcs, twenty in general metals,unlneteen in unlt metal
twenty in draftlng, and twenty in wood and., constfﬁEtlon.
In these schools 1nstallat10n and equ1pment malntenance 1
have begg the respon51b111ty of a temporary maintenance
team whieﬁ\pas some equipment ‘used for malntenance and
,‘yehicles‘to tranSport‘maintenanee.éupplies and permit

supervision.
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CHAPTER VII . R

THE REACTION OF THE PANEL OF EXPERTS TO PRQPOSED
MANAGEMENT OF INDUSTRIAL ARTS EQUIPMENT
MAINTENANCE FOR COMPREHENSIVE SCHOOLS

"IN THAILAND

-

The model of management of industrial arts equipment

T

maintenance for Comprehensive schools. in Thailand was dev-
eloped aftet analysing‘the results.offnaintenanoe sQStems

of education in Alberta (Chapter ;) matntenance systems of
lndustry in Alberta (Chapter 5) and requlrements of equ1p—‘
ment malntenance iny Tha1 Comprehen51ve Schools (Chapter 6)

ThlS model was submitted to the flve members’ of: the panel of
}

, experts as déscribed in Chapter 3. A Copy of the model,
which was. sent to the panel is shown injAppendix B.

)

The purpose in seeklng reactions from the panel of
: experts was to help 1n the development and reflnement of tne
f1na1 Model of Management of Industrlal Arts Eqplpment Maln—

»

tenance for Comprehen51ve Schools in Thalland

~ R

. Every statement in-the model submitted to the panel of’
';expéfts~allowed for responses on .a three point scale 'in-
'[cinoed“ithhe Response Form.

K2}
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Write A. Agree complectely,

 ‘Write B Agree'in principle, and indicate further the
condition requirements or additional comments..
Write C Disagree and indicate an alternative_if any. '
The‘responses of the panel of experts are shown,in-
summary tables 7.1 and 7.12, except comments made which are
noted in the text. Each statement. in tpe_mOdel fdgether,
-3 . . . . . o
with the reaction of the panel to it is presented in this:

'

chapter.

.

 STRUCTURE OF MAINTENANCE

. ~Organization

1.1 Organizational Structure The organizational

: ' . : ' ' e
structure of I.A. equipment maintenance should include two.

levels of personnel: managerial and operational.

@ - L, e

The‘Organizationalvchaft is shownfon £igure 7.1.

P

B3] ®
N v

No panel responsesiwere solicited for statement 1.1.
T _ . - .
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4

. A summary of the reactions of the panel of ex~-

perts to this part Qf the. model is shown in Table 7.1.
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Table 7.1

Summary Table of Reaction of the. Panel of Experts to

Section 1, Organization of the Proposed Model for equip-

ment Maintenance.

Item No. ;f‘Hquiﬁg B 9y Paﬁel Evaluation
RO 7 1,2,3,455.
Lol QOEQaniz;tion o
: . o
+ 1.1 . Organizational Structure & Function j o
"l.ll Ménagerial Level‘vv o A AAA B , n
"'1.12 Operational Level A A'A_B'B: :
- 1.1zi ‘Ge;erai Office | A A ABA
1.122 ?u{%ﬁas;ng and |
\\AéEounting or . A A_AvB‘B
1.123 wWarehouse = - ‘AAABA
1.124 Géneral»Mainteﬁanée E
Shop ~ 'AAABA
1.125 Technical Service =~ A B A B'B
 1.126 Transportation .~ ABABA j : . ﬁg

1.2 Maintenance Function
) 1.21 Maintenance Staff - BBABGB

42

<« " . 1.22 Teaching Staff . BABBB.
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1.11 Managerial Level Thls -level 'is to.administrate

the whole of malntenance pOlle and maintenance work for o

all comprehenslve schools in Thalland

o
B

Four of the panei members agreed completely and one
agreed in pr1nc1ple. Panel member (5) suggested that the
app01ntment of an a551stant director be a further con51d—
eratlon. Thls app01ntment 1nd1cates a hlgh salarled p051—

'tion. As an alternatlve, he suggested a highly qualified

’

offlcer or bu51ness manager who would be able to assist the

P :dlrector until such tlme as development warranted the ap—‘
S " -
-p01ntment of full t1me ass;stant dlrector.‘ He further

v's'

:suggested that avallable funds be dlrected more toward the

etc;f

T o o e ~:‘-.‘ . . .
‘ S o
',Thls level is to serve the ‘

-~

'vtl;l2 Operational 'Level.

.1|-~ “

'fdmalntenance ‘function (as def@ned ‘in chapter 1 of the
,.H

4

'yli;report) Included in’ ghls category are general offlce, pur—

;”;@chaSLng and accountlng sectlon, warehouse, generalpmaln—. L

7

;y}ffftenance shop, technlcal serV1ce sectlon, and transportatlon.

- . N e \
. S . —

Cose .

A "‘Three ofﬁthe panel_members agreed~COmpletely, while

~ f)”upanel member (4) fecommended dependlng upon ‘the size ofﬂ

IR the opera@ron, the comblnatlon of, 1. 121 and l 122 1.123

':-6}.
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and 1.126, 1.124 and 1.125, to m;ke'threé}operational”fdnc—
tions rather than six. Panel member (5) expressed concern

oy

that too much effort mightjbe devoted to ?paﬁér work"sand

"-not enough to the actual maintenahce“function;

1.121 General Office Thé funétiéﬁs:of‘the_geng;al
office are proposed to include (1) coéfdinatibn.of various

sections at the operational level, .(2) prQV;siQh of ser-

vices to the other sections,. (3) communication bétweén.fhe- .

maintenance office and;other bodies such as private firms
and schools, (4) inventory card recbrd,'and arrangement of

¥

servicing trips: Two persons are required ih this .section,

-

one a stenographic clerk and the other .a business clerk.

Fout of the panel members agreed ¢oﬁplete1y;with the
'model while panel member (4) again recommended the com-
bination of functions 1.121 and 1.122.

1

.

1.122 PUfchasing and Accounting Secﬁién 1The fﬁng—‘
tioné of thé purghésin§ and:accounting:sgcﬁionfaréqtb:[
(1) sufvey fequés;g\from thelofher seCtions with féépect
vto needs such as spafe‘parts, (2) check -the accuracy 6£’ '
_spééifiéations:on those’peeds,'f3)»purchése gquipﬁeht;;hd'

material, (4) control budget. One person is neéded to -
e ‘ c - : -
serve ‘in this section. A ' e ' - A
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‘{}_, ' .
Three panel members agreed completely and two agreed

~in ﬁrinciple, Panel member (4) again recommended the com-

_bination of functions 1.121 and 1.122. Panel member (5)

’

advised that if we employed a highly qualified business

manéger, he could handle the work of assistant director as

‘well as the purchasing and accoqg;ing\ifction;

B 1.123 Warehouse The duties of warehouse include:
(1) storekeeping, (2) distributing, (3) suggesti6n of
?urchase‘of material supply or spare\parts, (4) créting,
(5) receiving and sending. A minimum of two persohsfare

required: one stock clerk, and one crating foreman.

Four of the panel members agreedvcompletély. Panel
member (4) agreed in principle and recomhendéd the cqmbina-

" tion of functions 1.123 and .1.126.

1.124 General Maintenance Shop The functions of the

‘general maintenancé shop are ‘to include, (1) fabricating
partS‘that are no£ readily available, (2) repairing the 

‘equipmentAwhich was b%ought in from the'schools if pdssible

otherwise sending it to outside vendors. The general main-

&

tenance shop will take over the equipment that has been
‘used by the Temporary_méintehance team; Two technicians

are required to serve this section.

(¥}

e 7]
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@a
’g' Four of the panel members agreed completely. Panel
'mgﬁber (4) agreed in principle and recommended the com-

' bination of §unc§ions 1.124 and 1.125. |

v

o

1.125 Technicai Service Section The functions of

this section are to include: (l) equipment inspection in

each school according to the scheduled list of maintenance,

(2) installation of equipment, (3) conSulting’in planning
-malntenance work (4) establishing the speciﬁications for
equlpment, (5) checking‘new equiément,hinclnding'estab—

lishing compatibility with the.Thai electricallpower dis-

trlbutlon system. Two technlclans are requlred to serve
() . ,.>‘
in thls area.h These techn1c1aﬁ%”should alternate thelr
e
dutles with the techn1c1ans in the general malntenance

I

)

'shop.

e ;-(,,.
g ’

Two of the panel members agreed completely with the

B

. model and ‘three agreed in prlnCLple.‘ Panel member (2)

.,stated that two techn1c1ans on the road and two in the Shop

x]

are not sufflclent_gor the number'of sch0015'1nvolved. ‘He

further recommended that the care‘oflthevequipment and tools

in malntenance vehicles should. be the respons1b111ty of

' ‘techn1c1ans. Panel member (4) recommended the comblnatlon
. of functxon 1.125 and l 124 Panel member (5) made several

suggestions concerning this part-of the model. He‘rndlcated
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that the technicians service section should establish the
: ' [od . .

spec;fication for equipment to be used at the warehouse for
repair work. Furtherhhe suggested that all industrial arts
programs ‘in the Thai‘Comprehensive SchOolsgshould be fun-:
damentally the same and that equipment in ‘@ne school not
differ substantrally from that in another. Panel member
(SY‘also suggested that when equipment is purchased the

. . Y
spec1f1cat10ns be drawn up by the 1nstructor in consulta="

.tron w1th the technlcal service sectlon.

\M;; l/}26 Transportatlon Section The dutles of this .

section are- to~.(1) supply transportatlon servrces for the
lelSlonS of the department when reasonably requlred, (2) -
’ssupply transportatlon services for the techn1c1ans who -
_make the tr1ps to 1nspect and repair equ1pment in the .

schools, (3) check and record the condltlon of vehlcles,v~
‘24)‘control preventlve malntenance and repalr vehlcles,

(5) control gas and oﬁE used w1th vehlcles, (6) a351gn the
'ndrlvers, (7) care for equlpment and tools whlch are flxed

permanently 1n the truck or van for "moving malntenance

work" in the schools, (8) contact with outsrde m0v1ng llnes. «\

FOr economic reasons, the temporary team malntenance vehi-
_cles should be used in thlS sectlon. A~m1n1mum of one

v person would be requlred to serve this sectlon.

‘
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Three of the panél members agreed completely with the

model and two agreed in_prihcip}é< Panel member (2) sdg—‘$

gested that care of equipment 'and tools in the maintenance
R B ‘ . ' o ‘ ]
vehicles should be the responsibility of the technicians. ,

Pahel member (4) recommendedV;he combination of functions '

1.123 and 1.126.

_ . ; ’_//

| R / R
1.2 Maintenance Functions Two grougs of personnel are

responsible for maintenance work: maintenance staff and

teaching staff.

No panel responses were solicited for statement 1.2.

‘ﬂ‘l‘ Maintenance Staff The:maintenance staff has the

2,

¥2*ibility for directing and carrying out maintenance
work on industrial arts equipment in all comprehensive

chools. "

One of fhe'panel members égfeed completeiy with the
model and four agréea iﬁ principle. Panel meﬁber_(l) added
"thﬁt we §hould ?erform'ﬁaidtehance~inaall’schools, assist
-at maintenance seminars; ahdbwcrk under a careful plan’
which inciudes'fpﬁtiné servicipg'as well'as,emergency"

service. Panél'member.(Z) suggested that the @ainténance

staff will no doubt. be used to install the hew equipment in °

y

0 .
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schools that are part of futﬁre pg%fects.V'Thékmaintehamq

- , PR

.staff should be respon51ble for maintenance of all practl—

N

cal arts equlpment, ‘not just 1ndustr1al ants. Panel member-

(4) agreed in pr1nc1p1e but he dld not comment. Panel
member {(5) suggested that the use of the word "digecting"”
indicated‘thatlthe'maintenance staff will set up their own

policy with respect to maintenance work whereas it is his

belief that actual pelicies‘and procedures for implementing

these would be set up by the dlrector. Most certainly, if

3

the maintenance staff found that a certain pollcy or pro-
v >

.cedure was not worklng out and was cumbersome then the dir-

ector should be-available to meet with them and discuss.
BN

bhow the situation mlght be 1mproved or modlfled to sult the

uneeds of the system in the most eff1c1ent manner.

| . : ' - ‘ oo

S1.22 ‘Teaching Staff This staff has a minor function

in malntalnlng lndustrlal arts equlpment in the schools
where they are teachlng. This maintenance work may 1nclude.

‘0111ng and,cleanlng for instance.

7

One of the panel members agreed completely w1th the

model and four agreed in pr;nc1ple. ‘Panel member (1) sug-

gested that malntenance seminars should be a part of a

‘\ «

_ regular?schedule. Panel member (3) suggested that a con-

tinuing:effort be made to get. teachers t0ga¢cept a larger

142



¥ 143

- . : ' 3
&
share of ‘the reSpon51b111ty for maintenance than the model

=
1nd§pated, He supported this point statlng "most schools

are remote and consequently spec1a1 malntenance is costly"
end teaching loads are 1ighter'tpan_ih Alberta so' teachers
‘have more.timeito make minor repairs". Panel nember (5)
said, "...it is suggested that certain eiectrical ahdﬁmech—.
a%ﬁdal repairs could be.éffected}as'studeé}s projects; This
would provide the students with a meaningful undertaking and
at the same time give'them:an insight into thelworking’of?"

the various machines...

i@blication for‘the,Model, Seetion 1 of.the model should

‘remain substantially as oriéinallf presented to the pahel' ¥
,Of experts.: All“panei members‘agreed with'Section 1 of‘the
model either ébﬁpletel§ or in brihcipleg Some suggestionsh

for ohangeléere mdde, | . o

4

L

At the operatiohal leveIA 1.12, if financial con-
straints are:a too limiting cohsideration, consideration
should be glven to comblnlng some functlons The Technioal
E Serv1Ce Sectlon rather than the tranSportatlon section |
should take . reSpon51b111ty for malntenance of equlpment per—‘_
manently mounted.ln the serv1ce vehlcles as orlglnally in-
.dlcated in the model ' |

N

N
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y The duties of maintenance staff 1.21, should be ex-
panded to include installation of the new equipment in
schools and to provide maintenance seminars for.teachérs.

.The'Teachihngtaff, 1.22, should take more responsibility

fogimaintenance than is indicated in the original modgel.

2. . Qualification and Work Experience of Personnel

oD N

The personnel in organizational level are the impor-
_tant elements of the maintenance department. So the main-
tenance requires personnel who are highly qualified and

-~erienced.in maintenance work.

-

No -nel responses were solicited for statement 2.

€

A sum.ary of the reactiohs panél of experts to this

part of t* . model is shdwnfin>Table 7.2.

{
A
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Table 7.2
Summary table of Reaction of the Panel of Experts to
' 3

Section 2, Qualjification of personnel, of the Proposed

Model for Equipment Maintenance.

" Item No. Heading ‘ , Panel Eyaluation'
| 1,2,3,4,5.
2. Qualification
2.1 Quallflcatlon " o T BABBB
2.2 Work Expeéﬁenée e "BABBB
Cog . ' sar S8 ’

¢

: , Ry
d 2.1 Quallflcatlon The person who does»Maintenance
i " iv"‘ . B

" work should have mtnlmum auallflcatlon 1n any one ©of these:

(1) ° vocatlonaﬁwcertlflcate, (2 );w]ourneymanvStanding and/or

, I
equivalent, such as mlllwrlqht and - electrician.

- .‘!'

Ongfo%ithe panel members agreed completely w1th the
model; ¥our agreed 1n pr1nc1ple. ‘Panel member (1) SUggested
that although there are well quallfled Thai 980ple the main-
tenance team mlght have difficulty in attractlng them be-
cause c1v1l service salarles are not generally competltlve

with salaries pald by private flrms. Panel member (3) sug-

14°%
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~
7
-

gested that one or two maihtenance men might be pard~on the
same scale as teacﬂ%rs in'order”to attract»good.staff'away
from industry‘ This would also, he suggested avoid having
a good ~eacher give up teachlng in order to do nalntenance.:ﬁ
Panel member- (4) agreedvln pr1nc1ple but»dld‘not comment.
Panel membé?f(S) suggested that although a vocationaldcerti—

ficate might be desirable,the‘important'qualification should

be journeyman Status in millwright or electrician trades.

o

The person who'does the mainten-

2.2 Work Egperiéhﬁéf
ance work should have’ at minimum two years experlence after

graduatlng from a vocatlonal 1nst1tute.

i

5"735‘ Qﬁ , ‘i] '

For the dlrector L. a551stant dlrector, profe351onal

]
rx\

or unlver51ty leﬁel quallflcatldn 1n educatlon (Industrlal
N Arts) or enggpeerlng, w1th some background in admlnlstratlon
and” a mlnlmum of flve years of teachlng experlence in 1ndus—

'trlal arts ‘is requ1red

'One/ofvthe members agreedtcombletely'with-the model
and four agreed in prlnc1ple.. Panel member #&) suggested
”that 1t would ‘be dlfflc&lt to attract experlenced personnel
'from 1ndustry because of the c1v11 serv1ce s generally -
lower - wage scale. Panel member (3) suggested that work

' experience is the most important factog for_malntenancef
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‘worker's. Panel membe r (4) suqgested that a minimum of two

! years exper;ence should be in malntenafgé work and ‘not
merely in the trade. Panel member (5) suggested that the.
prlme requlsgte of.the maintenance staff should-be journey-

man status. o , <

Implications for ‘the Model Sections2'of‘the model needs to

be changed to_increéseethe status/ggdhqhalifieationsvoi

o - N . . .
maintenance personnel. The/panel stressed the need to
. . NN i . e . .

'specify more precisely ENé kind and amount of experience
required by maintenance personnel. o “ N

¢

3. WOrk Plannlng ‘This is the heart of malntenanee program

L9

Work plannlng includes schoauWLng of men and equlpment as

-well as developing specxflc malntenance,scheduleS‘for,var—t
. LB o Co . -

ious items of equipment. The smoothness and efficiency of

the maintenance departments work depends upon the skill with

« R XN

which work is planﬁed.

‘No panel .responses were solicited for Statement 3.
' ’ ' L% A '

A summary of the reactions of the panel of experts'

reactions to this part of .the model is shown .in Tabile 7.3.
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B - '@:) | B ' . .
Summary Table ‘0of Reaction of the Panel of Experts
to Section 3, Work Plannimlig, of the Broposed Model for

‘YEQUipment ﬂaintenance.

Item No. Heading (& R Panel Evaluatlon

Q>\ ©1,2,3,4,5.

3.,.WOrk P}aﬁ;ing_ o ///‘ : ~'; o “ O
- >31l Planning_Personnel - 'AAABA —
2322 Planning Procedure ‘_ A'ALA B Af
. e .
3.3 Emergegcy Cases ' h "B AA A B\\_
3f4 Transportation L :"- -‘ BAAAGB
3.5 ;belivérg Time 's . BABBA

v

3. l Plannlng Pe:génnel The persons who take reSpon51—-‘

”,blllty for malntenan plannlng are the dlrector of maln—

tenance and the te'bnlclans on . hls staff . The dlrector of

ANY

"”*_malntenance together w1th the techn1c1ans on .his staff w1ll

be able to carry out thELr functlon because of the exper-
"“lence they w111 ga1n and thelr lntlmate knowledge of con-,
B .
dltlons exlstlng 1n each 1ndustr1al arts laboratory.\i
-2

N _ . S : . . P
. a— .
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Four of the panel members agreed completely with the

model. Panel member . (4) agreed in principle but did not '
5
- make any. recommendation.

5 i
- I

3;2 ‘Planning Procedure The 1nformat10n used for

!

gplanqlng malntenance work to be. carrled out on a monthly,

.semester or annual ba51s w1ll be obtalned from the follow- G

ing sources' (l) data from prev1ous year's work (2) in-
TN .

spectlon reports made .by the dlrector and his staff, and.

v

(3) Tequest from the schools ' | ' s

Four of the panel members agreed completely with the
‘”model and panel member (4)_agreed in principle but digd not

make any recommendation., ' .

AN

3.3 EmergencyﬁCases When a'marntenance problem occurs

Wthh 1s thought -to be an emergency 51tuatlon by the teach—
N

fer, or person who works w1th the partlcular piece of equip-
_meht, he reports thls fact to the shop dlrector who in. turn
consults w1th the pr1nc1pal If the pr1nc1pal andzshop

dlrector agree that ,

&
determlne ‘what procedure

emergency 51tuat10n does exist, they.

o follow. For example, they may
dec1de- (a) the 1ndustr1 1l arts staff should make the nec~
essary repalrs, (b) an outside vendor in the local area

*mlght be called in, or (c) they may contact the dlrector of

e )
L S : ’

R X0



maintenance and ask for help in making‘the required repairs.

. B . Py ~ R
Three of the panel members agreed completely withfthe
model @and two agreedrin-principle. - Panel member’ (1) ex-

pressed the view that the channels of communication must be

.clearly indicated. Panel member (5)—misunderstood the term

"shop director". From his comments 1t appears lkkely that
he would have agreed completely w1th the model had not thls
mlsunderstandlng occurred,

.
iy

-

' ¥.4 Transportation The vehicles used for servicing

and transporting equipment'between,center and schools are:

" . (1) cars, (2) vans, (3) trucks;'(4) moving éompany, (5) .4

o

.railroad and/or‘(s) airplane, aepending on circumstances.\

“Three of the panel members agreed completely ‘with the
model and two agreed in principle. Panel member (1) sug-_

gested'that,the vehicle should be used for thebtransporta—

tion of the maintenance team but not- for individnalaprivate

use. Panel member (4) agreea»in principle but did not

comment

3.5 Delivery Time The time for delivering equipment

L3

or commoaltles from center to the schools ranges from

A
_twenty four hours to .one week, depdbﬁlng on dlstance and
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location.

\ - - . .
~ .

Two of rhe panel-members agreed compietely with the
model‘and rhree ~agreed 'in prihciple. Panel member (l) sug-
gested that tth proposal must be\for emergenc1es as normal
dellvery tlme in Thalland is often measured in months rather-
than days. Panel member (3) suggested that dellvery w1th1n
one week has not been possible’ up to now and dellvery thhln

e

two weeks to all schools probably w1ll not be p0551ble for

at least another year. A more realistic’ dellvery expectar 5'j~7d3

o 4 4

tion should be established. leﬁi‘member (4) did not make

a recommendation. = - ' ’,2"'mf,'“@- AN ,ﬁ*?,}ﬁ;

8 - e
o : ST

L ‘ :,3- BT ' y

R

Implication for the Model Sectlon threehof the~model sh;uld L

experts. All panel members agreed W1th the 1tems 1n sectlon

2N

3 either in principle or completely. Some suggestlons for

change were made.

‘The term "shop director" should be dropped from the

- model amd;the term "head of practical arts department? sub-
stituted. The use to wﬁich maintehance vehicles,may be'put
should{be'very_olearlf spelied out rn the model and a more
realistiedindication of delivery timershouldsbe incorpora—

ted}

[l
.f?
KA



The channels of communlcatlon in emergency cases

should also. be clearLy d? j?eated in the model as these w111

be dlfferent from fhp'

.<.| :

need here is to. ensure rapld dellvery of

when an emergency arises.

PROCEDURE. OF MAINTENANCE *
\_/'

‘bﬁﬂal channels. of communlcatlon. The

maintenance service’

4. Kind or Type'of-wérk This‘section emphasizes the kinds

of tasks whlch are dlrectly concerned w1th the malntenance

and llalson functlon.

& Y

Nq panel-responseste:ejsblicited for statement 4.

Gl Lo
R IO

A summary of the reactlons of the panel of experts

to thlS part of the: model is shown in Table 7 4

\\

\
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: Table 7.4

TSumﬁéry Table of Reaction of the Panel of Experts -to
Section,4,lKind or Types of Work, of the Proposed Model for

o

Equipment Maintenarnce. B ‘

Item No. Heading - » , Panel Evaluation
R ‘ ' 1,2,3,4,5.

o~ , 5 . _ . e
4. Kind or Type of Work. B : ' )
( “ 4.1 Maintenance Work: R BABBB
| 4.2 Liaison Work” . " BABBA

£ e

o

4.1 Maintenance wOrk‘ The ‘maintenance work covers all .

1ndustr1al arts areas of all comprehen51ve schools, some ’
audlo v1sual equlpment whlch is used 1n!§ndustr1al arts labs e

and general malntenance shops in the center. o j.x'

. . - . - .
~y . g

y One of the panel members agreed completely.With the
;model and four agreed in pr1n01p1e.' Pahei'hember'(i) Sug—:
gested tha; the model 1nclude lnstallatlon of new equlpment

.as part of the*duties of .the malntenance department. Panel

.'\
PE

member (3) suggestedgggat the model should 1nclude malnten—

ance of homé economics equlpment and some bu1ld1ng malnten-

' oo
, .-



TN

ance. Panel member (4) agreed in;prihcipleggut did'ﬂoé“maké%‘ﬁ

a recommendation. Panel member (5) suggested that out51de ihﬁf

agenc1es be consrdered for some malntenance tasks partlcu—v

larly where spec1allzed Skllls are requlred and where Eherey‘

.would not be enough work yp keep a spec1allst employed fulLf{.

1‘;'

\_ R ' : . " . s

3

time. ‘ ) e e B REEAUNE

; AT o ) -
_ . SR -
B
4.2 JLiaison Work Liaison work. is a necessary part .of

\.

a maintenance program. . For smooth operation of the main- -

tenance department it is neCessary that‘ehanhels]of commun- -

ication be. maintained betwee

offlce, technlcal serv1ce, dep rtment of vocatlonal educa-

tion, pollce department and prlvate firms.

Two of tbe panel members agreed completely W1th the
‘model and three agreed in pr1nc1ple. Panel member (l)
suggested that commun1cat10n.w1th the shhools i57vital
Panel”memberi(3) agreed in prlnc1ple but queridd the pro—
vision of a channel of communlcatlon malntalned with . the

_pollce department. Panel member . (4) agreed in prlnc1p1e

but nade no suggestlon. ‘ . } ', ’- K _'7,3 @

51 e .
)

ImpiicatiOn for the Medel Sectlon 4 of the model should
5 o~ -
“remalw substantlally as orlglnally presented to the\panel of

.~

gexperts, eicept that" out51de agencles should be utlllzed for

A
Y33

each of the following: generai‘
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some spec1allzed tasks and empha51s should be put on main-

talnlng channels of communlcatlon with the schools.

5. Insgection Thls section deals with 1nspect1ng person-
nel,”lnspectlng ﬁrocedure,

and outcome of lnspectlon, as
»shown in the subheadlngs below.

ST g o o
> N ‘ S , o .
E ‘No panel responseS'were'sollc1ted for statement 5
A ‘ 2 s . - . ( . .
4 .

o

»

A summary of the reactlon of the panel of experts to.
thls part of the model lS shown 1n Table 7 5

S Table 7.5

Sectlon 5,

-

Summary Teble of. Reactlon of the Panel of Experts to’

3

Inspectlon, of the Proposed Model

for,Equ;pment.
_Malntenance ‘fi.”‘ s
e e
Item No. Heading . g Panel Evaluatlon‘
SRR 1,2,3,4,5. -
5.1 Inspectlon Personnel A A A A A
5.2 Inspectlon Procedure | -_ B A A B B .‘e:‘,“
S0 I Outcome of Inspectlon '

BAARB




with descrlptlon on the prOper use and malntenance of eﬁ ip-

RS

5.1 Inspectiqngersonnel‘ MOSt?of thedihspectorsiof

the systems in Alberta are the head persons of maxntenance

Adepartments and techn1c1ans who are 1nvolved w1th malnten-,

>

ance work. The 51m11ar pOSltlonS of 1pspectors applled to;

‘the Thai comprehen51veischools are: (1) dlrector or ‘assis<

)

‘ . ' o
‘tant director, (2) technicians (3).1nstructors,
- e C “ e

+

All the members of the panel agreed completely wrth

the orlglnal model. | | S ' .'.‘ ) 'Lf'

Sré 'Inspectiqgiprooedure The procedure for inspect-

ing should be similar to systems 1n Alberta. Itvconsists"

. of (l) consultlng w1th plannlng personnel to set schedules

&4

(2)f checklng the cbndltlon of equlpment, (3) ch ckihg the .

for 1nspect1ng equ1pment monthly,’semesterly, ahdéfegrly,'

% o - e
operatlng functlon of equlpment (4) 1nspect1ng new equlp— :

i

',-ment,'repalred equlpment and aSSess1ng compatlblllty of new

- 156

and repalred equ1pment w1th ex1st1ng ‘equipment and flxtures. .

Two of the panel members agreed completely W1th the

“h- . ‘.
model and three agreed in prlnclple. Panel member (L)

weo R

suggested that 1nspect10n procedures 1nclude observ1ng

'the equlpment in normal'use Further panel member (1)

rsuggested that the malntenance personnel provlde 1nstruct0rs

A .

)
<« ,,

; 5’?\.



ment when necessary. Panel member (4) noted that the main-
tenance instruction supplied with machines should be con-

sulted. Panel member (S) suggested that routine 1nSpectlons

should be carrled out.

a

5;3 0utcomes of InsPection The.results of inspectionv
are used: (1) aS'indication oftimmediate needs.for main-
‘tenance, (2Y’as,information ror plannihg, (3) as the basis
for estlmatlon of the next year S budget, . ’) for clalms to

,suppllers of transportatlon companles if equlpment is dam-
“"“hged or some 1tems are missing.

Three of the panel members agreed completely with the

model and two agreed in pr1n01p1e.. Panel member (l) indi-~ ~

cated‘that the prlmary outcome of the malntenance degart-

ments' work must. be the "...contlnuous and eff1c1ent oper- .

jatlon of all equ1pment and machines in every I.A. shop. All

other outcomes are. secondary Panel member (5) empha51zed
the need- for accuracy of 1nspect10n outcomes if these out-

comes are to be used for damage clalms on shlpped goods.

-
<>

Implicationbfor the Model Section 5, of the model should

- remain substantially as originally presented to the panel
of experts. All panel members agreed w1th .the ;tems ln

section S either in prlnclple or completely. Some sugges-

[Be]
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- o :
tions for change were made.

In the inspecting procedures, itemv5.2, inspection
‘procedures should gnclude observing the equipment in normal
use. The mainéenance instructions_suppiied with machines
should be consulted.

)- | | | o O

he outcomes of 1nspectlon 5. 3, outcome of the main-

<] ? ¥
idce department work must be continuous and efficient‘

':Qen of all equipment and machines in each I.A. shop.

6. Inventorz "This item deals with equipment record, cri-

teria for spare . arts stocklng, and estxmatlon of machine
p P 7

~

running time as shown in the heaélngs below.
Novpanel responsesewere solicited for statement 6.
A summary of the reaction of the panel of experts' to

this part of the model is shown in Table 7.6.

‘



&

o

Table 7.6

Summary Table of Reaction of the Panel of Experts to
Section 6, Inventory, of the Proposed Model for Equipment

Maintenance.

Item No. Heading 3 ) ' Panel Evaluation
] | o - s 1,2,3,4,5.

6. Inventory . ‘ .
6.1 Equipment Record AAABA

-

6.2 Criteria _ _ A AABA.

6.3 CLstimation of Machiﬁe ,
Running Time : ?;B A BB

>

LN

é.l Equipment Record All equipment which is used in

the industrial arts department of all comprEhensivefséhools'

and in the center mqét be recorded on: (1) master cards (as
shbwn.ih figurev71?) andvbe kept in the center, (2) inven-
tof§ cards,‘whiéh.haVe the same deﬁails as master cards.
Thefe are two Qéts of inventory_caras, identical to the
master cards; ‘One set of inventory cérds, are kept in the
cenﬁérvana are used by the technicians to record mainten-

ance work, -and another set is kept in the schools. ‘The

spare parts stock is recorded on cardex cards -(as shown in

Rt

N
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‘Figure 7.3).
. Four of the panel members agreed completely with the

model and panel: member (4) agreed in pr1nc1ple but dld not

-

make a suggestion. e

) | | | . | | |
- . . .
/- . . -

F

6.2 Criteria for Stocking Spare Parts Parts for

spec1f1c pieces of equlpment may be stocked, based on two
crlterla (l) ‘the frequency w1th whlch repalrs requlrlng a
particular part are made and'(2) the cost of the part
General 1tems of hardware that are 1nexpen51ve and whlch

a P
have many appllcatlons must also be stocked. Spare parts

are usually kept in the stock room 1n .the malntenance ware—.

house.  Up-to- date 1nventor1es should be malntarned.‘ A

»

stocking clerk should “take the responsibility for the se-
curity of these spare parts, he should handle the 1nventory

.cards and keep them updated

Tfir of the panel members agreed completely with the
\ . i ‘ . k _
nocel and panel member (4) agreed in principle but did not
a S ' : . : ) ‘ i ) DR A .
make a- suggestlon. ' o , L <

1"1-3

6.3 Estlmatlon of Machlne Runnlng Tlmea_mhe runnlng

! |
tlme of machlnes 1s estlmated from. (1) the record of class

hours and muLtlple act1v1t1es 1n labs, (2) the lnformatlon

on malntenance record~eards :

rr ~,
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'One of the pancl members agreed completely with the

i

model and four agreed\hn prlnc1p1e. Panel member (1) sug—'

r /"
gested that the record should 1nclude frequency and cost

of repairs. Panel member (2) recommended it is not

practlcal to try to keep tracR of the runnlng tlme of var~

ious machlnes in a school that is a o 1tuatlon

-

from an 1ndustrlal olant where machl' gsteady

every day. It is better’tOuset up a;

‘'servicing. Panel‘member (4) agreed in pr1n01ple but dld ‘

not makg&a suggestion. . Panel hember (5) suggested thaﬁ a

e for perlodlc

1

\

great amount of 1nformatlon could be con51deredlhelpful anc

"o

e

the nature of lnformatlon must be constantly rev1ewed and °“

7used otherw1se 1t has llttle value.

”

Implication for the Madel Sectlon 6 of the model should

remain substantially as orlglnally presented to the panel

of experts. All panel members agreed with the 1tems in

¢
SeCthn 6 elther in pr1nc1ple or completely & Some sugges—

t ions for change were made.

(- \.
o \

In: the estimaticn of machlne runnlrg tlme, 6.3, the

1records should include freguency and cost of repalrs The

A

nature oﬁ 1nformatlon retorded must be rev1ewed perlodl-

=

cally and -its value assessed

161
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. ' FINANCE OF MAINTENANCE .

. :‘ ‘ . o N
7. Budget The budget is prepared for egurg;

ent mainten-

ance 1n all the comprehen51ve schools and the Eenter.v

»

. N Y
- ?
v ¢

No panel responses were solicited for statement 7.

¥

ef , . .
A summary ‘of the geactlons of the panel of experts to

thls part of the model 1s shown in Table 7 7

. ‘!ﬁ\

'Table '@@ﬂ ST L ."5-

by

o

7.1 Buaget forAMaintenance

The budget for malntenance ln
&

several systems in Alberta approxxmates one per cent to

- ; .
ﬁf - . r
 Item Npo. . Heading~ . ;. 0 Panel Evaluation
. A ¥ . . . - . «
- - AN | - 1,2,3,4,5.
; \ . . ) . o . . - - r
7. ;Eudget |
.. 7.1 "Budget for Maintenance @ B C B B B ]
%\v o _ _ - . .
N '
S N .
Tt 5 RA~
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t{\ ») - + .
twelve per cent of 1nventory capltal Normally for educa-
'tlonal systems, ‘this percentage is lower than in industrial
. . )

systems. For the Thai comprehensive schools the amount Qé

money in maintenance budget should range from $84,000 (1%)

\

Ato‘$1,008,000 (12%). These amounts are“based on the value
of the capital equibment which is 8.4 millibnsiof.dollars.

w®

1

Four of the panel members agreed 1n prlnc;ple and one’

dlsagreéd Panel member (l) felt that the proposed maximum

- budget of 12% is too high for a country like Thalland and. - -

that probably 4% or 5% should be a maximum.

. - - '
Img}ication for'the.Model- Sectlon 7 of the model should be

revised 1n terms of - the - suggestlons of the panel members, 7;»
3

”,four.of-whom agreed in prlnc1ple w1th the model and‘one of

‘Qhom drsagreed It is- 11kely that a budget of flve per cent’

would be satisfactory 1n1t1ally prov1ded thlS left some ; ,df;"

SRR

reasonable amount after certaln flxed costs are subtracted

: and orov1ded that such costs as are. not normalLy 1ncurred

.

In Alberta school systems these are not 1ncluded as part of .

-

<
the malntenance budget. It 1s inevitable that the prov1sron

-

~would need to be lncreased as equ1pment becomes oldcr ‘and.

. needs extenslve GCalf or replacement.

-y
: s

1

1673
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8.‘uBudgct Lgtimation

A summary of the reactions of the panel of experts to
‘this part ofythe.model is shown in“Table 7.8,

Table 7.8
Summary Table of Reactlon of the Panel of Experts to -
Sectlon g, Budget Estlmatlon,

of the Proposed Model for
Equ1pment Malntenance; ’

~
. Item No. - Heading Panel Evaluation
- 1,2,3,4,5. ]
. ~ , o .
8.’ Budget Estimatian . , ’ ’
B T - O ‘ ' : : 4
| 8.1 Buddet Estimation A'BABA
» B . , B

- . v - -
s .

8.1 Budgeb Estlmatlon

The budget for malntenance is

estlmated from (l)

prev1ous years expendxture, (2) frequency

of use ‘and frequency of repairs,: (3) PrOJect experlence

a BRI ER

v

Three of the panel members\agreed complete y with the
model and two agreed in pr1nc1ple.r-Panel member‘(?)yindi—
© cated the need for more detalls. Panel'memb%55€4).suggested,ﬂ

A EY
L
x4



that a fourth item "(4) average age of equipment" be adqgg;

in this proposal: - L .

Implication for the Model Section 8 of the model should

)

remain substantiélly aS"originally preséntéd to the paneﬂa
o : ’ . . »

of experts. All panelAmembe:s‘agreed-with all parts of the

model elther in, prlnclngH

' equlpment shouh% bée td

made
9. Budget Justification. e T . . ; f
s - —" i L , L

¥

A summary of the reactlons of. the paneL of experts to

- thlS part of the model is shown 1n ‘Table 7 9.

o Table 7.9 = .. .

- . »
N P .- L . Lo e S “ «
PO PRt . REREN . R/ .
. % . L _ : . \
S r ' .. - R

[

"Sﬁmmarvalee of.héééﬁrdn of the Pahel‘o"Experts tQ

1,2,3,4,5.

intenance "
. . a o ' ’ T o RA . . ) - ‘ R c’;‘?“’l ‘
Heading . . .- = . Panel Evaluation .

<

. 9.1 Budget'Justificdtiohw” L -A'A73~é'3"

-
2
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9.1 Budget Justification ‘{he budget must be based on

input from the follow1ng sourcés (l) cost of equlpment,

(2) condition of»equlpment, (3) requests from the schools b
and. (4) approval of the Budget Bureau.
Three of the panel”members agreed completely'with the
‘vmodel and two agreed in'principle Panel member (4)ﬁsug—

gestedrthat " (1) cost of preventlve malntenance is jUStlfled

on the baSlS that lack of same results 1n hlgher costs due

to breakdowns and‘need for more frequent major reconégi

_ lng,.(2) repalr & major recondltlonlng are just'fled on the

basis that replacement COsts are\hlgher" Pan:l memRer (5)

p01nted out that all of the necessary equlpment

*

been purchased under a capltal budget account and that_‘

-

.tenance budget for replacement of ‘small tools. ‘ 4,
“A;-, . ' 'i‘ ) ‘ "..> Tt ‘ . ' ’ c t
I Impllcatlon for the Model Sectlon 9 of the model should ) ‘

38

~

fremaln substantlally as orlglnally presented to the panel of“'gﬁ-'ﬁ

A
experts Pll panel members agreed w1th all arts. of the

¢

'model elther 1n pr1nc1ple or oompletely. The budget'for

-

malntgnance 1s not. 1ntended~to cover the cost of replac1ng

small hand tools All small hand tools must be purchased

1’

';From regular budget of each sch\bl.

\

!

o
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W ' - ‘ : ' e
gummarnyable of Reactlon of the Panel of Experts to
Se plon 10 cogt, of. the ProPOSed Modéinor Equlpment
FAN :
MalhtenanCQ -

iou §o5t Of Malntenance Nofmally the cost of maln—f
 teﬂane sh°u1d be kept . to a mlnlmum.; The cOst of malnten—
anﬁe of eaCh. Ltem of equpment may range between 4 per cent
'ané>8 pex Cent of Qapltal cost | Thls‘depends‘on{the‘gonééfj.

"
txan Sf each plece of equlpment-‘

o D%{g;f;the,éahel ﬂembefé‘agreea‘COmplete;ijith'the?'

e

167
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les

model and four agreed‘in'principle.»ﬁ?anel member (l)hsug—.
gésted eight péer cent of capltal é%s@ for maintenance7is
.probably too, high' for Thailand. Four or five per cent of

: : , » : o
capital cost should be maximum. Panel member: (2) expressed'
‘the view that it is difficult to‘determlne whether'this is
a reasonable figure until it is known what the degetfls
\ekpected to cover. Travelling costs‘ofdthe techniclans and
ishlpplng of new- equlpment are both large 1tems if they are
to be 1ncluded A Panel member~(4) suggested that the'econo~
’mics of keeping a'school shop running are. dlfficult toyde; §
termlne when the malntenance department may be confronted
with- anlexpen51ve repalr ]Ob that can not be predlcted in
advance. .Panel member‘(SL-suggested that malntenance costs

runnlng between four per: cent and flve per cent of the

capltal co%ts of equlpment would. be con51dered to be accept~- :

e

able. ‘ ;“ . vlv?“ ;_' L ) ig]
Sy . A ""'7. . “i“k“gs K i o
'Implication for the Model Sectlon 10 of the: model should . - ..

3 e

\ remaln substantlally as orlglnally presented to the panel of

-experts ’ All panel members agreed Wlth all parts oﬁ the
model elther im- pr1nc1ple or- completely The cost of

» tenance should be duced to a five per cent as a ;.nlmum_.
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11. - Assessment of QperatiOnal - . -
. A summary of the reactlons of the panel of experts to

'thls part of the model 1s—shown in Table 7.11.

" Table 7.11

~

Summary Table of Reactlon oF the Panel of Experts to

_Sectlon 11, Assessment of Operatlon, of tQpqumposed Model

i

for Equlpment Malntenance <\

k/ziltem No.  Heading = - . o " Panel Evaluation

7

+ 1,2,3,4,5.
“ll. ‘Assessment of Operatibn | S ) LT
s ._ 11.1 Evaluation Criteria ' B A AJB.A

» -
N

- 11.1- Evaluatlon Crlterla The crlterla used for evalé_'

'uat1nq the operatlon of malntenance work areikl) the accur-

hacy of outcomes,‘(zj satlsfaction of “schools and staff, (3)

cost effectlveness.ﬁ

o

,Panel’member,(3) suggestod that the pr esent budget 1is

»falrl/ low because equlpment 1s new, and that the percentage

,»’

‘w;ll increase as machlnes grow oldern, Panelfmember (4)
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7

suggested that the shop' teachers are the key figures in any

&

effectlve malntenance program, especially ‘in regard to the:

%ures will
t}l\,,,. )

“depend on ‘the 1nstructor, whether he does hlS job as a;

budget for malntenance\_ High or low expen'

member of the malntenance_team or not. Panel member (5)
) pointed out thatvthere'is a considerable difference,bj%ween.’

i

‘l% and 12% in actual dollars. Insofar as any budget
concerned ‘we . will. flnd that there are certaln "fixé
coSts which can be determlned_qnlte-accurately.‘ Toid Fer-
.mine.the-anOunt of the budget in;the beginning, faﬁrly
accurate gue551nglls requlred lf'we have lnformationu
o R

:gleaned over a two or three year perlod we can then begln
to estimate yearly costs moregaccuratelya Panel member (2)
dlsagreed-&ith the model for the following reason: the
‘budget for Thailand‘and Alberta'schools-would be quite_dif—

lferent since the budget for Thailand. 1ncludes he salaries'

' \
,of the staff costs of transportatlon,'and per d§em allow-
- O '

i

iances for travelllng staff No breakdown is. glven for ,the -

Ao“dget‘, Vo 1nd1cat10n is g;ven as .to whether ‘or not the_
budget makes prov151on for’ replacement equlpment that 1s ‘f_.
n'uneconomlcal to'repalr or beyondrrepalr. ‘Alberta's schools-
woald not'haVe travelllng expenditﬁres, so the comparison

is difficpltﬂto make . ' . - (/A
A o _ !

.3 ) ' : " +

'~ Three of the panel members ag%eed completely'with'the.
= SR : e



model and two agreed in printiple;/ Panel ‘member (1) sug_

. / o :
gested that the wording'"satisfacTion of schools and staff"
in?this section is not clear and the terminology of "the

N

costheffeCtiveness* should be changed to "cost of keeplng o’

equipment in a"satisfactory cond;\uon Panel member (4).~

‘suggested that the crlterla should(be rewrltten“and the

following addltlons made. (ll evaluate comments and

/

,suggestlons by school 1nstructors and admlnlstrators, (2)

evaluate amount of down tlme of équlpment- (3) determlne t

malntenance,costs i relation to\replacement costs; (4)
evaluate qualmty of work'done; (5} compare costs“between

- A

’schools haV1ng 51m11ar equlpment and use, and evaluate

- . B 1
reasons for the dlfference. "u { .
, -
Ve

e

Y

‘lmplication_for the Model Sectlon 11 of- the model should

‘ [ . c

_remaln substantlally as orlglnally presented to the panel

. Py

lof experts except that the suggestlon made by Panel Member

'7l2. Suggestion

>

';(5) and the comments made by Panel Memberv(2y need,tofbe,

con51dered 1n developxng the budget - ' S

\

A summary of the reactlons of the panel of experts to

‘;thls ‘part of the: model is shown in Table 7 12

‘

171
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Table 7.12
< Summary Table of Reaction of the Panel of Experts to

Secthn 12, Suggestlon, of the Proposed Model for Equipment

, Maintenance.

Item No. = ., Heading E ’ - Panel Evaluation
. ' ' 1,2,3,4,5.

12. SuggeatiOn

X 12.} Suggestion for.

 Improvement o ‘A\AABA _

‘I‘ . »
i

12.1 Suggestion for Improvement :The maintenance .
BYSE

oy

department should attempt to 1mprove eff1c1ency and keep up
A;to date by (l) malntalnlng good communlcatlon with S§%obls
:n . (\‘7
, and communlty, (2) encouraglng teachers to pay more atten-

°

ﬁ}on to malntenance work '(3)'sett1ng tighter spec1f1catlons

£ .
A "‘Q‘a

fg @hfon;egglpment,‘(4) decreas;ng-red tape, ‘and ﬁS)'providing

;.. inservice training.

-~ “ el

" Four of the panel members agreed completely with the

model and one agreed 1n pr1nc1p1e. Panel member (4) sug-

T gested that "the proposal should lnclude the 1tems from

1



10.1 .and ll;l where evaantion has

provement.

-y

. %

Implication for the Modelf'Section

remain substantially as orifinally

;experts. All panel membérs,agfeed\

in principle or completely. ™ -

{.
!

shown a need for im-

!

12 of the model should
presented td the panel of

with section 12 either
Ee)
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CHAPTER VIII

1ANAGEMENT OF INDUSTRIAL ARTS EQUIPMENT MAINTENANCE

PROGRAM FOR COMPREHENSIVE SCHOOLS IN THAILANP

v ; !
s NS . . .
A N
/

. Sunmary of Study 5 En e

v

ﬁr“h“* The ° tlnal model for management of " 1ndustr1al ‘arts
. ’ ;
equlpment malntenance programS‘for comprehensive'schools in
'Thalband was. rev1sed from the orlglnal model.. deve10ped by
the researcher. The common elements found-ln a reV1ewvof
literature:was inclueed in'chapter 2, an ana1y51s of educa—
tlonal malntenance systems in Alberta was descrlbed in chap-
'ter 4 an analy51s of 1ndustr1al maintenance systems in
Alberta was, presented in chaoter 5 and requlrement'for

n

malntenance 1n Thal Comprehen51ve Schools was 1nclude§ in
chapter 6 The cholce of common elements for establlshlng
the original model is based on ‘the needs, requrrements,

and admlnlstratlve constralnts. It is also based on the
ratlonale of eff1c1ency; logic, analogy, and practlcallty;
After the orlglnal model had been develOped it was sent to
the five members of the. panel of experts whose quallflcatlons
and experlence were descrlbed in chapter 3.‘.Chapter-7 pre—

\
sented the model as orlglnally developed by the researcher

,-\

as well as the reactions of the panel of experts to the

174
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' Major Revision of ‘the Model

'program for the comprehensive schools in Thailand.

model and implio?tioh for revisions in the model. This,
the fiﬁalvohapter'of;the study presents the revised model

[

for . the management of industrial arts equips®nt maintenance

% - : B :

°‘i:‘ ;

in one sectlon d351gnated Budget The total amount
U ' y
of the Budget, a per: cent portlon of the capltal/&nvestment,

has»been changed, and evaluatlon;crlterla have been included

‘as_suggeéted by the panel. -~ I - P

The Final Model o
. 3
S The revised model for management of 1ndustr1al arts

equlpment malntenance for the comprehen51ve schools 1n’
Thailand is basedion four major components of a maintenance
system.,;Theee oomponents are structure, proceoure, finanoe

and evaluation.




~_/

1. Organization

Pother the operatlonal level Both levels appear in the

w el U L ; 176

S

The nlne sectlons of the flnal model were derlved
from the four major compenents of malntenance mentloned
above. The nine sectlons are°. (l) crganlzatlon, (2)

quallflcatlon and work experlence of personnel (3) vork

planning, < (4) klnd or type df work (5) 1nspectlon'main4'

-

'.tenance'procedure, (6) jhventorv} (7) budget for malntenance,

i(8) assessment of ‘operation, and (9) suggestlon for 1mpro-

vement. ‘Each section ofKthe final model is presented below.

4

o~

“T?? Organizational Structure‘ The organlzatlonal
tructure for 1ndustr1al arts equlpment malntenance 1ncludes
two levels of personnel. One is the managerlal level and

organlzatlonal chart, figure 8.1.

g

) w ’ ) -\';»‘& . 3 . . . )
l 11 The Managerlal Level This level is designed to

admlnlster the whole malntenance policy and operatlons for
the comprehen51ve schools in Thalland It is shown ln the»

block dlagram of the operatlonal chart (Figure 8. 1)  as
2
Director of Mainteénance. N

’

A

1.12 Operational Level.. This level-is designed to

-4
serve the malntenance functlons such as serv1c1ng, purchas-

1ng, repalrlng, fabrlcatlng, °torekeep1ng, dlstrlbutlon,'/
' h
eeplng_of records

lannlng}‘lnstalllng equipment andgthe‘
. : e ’
‘ D
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» . :

of all activities{ This level is shown in the block dlagram

-.;;n

of the organizational chart (Flgure 8. l) as General Office,

Purchas1ng & Accountlngh Warehouse, General Malntenance

Shop, Technlcal Servlces, and Transportatlon.

N

‘General Office. «%he fuhctions offthe éeneral office

. Py
lnclude: (1) consideration of the varlous sections at the
-

operatlonal level; (2) provision of servrces to thexother

sections; (3) communication between the maintenance office

and other such bodies as. 'private firms and schools; (4)

inventory recording; (5) arrangement of servicing trips.
Two  persons are required in this section, one a

'stenographio clerk and the other a‘busineSS clerk..

z

Purchasing and hccouhting Section. The functlons of .

the purcha51ng and accountlng section are to (l) survey

requests from the other sectlons w1€ﬁ respect to needs such

as those for spare parts, (2) ch&ck the actunacy of spec1f1-
s B

w catlons on those need5° (3) purchase equlpment and naterlal-
\

ﬁé‘and (4) budget Control . o ,ub vt k
o o : : O

0

» a

One person is needed to serve in this section.

<

Warehouse. | The functions of warehouse include (1)

v



“brought in from the schools, if possible; or sendlng it to _

FED

- to planhfhg'maihtenance“Work; (4) establlshlng the spe_'

' storekee“ing;‘(2)’distribdt&hgﬁl(3) suggestlng t;?purchase
ng

"clerk and one a crating fereman.

fication fCr equipment-'(S) demonstratlng to teachers

¥

(5)

v

of materlals, Supplles and spare parts, (4) erat

receiving; and (6) Shlpplnq o e T }h

. i~ T . S I "'»
A minimum 6f two persons. are required, one a stock

et

- A

General Mainteﬂahée Shop. ° The'functionsvof‘thesgenf

.eral maintenance‘shep‘include (1) fabricating:parté thati

are not readily available; (2) repalrlng ‘the equlpment

outside” Vendors. The general malntenance shop w111 take
over the equlpment that has been used by the temporary
malntenance team. -The techh1c1ans are requlrgd,to serve o
this eection. | | " |

. .
Technical'Service Section. The functlons of the

tecnnlcal service sectlon 1nc1ude (l) equlpment 1nspectlon

in each*school a¢cording to a scheduled llSt ofumalntenance;

(2) instailation'df equipment-“(B) consultatlon with respect

equlpment and/or compllcated act1v1t1es,,(6) checklng new

equ1pment, 1nclud1ng establlshlng compatablllty w1th the

Thal electrlcal power dlstrlbutlon systems, and (7) carlng

for the equ1pment and tools in malntenance vehlcles.

i




Two techn1c1ans are requ1red to serve thls sectlon.
L These techn1c1ans should alternate thelr dutles w1th the 3
technlcnans 1n the general malntenance shop

i

'lalTran3portation Section. The dUties’of~this section

' fare to (1) supply transportatlon serv1ce for the sectlons

A

'fsof the department when reguired er carrylng out thelr
dutles (2) supply transportatlon serv1ce for techn1c1ans

N whoﬂ@ﬂ%e the trlp to 12\?ect, ihstall and repair equlpment'

e '»'F .

'1n 8chools, (3) check and\?5tord the condltlon of vehlcles,

J - e [N

X4) control preventlve malntenance and repalr‘of vehlcles,_
fhnntrol gas and oil used for vehlcles, (6) assign the

4 _ S B ‘
(7) contact outsxde vendors 0. moving equipment

»

‘For economic reasons, .the vehicles which serve the D

temporary maintenance team should be used in this section.
' » . «}} ; N . v '_,, ) - R »
One person would be required to serve this section.

L]

1.2 Maintenance Functions

1.21 Maintenance Staff; The maintenance sta§; has_the
'reSponsibilitf_fof'direetingvand carryingq%ut.maintenanee..

_ Qerk and;installatien on industrial arts equipment in all.
T ;bthe.comprehensive schools'in Tha;landfand also for proviA-

ing maintenance seminars for teachers. = = - . 7
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e 1, 22 Teachlng Staff Thls staff has the respon51b1L§

A >

:1ty for rOutlne preventlve malntenance and mlnor repair of
1ndustr1al arts equlpment in the sch il where they are v_’5j7
fteachlng v The routlne malntenance work 1nvolves such thlngs,
.as orllng, cleanlng; adjustlng and replac1ng belts. -

“*

S2. Quallflcatlon and Work prerlence of Personnel ..w -

] ~
’ ]

‘;xf? 2 1 Tralnlng and Work Experlence. Any person who does

malntenance work amd 1nstarlatlon of equlpment should haNe a

mlnlmum quallflcatlon in any one of the follow1ng (;X
vocatlonal certlflcate (flve years after grade 10), féj
Journeyman standlng such as for example, a mlllwrlght or

electr1c1an. He should also have a mlnlmum of two years

experlence in. malntenance work after gradu_
‘ .

vocatlonal 1nst1tute.~ : o

For the dlrector, professronal or unrversrty levél f' :)/
quallflcatLOnsi.ln educatlon (IndustrlaL Arts) or englneer—f
ing, w1th some background in admlnlstratlon and a minimum. of\.
'flve years of teachlng experlence 1n 1ndustr1al arts is

requ1red

- 3;' Work‘Planning

3.1: Planning Personnel The persons who take respon-

51b111ty for malntenance plannlng are- the dlrector of the



B

-i kriowledge of

“labbratory.

(2) 1nspec—

;e dlrector and,hls staff 'ahd_(B)

© 3.3 Emergencv Serv1c1nq ' When a malntenance problem

ccurs whlch s thowght by the teacher or the person who
-~

works wlth tbe partlcular plece\of equlpment to be of an

emer;e;cy\nature,‘that person reportsvthe fact to the head

- ™ -

-of the department of practlcal arts, who 1n turn consults
wlth the pr1nc1pal If the pr1n¢1pal and head of the

department of practlcal arts agree that -an emergency 51tua—

]

tlon does ex15t, they determlne what procedure to follow.

1

For example, they may dec1de that (l) the 1ndustr1al arts

-~

staff_shouldhmake the.necesSary:répalrs;»(2) an out51de-

\

vendor 1n the local area should be called‘ln, or (3) the’

182
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"'ﬂ_ ‘ ;‘ - 2 ‘ I# o

';;;Qirector of maintenance be asked for help in‘making the

s ; . : . _v
. . required repairs.

3 4 Transportatlon. The vehlcles used for serv1c1ng

L S
s .

?"‘and transportlng equlpme*% between the malntenance center -

- .'*:‘ >__‘ v' S ' /. . .
j.ﬂand the schools are (1) cars, (2) vans, (3) trucks,i(4) e
. " / J T i ‘
fﬁ mov1ng company equlpment, (5) rail road cars, and/or (6)
R “h . « - \
alrplanes, dependlng on c1rcumstances. Practicés for use- of

,:gxhe malntenancesvehlcles should be very clearly spelled out.

’

. . B =~
. . RN

f~3i9aDelivery Time; The time for dellverlng the equip~
FEE ment or commodltles from the maintenance center, o the

.’_. .

;fschools should range from twenty- four hours to two weeks,

dependlng»on dlstance and locatLon, !

. \
S 4

'.v’/ 4. . Kind or Type of Work

<
\

4.1 - Maintenance Work. ‘The maintenance work covers -

é}

all industriel arts area in thefcomprehensive schools and
é) . ' ) ‘ :
the general malntenance shop in malntenance center.. It

should also 1nclude arranglng for out51de vendors to repalr

certaln_types of equ1pment at economrcal.prlces.
. ; 6 B

.-

4.2:'Liai§on Work. Liaison'work is a necessary—partiof

'j'the malntenance program For smooth operation,of the main-

tenance department, 1t.lS necessary that channels of-

\



communication® be maintained between ci.z following: schools,
the general office, technical servic:s, the department of
vocational education, the police department, and private

firms. Special emphasis should be put on the maintaining'

. ' %
channels of communication with schools. N

ke

[N * .
(A :‘_ . . . . " - B
.- Inspection of Maintenance Procedures

5.1 ‘Inspecting Personnel The perSOns ‘involved in

1nspect1hg the malntenance programs are (1) the dlrector

of the maintenance division, (2) techn1¢1ans and (3)

:

industrial arts_instructors; B :

5.2 Inspecting Proceduré. The procedure for inspect-

»

ing the maintenance program should consist of (1) consulting
¢ ) : o ' - ‘
w@th_planning’personnel'and maintenance manuals supplied

with the equipment to set schedules forlinspecting equipment

on a monthly, eemesterly and annual basis,v(Z) checking -the

a

condition of equipment, (3) checklng the operatlng of equlp—

184

4

~.ment, (4) 1nspéct1ng new and repalred equlpment and asse351ng‘

compatlblrgty of new and repalred equlpment with' ex1st1ng

equlpment and flxtures and (5) observ1ng of equlpment in

v (

normal use and g1v1ng a551stance to instructors in the’

proper use and maintenance of equ1pment

5.3 OQutcome of Inspection. The results of inspection



[y

.. . ) et
indications of immediate need for maintenance,

‘on for futuPe planning, (¥) the basis for

of the next year's budget and (4) the basis for,
w ! \'g :
approv1ng ¢laims to suppllers or transportatlon companles

if equlpment is damaged or if items are m@ssrng, (5)

information about machines that are frequently,left‘idle
because the instructor is not familar enough with the use

: ' X
or repair of the machine.  In this case, the goal should be

to correct the situation.

6. Inventory

6.1 Equipment Record. All equipment.,used in the
_ , : . . . -
industrial arts laboratories of all the Thai comprehensive

-~

]schools and in the malntenance center must be recorded on .

(1) master cards- w1th the follow1ng data included on one -1

3\,
s;de shown in figure 8.2: 1tem, code, unit cost, condltlon,
and the like. The obverse of master -rd is used for the
‘maintenance record Which includes service policy, warranty
period, nature of repeir, and cost of repair. The detaiis
of"the-meintenancegqs shown figure 8.3, shonld'be kept»in‘.‘
;the me;ntenence center. Inventoryvcards‘shpuld be»kept in
the}school and in the maintenence center. ‘The two sets of
%pventory card and master card are 1dent1cal one set of

lnventory cards is for use. by the techn1c1ans to record

'malntenance work. The other set is kept in schools.
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/

4
P!

Y

)

:‘../:

$MAstR CARD.

.Code:

fﬁf‘ Make:.

Date Purchase:

Papy

Qﬁhgcessbries(catalog nu

School:

Model :

Vendor:

Deparémenph;
) .

3 - ’ . : K -'/‘,f' ~
er, cost, pertinent size, etc.):

oy
.\_& '
Cost:
Serial:. . y
Phone:
‘Roomt

AT
-

) A\
"

B

. Date. -

qQTY.

1 Cond

Date.

Checker In|

QTY.

Cond/|

Checker Inj
: ) NG

e

Date.

QTY.M

Cond

Checker In|

A=
B =
C =

D=

CONDITION

- New o%

Equiv.
Good .’

Fair.

Poor

=Worn-

‘out or
Obsolete.

" FIGURE 8.2

MASTER CARD

1

2
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MAINTENANCE RECORD

R

~ . J ~
. ‘9’ AN . ‘ . - )
Warranty Period Sefv1ce Policy With
- , .
T T Name:
- . }}
......................... Address:
Phone:
Date | Requisition | Nature of Repairs | Cost |.Signature of
Number ' - Technician.
4
-
¥ = .
. & @ / f
; .
& o : f@
| : }
\A

" FIGURE /8.3

MAINTENANCE RECORD

a
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maintenance warehouSET\ Up-to-date inventories should be
v . N .

y kS -

.,The-spare7parts,'stock and hardware ‘are recorded oh

cardex cards, recorded are part llSt number, catalog

u
L" »

number, unit cost, name of machlne, total amount, and.xhe

M

name of recelver for lnstance.v Thezgetail of the/cardex
. B u
card is shown in fIgure B-4.
[

.‘S‘

6.2 CrltBrLa for stocklng Spare Parts. Parts for

Ty

soec1f1c pleces of equlpment may be stocked, based on two

crlterla: Gl) the frequency with which repairs requiring

a partlcular part are made, and (2) the cost’ of the part.

.

'General 1ted% of hardware that .are 1nexpen51ve and whlch

.

have many appllcatlons must also be- stocked

a
&

Spare. parts are usually'kept i stock room Ln the |
. . . . {

~ @

- . I .-

£

A stock clerk should take the reSponsibility'for the

security of spare parts. He should also handle the inven-

b

tory cards and keep them current

—

- ‘ ! ) o LY

6.3 Estlmatlon of Nachlne Runnlgg Time .. The runnlng 0(

/

_tlme of machines 'is estlmated from (1 the record of class

,Q
hours and«multlple activities in Iabor\tories, {5? the -

X i . . . '/-—, 3 .
information on maintenance record cards:chludlng S

4

9 M
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Part list number

Q.
CARDEX’
. Catalog# '’ o Cost
! _Shop’ _Department

Name of machine

)

»

Date oflpurchase

%?otal amount -

N ‘ g *

Reguistion | Date

Name of Receiver | Amount | Cost | Done by

~numbert” - ) (/, .
AN : k8 1 7 o ’
- /' Y ~
B ) 7
Y
t

FIGURE 8.4

. CARDEX CARD
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frequency and cost of repairs. .

The nature of information recorded must be reviewed’
periodically and its value assessed. R K

>

7. Budget,
7.1 ABudgét of Maihtenance.',The'budget fdr the‘main—'

tenanceé program, such as preventive maintenarice, spare
@ ' s . :
parts, cos¥® of transportation and per diem allowances for

travelling staff should range between $84,000 to $420,000,
. N ,
1% to 5% of the 1nventory cost of- capltal equlpment (8.4

million of dollars) This amount should be 1ncreased as

equ1pment becomes older and requlre exten51ve repair or

.

replacement.- It must be noted that the range recommended

'by;thg papel‘of egperts,was not 1ntendedjto include salaries

~of people worklhg in tbe MaintenancevDiVESion. The monies

dlscussed ‘above would only be use. for direct expenditures '_ ~

by the Malntenance DlVlSlOn. lf alaries of malntenance
ol

~wcrkers are’ included, the range would be in the order of

AO per cent to 15 per cent of the_capmtal investment..

-

I4

7.2 Budget Estimationi The budget for malntenance is

estimzjed'frdm:‘ (1) the prev1ous year S expendlture,-(Z)

cy of ase and,repalrs, (3) experlence of the progectﬂ

staff, and (4) the average age of equlpment

:frequ
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7.; Budget Justification. The budget must be based

on 1nput from the following sources: (1) costs of equip-
ment, (2) condition of equipment, (3) requests from the

schools, and (4)'approv§&‘of the Budget‘Bureau.

The budget for malntenance 1s not lntended to cover
the cost of replaci g small hand tools such ‘as frles, pllers,
and hammers for 1nstance.‘Y All small hand tools must be

prov1ded f&om'the regular ﬂudget of each school.
R s . 'S

o~
N ' - - g

.-

7.4 Cost of Malntenance._ Normally the cost of main-
tenance should be kept to a minimum. The'maxlmum cost ofk
malntenance‘of,each 1tem of equipment should not be ovér 5%
of itsfcapital cost. The actual cost depends on the coYdie

tlon of each. peice of equlpment

4

Although the cost of malntenance must be kept to a
mlnlmum, there are two factors which have not been con91dered

whlch tend to’ 1ncrease maintenance costs over tjime. The.

first of these is the 1ncrea51ng age: of equlpme t. As equlpeij_, ‘f
ment is used, it tends to w ar and thus, 1ncreased malnten-' o “
ance costs must be expected ‘as egulpmznt becomes olde& The'~'
second "factor 1s that of 1nflatlon. As the pr;ce of/équlp-
ment rlse§, sg’” does the price of spare parts and hardware,

and therefore, malntenance costs tend to 1ncrease.'

BN



‘the Ministry of Education in Thailand is reorganized, it

8. Assessment qf Operation. The criteria used for evalu-

ating the operation of maintenance work are: (1) evaluatiwve

comments and suggestions, (2) estimates of the amount of . -

down time of equipment, (3) maintenance cost in relation

o

 to replacement cost (4) quality of work done, (5) compara-

%
tive costs between schobis hav1ng slmllar e ulpment with

-

reasons .for any differences.

9. Suggestion - : 7

9.1 Suggestion for Improvement.h The maintenance

department should attempt to 1mprove effec1ency and/ﬁf
~up-to-date by (l) malntalnlng good. communlcatlon with schools

“and- communities, (2) encouraglng teaghers “to pay more atten—

-~

. tion. to malntenance work - (3) settlng more r1g1d spec1f1ca-

tions for equlpment, (4) decrea51ng unnecessary regulatlon,

. )

and (5) prov1d1ng 1nserv1ce training. |

Recommendation

When the Department of “General ana Adult Educdation of

should put a division of maintenance in*the organization-

to serve and malntaln equ1pment bulldlngs and ﬁacxlltles'

"in the schools and make the director respon51ble for thls

'dlvlslon. At the present.tlme, the Department of General

and Adult Edncation'doesqnbt7havea formal maintenance .

<
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X

division{ It is recommended that the department establish
a dlrector of malntenance to admlnlster malntenance policies
and operations for the present comprehensive schools and

-~

- any schools to be established in the future.

| In addition, . is recommended that the following
”'studies’be.made: (1) Research 1nto the equlpment malnten—
ance program for vocatlonal organlzatlons of the Vocatlonal
Educatlon Department Mlnlstry of Educatlon, in Thalland
;
(2) Research into the comparlson of equlpment malntenance .
in- educatlon and industrial organlzatlons in Thailand;
(3) Research into the 1nfluence and 1mpact of technology on
the vo““tlonal educatlon program in Thalland
- (4) Research 1nto the fea51b111ty of establlshlng malnten-.
ance‘d1v131ons for other currlcular areas.
P

This study has been focused on developlng improved
and procedures for an equlpment @alntenance program for
.1ndustr1al art in the comprehen51ve schoq}s of Thailand.
It COncludes w1th recommendatlons de51gned to’ effect such

1mprovement m,>-j - ' ’ : v
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INTERVIEWvSCHEDULE

FOR EDUCATIONAL ORGANIZATIONS

A. Organizational Structure

1. Chain of Command
S

Q

~a. What is the otganlzatlonal.structure of your_
depatt t of maintenance? |
‘b. ”Could'you draw the organization chart?‘
c. What kind of‘maintenance work is done by
teacher? ' d‘ ' S T
oy d. What klnd of malntenance work is done by

the department of ma1ntenance°

2. PersonneI“by Division

a. What are the quallflcatlons of the techn1c1an°

s _ b. What is experlence of techn1c1an°

3. Work Plannlng

a. How does the department plan for its year

" round act1v1t1es°
b.  What are the steps in plannlng activities?

c. Who is 1nvolved in plannlng’

'

d. 1Is there~§§formallzed plannlng and schedullng

system in this department’
e. If any, please descrlbe the system?

f." ‘How do you handle emergenc1es caused by break-

——

e

]
1

down of machlnes? o ¢
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B. . Maintenance Operation

1. Area of work

a.

b.

departments?

2. InsEection

d.

What are the areas of work in this department’

What are. the areas of llalson work with other

Wi.o is lnvolved in 1nspectlon°

’

What are the procedures of lnspectlons°

When do 1nspectlons take place°.

How ‘is the resuIt of an 1nspectlon reported’

3. Record and. analysis of machlnery

a.

1zatlon, flllng or how -else?

'How\many records are kept?

Where are the records kept?

How is inventory secured?

How are the StatlSthS of the use of. those spare

parts recorded’

f.

[N . - ) ! .
and which parts to purchase as needed?

S

h.

How do you decide which parts to carry in stock

How is running time of machlnery est1mated°

“Hpw do you estlmate man- hours for ma1ntenance7

How is the new equipment recorded? 'By computer-
I\ J
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C. Finance
1. - How much is the budget for ma1ntenanc§° (%)
2...Where\does the budget come from"' |
3. How do you estimate the maintena@ce budget> -~
. 4. Hoﬁ'do yoﬁ justlfy the budget° .q,'
&%iﬁ 5. How do you work out’ the replacement schedule’
‘ :6. How are dec151ons made or arrlved at c0ncern1ng
Lreplacement or repalr of equ1pment°~
\
eDL ‘Effectivehese )
L1, "How do you juetlfy the cogts of ma1ntenance°,
v2.' How - do YOou measure effectlveness of your operatlon?
3._ In your opinion, how can malntenance be 1mproved°

Ahkkhkkxhkkdx
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INTERVIEW SCHEDULE
' ‘ . - /'

FOR ORGANIZATIONS OUTSIDE OF EDUCATIOéf {

A. Organl"atlonal Structure

l. Pi%descrlbe brlefly the main- functlon of th's

company. o '/
2. Piease draw the organiZatiomal chart of this company.
3.. What'rs‘the s?étem of.the<cataloguing of machines
'and spare parts for supplylng the consumer, by alphabetl-
.cally, by functlon, or hOWuelse7
4. How many days does 1t take to deliver commodltles'
in the c1ty, in rural areas, and in other countr1es°
5. What k1nd of transportatlon do- you use for servicing?
6. How many klnds of personnel does this company employ?
7. What experlence and quallflcatlon do the enployees

“1in each catagory have espec1ally techn1c1ans°

o
s . . . o o
) .

a

B. Maintenance Operation o 1&

s .

’.Area'of'Work‘

o
1. Do yecu- have the Malntenance Sectlon or Department

in thlS company’
'TZ. If_so,.what are the areas of work for ma1ntenance7
- [V

‘3. "What are .the areas of llalson work of the malnten-’

4ance department w1th other departments'>
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Inspections ' _ !

L4

1. How are the procedures for machlnery and spare -

parts 1nspected°-
2. Who is involved in inspections?
3. How is the result of th? 1nspect10ns reported’

Record and ‘Analysis of Machlnery and Spare Parts-

" 1. How are the new machinery and spare parts for

_ &
maintéqaf?e recorded? by computer), filing or how else?

2. :How many'recordS*are kept? Where are they kept’,
3.'>How is the ‘sSpare parts 1nventory secured”
4. 'How do you decide whlch parts to carry 1n stock and

whlch to purchase as - needed’ o Coe
) ) ,
‘5. How do-you estlmate the runnlng time of the machire

-
A

and man hour for malntenance’ o o o« ' '5??‘
Finance ‘ : v . =

‘1. How much is the budget for ‘maintenance? (1n‘per‘cent-
‘dage~of 1nventory capltal) ’

'2;- ‘How does this. company estlmate the malntenance "agé;?
3; How do you(justlfy the budg‘et'> | %i’v bE |

4. How are de0151ons made or arr1ved at conqernlng <i:

replacement or repalrment of equlpment?

D. Effectiveness . ’ ’
1. How do you juStify the cost of maintenance?

2. How do 'you measure the,effectiveness of your operation? -

v . ’ . . L 1

. Yy
. ’ . e
f
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3. In your opinion, how can maintenance be improved?

. . . . .
’ o .

=
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Purpose . _ . : S :;;1%'-

i
e
e

’“”"ﬁﬁgemeng
1'_of Industrigl AEts Egglpment Malntenance for ggmpgghggsiyg’
§ghggl§_;__lhg;1gn§ to be submltted to the Department of

Industrlal Arts and Vocatlonal Educatlon The University of

- will be included in a Master's theSISﬁthltled'

Alberta.

Procedure -

| The material is.presented in two parts. The first
part deals‘with summary tables of some relevant elements
drawn_ from'selected mgintenance sfstems in Alberta and thoser
€lements selected for the purpose of develOplng a ma1ntenance4
system for Thai comprehen51ve schools. The second part
descrlbes in greater detail those elements for the Thai school
Tsystem. |
Thelhext step of the procedure inVolves the
’ ‘development of a Thai maintenance system by lncorporatlng

the v1ews'of the panelists.

Direction
Each panelist is prov1ded 'PROPOSED GUIDELINES
FOR INDUSTRIAL ARTS EQUIPMENT MAINTENANCE IN THAI

'COMPREHENSIVE SCHOOLS lncludlng summary tables and
RESPONSE FORM. To complete thls erm please follow



the procedure listed below: * » : -

3“, 1. Study the guidelines and summary tables

thofoughly.

2@ Pass value Judgements on the proposed gulde—

~d11nes, in whole as well as ‘in part on -the basis of your .

knowledge and experience.

=3, Indlcate your value Judgements by completlng

"~ the sup% ed R%SPONSE FORM.

4. A suggested format for your'response is as

fellows: |
| wrlte A if you agree completely.

Write B 1f you agree in pr1nc1ple and 1nd1cate
further the condltlons requ1rements or additional comments
if you w;sh. )

ﬂf'Wfite C if you disagree and‘indicate‘an aiterna+

tive if“any.

212
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PROPOSED MANAGEMENT OF I. A. EQUIPMENT
MAINTENANCE FOR COMPREHENSIVE SCHOOLS

IN THAILAND

" The guidlines that follow are chosen from common

Y

elements found in an analysis of educatlonal and industrial

maintenance systems in Alberta. The ch01ce is based on the
%{5;1 .

'needs requlrements and admlnlstratlve constralnts. It is

also based on the ratlonal of eff1c1ency,logic,analogy and
practicality. |
Table l shows the structure of malntenance which
ancludes organization, quallflcatlon and work plannlng as
appears in the first column. The common elements found in

¢
the analysis appear 1n the second colpmn Selected elements

: to be applled to. the Tha1 system are shown 1n the third

'. column. | | | R 'f/

Table 2 contalns the procedure of malntenance

1nclud1ng klnd or type of work 1nspectlon nd 1nventory

'equlpment record. The explanatlon of table l applles to

table 2 as well.:
“ T SR L
Table 3 deals with the finance . of maintenance
' !

-~ which includes budget,estimation,and‘justification-'

Table 4 contains t0p1cs on evaluatlon of malntenance

1nclud1ng the cost assessment and suggestlons for 1mprovement..

The explanatlon of table 1 applles to these tables as well.

The elements selected for appllcatlon to the Thal‘

_system are explalned below.

i : o
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STRUCTURE OF MAINTENANCE , | 5

1. Organization

1.1 Organization Structure The original structure

for I.A. equ1pment malntenance should 1nclude two levels

-~

- of personnel managerlal and Operatlonal.

1.11 Managerial Level This level is to adminis- |

trate.the whole of maintenance pollcy and malntenance work
for all ‘comprehensive schools in Thalland.

1.12 Operational Level This level is to serve

the maintenance function (as defind in chapter 1 of the

report) Included in this Category are general office . pur—

e .
chasing_ and accounting section, warehouse general malntenance
/gh\$ technical serv1ce sectlon and transportatlon.

The organlzatlonal structure is deplcted in figure 7.1.

1. 121 qeneral Offlce The functions of the

.
VIR
< ,‘.:.

general office are prOposed to 1nclude (l) coordlnatlon of
various sectlons at the Operatlonal level, (2)prov1s1on of
services to the other sectlons (3)commun1catlon between ‘the’
maintenance office and other bodles such as prlvate firms

and schools, (4) 1nventory card record, and (5) arrangement of
serv1c1ng trip§. Two persons are requlred in thlS sectlon one/
a stenographlc clerk and the other a busrness clerk.

1.122 Purchasrng and Aecountlng Sectlon. The

'functlons of the purchasrng and accountlng sectlons are to (1)
survey requests from the other sect}ons with respect to needs
.such as spare parts(2) check the accuracy of spec1f1catlons

jse needs, (3) purchase equlpment and materlal (4) control
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budget. One person is neceded to serve in this section. -

1. 123 wWarehouse The duty of,warehonse rhcludlng

216

(1) storekeepxng, (2) dJStrlbutlng, (3) suggeséfon/of purchase'

l

 of material supply or spare parts; (4) crating;é(S) receiving,_

- and (6): sending. A minimum of two persons are required; one

\

stocking clerk, and'one crating foreman. -

1.124 General Malntenance Shop The functlons

s

of the gener&l malntenance shop are to 1nclude~ (l) fabri-
N /

'vcatlng’parts that'are not readlly ‘availbale, : repalr'.g '

#
the equipment whlch was brought in from the schools 1f
p0551ble otherwise sending’it to "outside venﬁors. " The
_general maintenance shop will take over the equlpment that

has been used by the Temporary malntenance team _Twc tech-

nicians are requlred-to serve.thls.sectlon.

1.125 Technical Service Section The functions of

this section are to include: (l)‘equipment inspeétion in each

school according to the sched ‘, list'of-maintenance;‘(Z)‘
installation of equipment; (3) consultlng in malntenance
planninngork, (4) establlshlng the spe01f1cat10ns for
equipment, (5) check;ng newfequipment, incﬁudingpestablishf'
'inggcompatibility with the ThailelectriCal power<distrihu-
tionzéyétem. Two-technicians are\reqajreo to.serve this .
‘iiea. 'Theee techn?tians shoUid alternate their duties withh
.the-teChnicrans in'thquenerélVmaintenanoe shop;h .

. 1.126 VTransportation Section The duties of this-

section are to:~ (l) supply tranSportarlon service for thevi

d1v1510ns of the department when reasonably requlreﬁ (2)‘;ﬂ'“

supply transportatlon serv1ce for the techn1c1ans who make the

/



trips to inspect and repair equipment in schools (3) check and
‘record the.COndition of vehicles (4) controi*preventive main-
tenance .and repalr vehicles (5) control gas and oil used w1th
vehlcles (6) control the drivers (7) care for equlpment and -
tools which are fixed permanently in the truck or van for
mOV1ng maintenance work" in the schools (8) contact with out-—
51de mov1ng llnes. For economic reasons, the temporary team
maintenance Oehicles should be used in this section a'minimpm

of one person would be required to serve thlS functlon.‘

1.2 Malntenance Functlon Two groups of personnel are L

respon51b1e for maintenance work:”’ maintenance staff and
teachlng staff
l 21 Malntenance Staff The malntenance staff has the

)

respon51b111ty for dlrectlng and carrylng out malntenance work

on 1Ddustr1al arts equlpment in all comprehen51ve schools.

r3

1. 22 Teachlng Staff Thls staff has minor. functlon in

‘malntalnlng 1ndustr1al arts equipment in the school where they'

. are teaching. . The malntenance work are 0111ng and cleanlng
for instance. ’ ' C ~’Ew
_ _ _ L s

‘2.ledalification'and wOrk-Experience SeconerevelfPersoﬁnel

The personnel in operatlonal level are the'lmpbrtant

felements of a maintenance department So the n 1ntenance

-

department requires personnel who  are hlghly quallfled and

'experlenced in malntenance work : . 7/§1. ‘ o i

‘2.1_ Quallflcatlon The - person who- do¢s ma1ntenance work
‘ q k7

should have minimum quallflcatlon in an ¥ 5

vocatlonal certlflcate (2) JOurneyman Mﬁ nding and/or:
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equivalent, such as, mlllwrlght and electrician.

2.2 Wbrk Experlence The person who does the

maintenance work should have at mlnlmum two years experlence
after graduating from a vocatlonal 1nst1tute.

For the director or a551stant dlrector' professional
or universlty level qualifications in educations(industrial
arts) or.ehgineering, with some background in administration
and a minimum of fiVe years of_teaching'experience in industrlal

arts-is required.

3. Work Planning Thls 1s the heart of a malntenance program.

work plannlng 1ncludes schedullng ©of men and equipment as well

as: developlng spec1f1c malntenance schedules for varlous items

of .equipment. The smoothness and eff1c1ency of the maintenanc e a
: 4

idepartments work depends upon the‘skill with which work is | S

planned.

3.1 Plannlng Personnel The person who take respon51blllty

for malntenance plannlng are the director of maf—tehance and
‘the tech??c1ans on his staff. The dlrector‘of malntenance
'together with the technicians on his staff w1ll be able to
carry out their function because of %hg experlenée they will
gain and their. 1nt1mate knowledge of" condltlon ex1st1ng in

each lndustrlal arts laboratory

~

3.2 Planning Procedure The 1nformatlon used for plannlng
malntenance work to be carrled out on a monthly, semesterly
or annual basis will be obtalned from the follow1ng sources-

(1) data from prev1ous years work (2) 1nspectlon reports made-

by the dlrector and hlS staff and (3) requests from the

o schools.
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3.3 Emergency Cases When a maintenance problem occurs

whlch is thought ®o be on emergency 51tuatlon by the teacher,
or person who works with the particular piece of equipment,

he reports this fact to the shop dlrector who in turn consulte
w1th the pr1nc1pal If the prlnc1pal and shop director lagree
that an emergency situation doesrexit.yThey determine what
procednre to follow. For example, they may decide: (a) the
industrialtarts staff should make the necessary,repairs,(b)‘an
outside vendor in the lOcalvarea.might be called in, or

(c) they may contact the dlrector of maintenance and ask for

~

help in making the requlred repairs.

3.4 Transportation The vehlcles used for serv1c1ng and

transportlng equlpment between center and schools are: (l)cars
(2) vans, (3) trucks (4) mov1ng company, (5) rallroad and/or
*(6) airplane, depending on cichmstances.

3.5 Delivery Time .The time for delivering the equipment

N

or commodltles from center to the schools range from 24 hours”

to one week depending on distance and locatlon.
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PROCEDURE OF MAINTENANCE .

B

yw.

’4_ ‘Kind or Type of Work Thls .section empha512es the klndB

~

of tasks which are dlrectly concerned w1th the malntenance

and llalson function."

4.1 Maintenance work The malntenance work covers all

1ndustr1al arts areas of all comprehen51ve schools some'
audlo visual equipment whlch is used 'in 1ndustr1al arts labs *
and general malntenance shOps 1n the center-

4 2 Liaison W0rk Llalson work is a necessary part of

a maintenance program. For smooth 0perat19n of the mainte—.

nance department it is necessary ‘that channels of, communl—

catlon be malntalned between each of the followlng generalf
offlce techn1c1an serV1ces department of vocatlonal educa-"

tlon pollce department, and prlvate flrms.g b

5. Inspectlng Personnel Thls sectlon deals w1th 1nspect1ng-

as” shown in the subheadings below.\ § , -

5.1 Inspectlng Personnel Most of the 1nspectors of the :

»systems in Alberta are the head persons of malntenapce'

-departments and techn1c1ans who are 1nvolved with malnte-"

nance work So the 51m11ar p051t10ns of 1nspectors applled’
to the Thal comprehen51ve schools are: (1) dlrector oxr a551s-vi,;f'
tant dlrector (2) techn1c1ans (3) 1nstructors.;b

5.2 Inspectlng Procedure --The procedure.for inspecting

IR

should. be similar to systems in Alberta. It conSLSts of . (l)

consultlng with. plannlng personnel 0 set schedules fOr g'{
1nspect1ng equlpment nc*:hly,semesterly,and yearly,(2)

checklng the cond1t1Ct of equlpment (3) checklng the Operatlng

{" :

&
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j
,functlon of equipment, (4) 1nspect1ng new equlpment repalred

'“equlpment and assessing compatlblllty of new and repalred

‘equ1pment9w1th existing equipment and flxtures. ‘ f
5.3 Outcomes of Inspection The results of inspection

are'used (1) as indication of immediate'needs for mainte-

nance (2) as 1nformatlon for planning (3) as the ba51s for
‘estlmatlon of the next years budget (4) for claims to . .
'suppl;ers of transportation companies if equipmént is da-
maged or some.items are missing. |

6. Inventorz ThiS»item’deals with equipment record,
criteria for spare parts stocking,andfestimation of machine

running timé as shown in the - headings below.

611_;Eqpipment Record: Ail’eqnipment which is used in

the ?industrial arts departments of all comprehensiye.
vSéhOOls and in the center must hevrecorded on (l) master
cards (as shoWn in fiéure'7.2)fand be kept in the center,

(2) inventory cards . which have the same-details as'maSter
vcards. There are two sets of 1nventory cards 1dent1cal to
the’ magter cards. One set of 1nventory cards 1is kept in the
~center and are used by the techn1c1ans to record malntenance
work, and another set is kept 1n the schools. The spare parts

'stock is recorded on cardex cards (as shown in flgure 7 3)

6. 2 Criteria for StOCklkg Spare Parts Parts for SpelelC

pleces of equlpment may be stocked based on two crlterla
(1) the frequency with which repalngrequlrlng a partlcular

part are made and (2) the cost of the part. General itemsof

7hardware that are 1nexpen51ve and which have many - appllcatlons’

_must also be stocked.'.
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Spare parts are usually kept in the stock room

in the maintenance warehouse. Up-tou-date inventories should
be maintained. A stocking clerk should take the responsibility
for the secuiity of theseHSPare parts, he should handlé the

inventory cards and keep these updated.

6.3 Estimationfof'Machine Running Time The runﬁing time

of machines is é¥timated fromi(l) the record of class hours
and multiple ,activities in ‘labs, (2) the information on

: | o . ,
maintenance fecord cards.

i



FINANCE OF MAINTENANCE

7. Budget The budget is prepared. for equlpment malnte- .

nance in ‘all the comprehen51ve schools and the center.

7.l Budget for Malntenance - The budget for mainte—
nance in severaldsystemslin Alberta approximates 1 petrcent
to 12 percent of 1nventory capltal. Normally for educational
systems, thls percentage is lower thap in 1ndustr1al systems.
For the Thai comprehenslve schools the amount of money in
the maintenance budget should v:ange from $84,600 (l%}
to $l 008 600(12%) These amounts are based on the value
of the capltal equlpment whlch is 8 4 millions of dollars.

8. Estlmatlon

8.1 Budget Estimation The budget for maintﬁnance is

estlmated from (1) previous years expenditure, (2) frequency(
of use and frequency of repalrs (3)Pr03ect experience

9. Justification

9.1 Budget JuStification ‘The budget must be based on

inputs from the follow1ng sourcés (l) cost of equlpment

_(2) condition of equlpment (3) requests from the schools and

.
-9

(4) approval of the Budget Bureau. , e
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' OPERATIONAL EVALUATION T .

!

K

1l0. Cost of Maintenance Normally the_cost of maintenance

should be kept to a minimum. So,the cost of maintendnce of

each item‘bf equipment may range between 4 percept and 8§
percent of capltal cost. Thls depends on the condltlon of

each plece of equlpment.‘

-11l. . Assesment og‘Operation . ‘ _ - &

11.1 Evaluation Criteria - The crlterla used for

evaluating the operatlon of malntenance work are (l)
the aceuracy of outcomes,(2) satisfaction of schools and
staff,(3) cost effectiveness.

12. Suggestion - | : ' | Do _ N

. o . .
12.1 Suggestion for Improvement The malntenance

'department should attempt to improve eff1c1ency and keep”
up to daee\by (l) malntalnlng good communlcatlon w1th
.schools and opmmun1ty,(2) encouraglng teachers to pay
;more'attentlon tQ melntenence work,(3) setting tlghter
specifications'for“equipmeqt,(4)vdecfeasing'red tape,

: (5);prqviding'inserviee training.

>
«

227



o | ) - 228

REPONSE FORM
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’4. Kind or Type of Work (Table 2).
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Finance of Maintenance
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/" Eguipment of General Electricij& Shop

R

. Item Nob Description Quantity
1. Plier,diagonal cutting,6" 1 doz.
2. Plier,diagonal cutting, heavy duty,6" 1 doz.
3. “Plier,round nose,5"-6" : ‘1 doz.
4. Plier,electricians'side cuttlng 6" 1l doz..
5. Plier,chain nose,b 5" © pr.
6. Crimper cutter,bolt slicer 6 pr. ‘ i
7. Plier combination,slip joint, 6 1/2" 1 doz. o
8. Soldering Gun, 100/140 watt = - 1l -doz.
9. Soldering Iron,electric,100 watt 1 doz.
10. Solder, plastic rosin core 6 1b.
11. sStandard Wire Gauge, for non-ferrous 2
1X,;- Nut Driver, set of seven . & 1 set
13. Screwdriver,4" blade, 1/4" tip « “¢ 1 doz.
14. Screwdriver, 3" blade,3/16" cabinet tip 1 doz.
15. Hammer,electricians, for nailing straps 1l doz.
l6. Hammer, Ball Peen, 12 oz. 6
. 17. Vise,mechanics,3" jaw .2
18. Hacksaw Frame, 10-12" 6
19. Hacksaw Blades 10",24 T.PpP.I. 2 doz.
20. Transformer, step-down, 100 watt, 3,6, 12, 24V6
+21. Power Supply Unit, low \oltage, AC-DC 6
22. Voltmeter. DC, 0-15v )
23. Voltmeter, DC, 0-50v. 6 *
24. Voltmeter, AC,0-2.5v. -6
25. Voltmeter, AC, 0-250v." 6
26. Voltmeter, AC, 0-250v-. 6
27. Ammeter, AC,0-2.5 amperes 6
. 28. Ammeter, AC,0-10 amperes 6
29. Ammeter,DC,0-1 amperes -6
30. Ammeter,DC,0-5 amperes 6 .
31. Mllllammeter DC,0-10milliamperes 6 g
32. Millifammeter, AC, 0-250 mllllamperes 6 -
33.. Ohmmetexr, 0-10, 000 ohms" 6
34. Calvanometer, DC, 30-0-30 i :
35. Campass,metal case,25 mm.diameter 1" doz.
36. Electro-magnet,U- form removable coils 1

- 37. .Solenoid, demonstrate magnetlc llnes of
force R 1 .
- 38. Push-button; round unmounted 4 doz.
39. Receptacles,minature, for Edléon 10 bulb 4 doz.
40. Switch, knife, SPST 4 doz.
“41. Switch,knife, SBDT -4 doz.
42. Switch,knife, DPST - 4 doz. o
43. Switch, knife, DPDT ‘ 4 doz: S
44. Primary and Secondary c01ls with removable. o
2

45. Electric Buaaer,double pole for 6- 10 v. doz.
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&
;
Equipment of General Metal Shop
. - Q
Item No. Description
4 .
"1. Drill, portable,electric,3/8" h
£2. Grinder,bench,7" ‘ ’
3. Wire Wheel, 6"
4. Buffing Wheel,cotton flannel, 8"
5. Wheel Dresser,star type
6.  oilstone, carborundum, 1!'x8"x2"
- 7. safety Goggles
8. Shield, Face"
9. Brpsh,bench duster
16°. Brush, wire, hand
11. First Aid Kit
12. Welding Kit, oxy—acetylene
13. Goggles,welding
14. Hand Shields, Arc Welding, ‘
15. Welder, Arc, 180 amp. . ‘
-16. Welder, Spot
17. Gloves,welding
18. Soapstone
19. Soapstone holder
20. Wrench, pipe, 14" A
21. Drill Press,l5" - "
'22. Roller, sheet metal, 24"
"2 . Shear, sheet metal, 24"
- ‘»x and Pan Brake, 24"
25. +. ~=,drill press, 3" jJjaw
26. nv 1,100 - 1b. - .
2,. Hamr -,2 1b. Elacksmith' .
'28. Hamne rivetting, 12 oz.
'29. Hamme: setting.l2 oz.
20. Hammer plastic ball peen. 12 oz.
31. Hammer plastic tip,16 oz.
32. Mallet. wood .
33. Malle ,rawhlde,lO.oz;
34 . Wren: a1,adjustable, 6"
35. Wre h,adjustable 8"
36. w:— -h, adjustable, 10"
37. ach,allen, set of 13 ‘
3. ™ anch, Box and open end, set of - eleven 3/8"tol"
panch, solid, set of three-1/8",;3/16",1/4" '
Punch, prick ‘ el
4l Punch, center ' : s
42. Stamps, letter, 3/16" o -
43. Btamps, number, 3/16" - IR
44. fpliers,electricians, side" cuttlng%)'”
45. Pliers,combination,slip joint 6"
46. Pliers,diagonal cutting , 6"
47. Pliers,hand seamer '
48. Pliers,vise grip, 8"
' 49. Chisel,cold, set of three- 1/2" 5/8", 1/4"
Sc1ssors 8" :

Quantity

N U N T S S N N A - N N e e e N . R  nad

pr:

pr

doz

doz

doz

set

sets

- set’

set
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sets
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. Item No. Description

51.
52.
53.
54,
55.
56.
57.
e
60.
61.
62.
63

64.
65.

66.

67.
68.
69.
- 70.
71.
S 72.
73.
74.
75.

76..

77.
78.
79.
~80.
81.
82.

83.
84.:

85
86.

'f87.

88.
89.
90.
91.
92,
- 93.
- 94.
95.
96.
97,
98.
ao.
100
101
102
103

- 104

105

Vise, meéﬁanfts 4" jaw g

s " T
Hacksawrframe, 10~-12" adjustable
Hacksaw blade,10",18 T.P.I.
Hacksaw blade, 10",24 T.P.I.

‘Hand: dr#ll,3/8"

Coun’ ‘nk,82 °,rose

Twis 11, fractional sizes, set
File, mill, single cut

File, . double cut,bastard

File, 6" mill, 51ngle cut

File,8" triangular, second cut

File,lO" half round, double cut,bastard

File Handle, twelve each of # 1,2,3

..File Card .and Brush

Tap and Die Set,general utility
Screwdriver, 4" blade 1/4" tip
Screwdriver, 6" bladde>5/16"tip
Screwdriver, 10" blade(7/16“t1p
Screwdriver, Robertson, set of 3 sizes
Screwdriver,Phillips, set of 3 sizes
Soldering Copper, 2-1 lb. ‘coppers:
Soldering Fyrnace : ' ’
Soldering on, electric, 200w..
Clamp, "C" 4" opening

Clamp, "C", 6" opening:

Oil can,4 oz

Tinners'Snips, comblnatlon l 1/2 cut

-Bench Plate : "

Stake, 11", hatchet . . =
Stake, hollow mé%drel )
Stake, blowhorn m”

' Stake, bever-edge square }ﬁuh
‘Rivet Bet -#5 : .

Rivet Set\-#6
Rivet,K Set -#7 .
Revet Set -#8

#'.

Groover, hand, 3/16: ) E :‘ . ‘a#5* :

Groover, hand, 1/4" . R
Groover, handml/B" : et

Dividers, 8"

~Vernier Caliper;6"

Micromet -1" '
Square uble 4"blade
Callpg&s hermaphrodlte 6"
Scri}ers,steel

bquaﬁ try,8"

Squdte, combination

Steel Rule, 6"

Steel Rule,l2"'

Tape, Steel,3 meters
Square, Steel, 24"x16"
Protractor, steel, sw1ng1ng blade
Gauge, Depth, 6"rule
Staridard -Wire Gauge 0-36

‘Gauge, Screw pitch,4-30 T.P,I.

H R R NN OO RNNEFE BN NNNRNRNON R REHEONNORRN BN WHREERERNON

4 »6‘
100

100

-

O .

Quant;tf

doz

..doz
doz
doz

doz
doz

set
set
sets

doi
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. Equipment of General Power Mechanics Shop

‘ ¥ . .
Item No. : Description ; . Quantity
1. Micrometer, caliper, outside, 0-4" 1
2. Micrometer, inséde, tubular, 1:500" to 8. 000" 1
3. Micrometer, callper outside, 1-1" 1
4. Caliper, out51de. ’ 1
5. Caliper, inside, 4" 1
6. Twist Driill, fractional sizes, set, 1/16" to 1/2* 1 l
74 Pu ch, Pin, set of three, 1/8", l/4" 3/8" 2
8. File, 10", flat bastard,mill, 51ngle cut: 1 doz
9. File,6",round, second cut 1 doz
10. File Ignltlon point file 4.
11. oilers,1/2 pt 2
12. Funnel, 4" - : 2 .
13. Nut Driver set of eight sizes 1 g
14. Screwdriver, stubby W2
Screwdrlvers Offsel, set of three sizes. -1
l6 Screwdrlver,set of three 4",5",8" shank - 4
17. Screwdriver, thlllps set of _three. sizes 1
18. Screwdriver, Robertson;éet ‘of three sizes o1
19. Screwdriver,neon -tuhke . 2
20. Pliers,vise grip 8" " § 2 N
21. Pliers,diagonal cuttlng 7" 4
22. Pliers,chain nose, 6" : . 2 -
23. Pliers, tongg and groove, lO" 1
24. Pliers, comdi Btion,slip 301nt 4
25. Pliers, lqg& 'ﬁg 8% - 1
26. Wrench, drain %lug, for - female plugs 1
27. Wrench dgain plug,for hex male plug . : 1 _
28. Wrench, adju;pable*set of three -6",8" 10" 1 set
29. Wrench, bo¥ &nd open -end, set of 7 from 7/16"t07/8"2 sets
- 30. Wrench, box and open- end, set of- 13-6mm.to 18mm. 2 sets
%+ 31. Wrench, Targdue, 0-150. ft.1lb. 1
32.;Ring Compressor,21/8" to 5" N 2
33. Ring Compressor,l 1/2" to 3™ ! 2
347 Wrench, ignition, set of elght wrenches -1 set
35.: Wrench, ‘ignition, British standard 1
+ 36. Socket Set 1/4" drive 1 set
/37. Socket Set,3/8" drive 1 set
38. Socket Set,metric,3/8" drive . P 1 set
'39.. Socket, Spark Plug,13/16" 3/8" drlve ‘ 2
40. Wrench, Pipe, 2" capacity . ° Lo 1
41. Wrench,Allen, set. of 13 wrenches , e 1 set
42, Solderlng Gun 325 wgtts. . e AP R
43 Wrench, 4 way wheel wrench " S e <20 -
44. Tire Tester 2 3
'45. Battery Filler , . 1 .
- 46. Battery Hydrometer Y 1
. '47. Battery Carrier, strap , ' o 2
~ 48. Spark Plug cleaner.and tester . ¥ 1*
49. Spark Plug tool and wire gauge o

50. Power Timing light
51. Jack hydraullc service, 2 tons



76.

Gasoline Safety Can,l gallon

K

-

JItem No. . . . Description ‘ SQuantity
52. Axle Stands,2-3''tghs capacity 8

53. Grease gun, hand operated , 1

54. 'Engine oil Powerl g spout "1

55.  Brush,wire, cleaning 4

56. Hammer,ball peen,l 1lb. 4

57. Hammer,ball peen,l1l2 oz. 6

58. Hammer, composition tips,1l 1lb. 2

59. Role, steel, 6" 2

60. ‘ Rule, steel, 12" o 2.

61. Punch, gasket o 2

62. Feeler gauge, ignition ‘and spark plug 1

63.  Pressure, hocse,1/4",25 ft. . 2 :
64. Speed Couplers . 2 sets
65. Compression Tester 1

66. Trouble Light y 1.
67. Extension cord. 25 ft. 1

68. Knife shop 1
- 69. ‘Putty knife , , 4

70. Tap and Die set,machine screw s zes‘_ S 1
s71l. 'Valve Lifter, "C" type, for air cobled englnes 1
- 42. Valve Keeper insert too} 1

73. Piston Ring Expander v SR - 1

74. Piston Ring Compressor, range 1 1/2" €o 3™ 1
75..) Piston Ring groove cleaner 1.

1
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Item No. , ‘ Déscriﬁtion‘

1. Pliers, diagonal cutting, 6"

2 . Pliers,diagonal- cutt1ng,6“ heavy duty
3. ‘Pllers round nose, 5-6"

4. Pliers,electricians'side cuttlng 6"
5. . Pliers, chain nose, 6" : g
6. Pliers,combination,6 1/2".

7. Pllers,llneﬂans ,8". ‘

8. Snips, tinners, straight pattern 10"

9. 'Hacksaw Frame, 10"-12",adjustable _.
lOﬁ Hacksaw Blades,lO",24,P.T.I. -

11. Saw, Compass, 12"

12. Punch, Center, - .

13. Crimper, Cgtter

14. Rule, Tape, three meter .

15. Rule, 6" , steel N

16. Rule, 12", steel .

*.17. Combination sguare ) .
18. Drill, hand.3¢8"chuck 7 T
19. Drill,electrid, portable, 3/8", two speed
20. Drill, 8tand; for 3/8" electric drill
21. Twist Drill,set 1/16: ti k.2: by 1/64 ths.
22. Drill,Masonry drill point klt set of four
23. Vise,Mechanics, 3: jaw
'24. Hammer, ball'peen 12 oz. :

25. Hammer,Upholsterers; magnetic, 7 oz. . ,
26. Soldering Gun,electric,100/%:140 watts

-+ 27.- Soldering Iron, electric, lOO watts

. 28, soldering, plastic .rosin core .

.29. Gaude, for copper wire.

- 30. _Mlcrometer caliper, O- 1"

~ 31. Screwdriver,4"blade, 1/4" tip -

32. screwdriver,3" blade,3/16" cabinet tip

. - 33. Screwdriver, neon tube .

' 34. Screwdrivér, Phillips tip, set of three sizes

- 35. Screwdriver, Robertson tlp,set of three sizes

*. 36. Nut Drivers,set of sev S
"37. Wrench,Allen,set of 'tt rteen‘

.38, . Wrench, Adjustable, 6" ” o

. 39. Wrench,Adjustable,8"/ . , o .
40. #Wtench, Comblnatlon ox and open and set 3/8"
- 7/8" . . » oL ' '

\\41. Fisle,Flat, 10, doubl ' cut bastard
- 42. File,three square, 10™,bastard
43. File,half round,10Y, bastard
"w 44. File,rat tail, lO?,bastard :
© 45.~File, rat tail,6",bastard g
. 46. Mllllameter DCA, DCMA. multrrange )

47,

«

Equipment of Unit Electricity, and Electronics Shop

Ammeter AC, O 25A

Y

Quantity.

‘to
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69.

Item No. S Description .
48. Voltmeter AC,multimeter, 8 ranges
49. Voltmeter,DC,multimeter, 10 ranges
50. ‘Galvanometer,500-0-50 microampé
51. Multimeter, VOM, AC-DC
52. Voltmeter, VIVM
53. Oscilioscope
54. Oscilloscope,Dual Trace
55. Power Supply,0-:400 V.D.C.
56. Generator,audio sigpal .
57. Generator,radio fr guency
58. Electricity-Electronics Student Kits
59. Power Supply Unit, Output 12-24V, AC&DC
- 60. Annungiator,6-8 volts, 4  drop
61.. Condultor, single, apparatus to demonstrate
.field of force . .
62. Helix Coil,demdnstration Kit
\GE Transformer,variable, 2 K.V.A.
64 . Transformer, isolation
65. Transformer, Bell, 4,8,12v. output
66. "Switch,knife,S.P.S.T. .
67. Switch knife,S.P.D.T.
.68. Switch knife,D.P.S.T.
Swithc knife,D.P.D.T.
70. Lamp Socket,medium base
71. Lamp Socket,miniature base
72. Fuse Holder
73. Péermanent Magnet,bar, 3" .
74. Permanent Magnet,horseshoe, 1"
75. Compass,magnetic,45 mm.dia.
"-76. 'Grinder, Bench, 7" ‘
"77. Revolutions Counter ,
78. Electrical Machine Teacher

Quantity

OB
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Eﬁ&ipment of Unit Metals Shop

Itemiﬁo. . : Description

1.
2.

10.
11.
12.
13.

" 14.

15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.

26.-

27.

1 28.

29.
30.
31.
32.

33.
34,

35.

' 36.

%

37.

.38.
- 39.

40.
41.
42.
43.
44.

45‘

48L

49.

-50.

X ,
‘Drill , Portable, Electric. 3/8"

. Bench Grinder, 7".

Milling Machine _ '
Vise, Precision machine for miling machine
Index Head, plain
Milling Cutters and Saws
Power Hacksaw, 6"x6" capacity
Oxy-Acetylene wgldlng Kit
Goggles, welding)
Drill Press, 15" -
Vise:,Drill Press, 3" jaw
.Lathe,Metal Turning, 9"x22 1/2""
Arc Welder, AC-DC,200-250 amp
Arc. Weldlng Shields
Spot Welder’
Wrench, welder's nine way - )
Key, Oxygen and Acetylene Cylinder
-Tap and Die Set, general purpose
Wheel Dresser,star type . .
Smgderlng Iron,electric, 200 watt
Soldering Furnace, propane :
Solderlng Copper, 1 1b. per palr
Solderlng Copper,- 21b. per pair
Forge, Hand. Operated Blower .
Tongs, Blacksmith®s, 24", curve lip
Tongs, Blacksmlth‘a 24" gad
Tongs, Blacksmith?g, 24", for flat stock
Vise,Mechanics, 4" ' :
Metal Bender :
Bar Folder, 30", 22 gauge capac1ty
Slip Roll. Formlng Machine, 30"
Squarin& Shear,.
- Anvil, Blacksmith's, lOO lb
' Box and Pan Brake
Rotary Throatless Machine
Sheet Metal Stakes, Set of flve
Stake Plate v
File, long angle, 10" ,
File, 10",half round, double cut bastard
File,10",mill, second cut. ,
File, 8",square second cut. a
File,8", three square. o
File, 6"round second cut.
File,6"half round, double cut.
File, SL",Jewellers.
File Handles,l doz each of #l 2, 3
Gauge Screw Pitch. a’
Gauge, Universal Serface." o
- Gauge, Center 60' .
Vernier Caliper. . . (\

W\

Quan

tity.

N
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doz.:

247

;doz,~u



N 248
B

.?

item No. . Description ‘ Q'V@: Quantity

51. Square, double 4"blade

52. Micrometet, out51de 1" to 2"
53. Micrometer, outside 0-1"

54. Calipers, outside 4"

55. Calipexr, inside 4"

56. Calipers, hermaphrodite 4"
57. dividers 8"

58. Center drills 1/8"X 5/16"X 2" - doz.

59. Screw Extractor set No. 1 to 5. »v set.

60. Vee block, 2"X 1%" square

61. Drills, twist, number- sizes. set.

62. Drills, twigt, letterd sizes set

63. Drills, twist, fractional sizes sets.

64. Gauge,Drill, numbered sizes

65. Gauge,Drill, lettered sizes

66. "Gauge,Drill,fractional sizex

67. Gauge,Drill Point )

68. Gauge, Sheet Metal, S.W.G. . '
69. Gauge,English Standard Wire i
70. Rule, 12", steel,metric and English. 2.

71. Rule, 6", steel;metric and Engldsh 2 "

72. Sguare,steel, 16"x24" i, 5
73. Square,Try, 8" ) )

74. Combination Set, - - : g

75. Tape Measure 3 meter . SN

76. Marking Stamps, letters A to 2,3/16" . = . .§ét

77. Marking Stamps, numbers? to 9, 3/16' L iset, -
78. Trammels, Steel Beam, 14"" ' <et o

o

79.  Countersink,.l/2",82 - ' o S y
80. Hammer,Ball Peen,l1l2 oz. - '
‘81. Hammer,Ball Peen,8 oz. . B T

82. Hammer,Ball, Peen,l 1lkt. ‘ C S s
83. Hammer, Blacksmith's hand, 40 oz. - . . 4
84. Hammer, Soft Face, 16 oz.. N

85. Hammer,Setting, 16 oz. .
86. Hammer,Round Steel Raising, 2 1/2" 1b.

PR
h2

o s . .
) :
A T
" )

&
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87. Hammer,Rivetting, 12 oz. : T ¢
- 88., Mallet,Hardwood,2 1/2"x5 1/2* : s 2
89. Mallet, Rubber Head, 2 1/2" x 4"
90, Mallet, Rawhide, 2" diameter, 10 oz.
- 91. First Aid Kit,Class size. :
92. Buffing Wheel, Cotton flannel, 8" - .
93. . Wrench set,Sockets and handles 3/8" drive set
94. Wrench set.of 11 box and open end wrenches set -
95. Wrench, Pipe, 2" capacity '
- 96. Wrench, Adjustable set’ of 4 ‘-one each. of 6"'8",10
' T12t . ; 1 set
97.  Wrench set,Allen 5 1 set
- 98. Clamp,;"C", 6" opening 4 :
99. Clamp, "C",6" opening B 4.
., 100 Ssafety Goggleés o - S 4
" 101 0il Stone,2"x 8" x 1" - BN 2
102 cCarborundum hone, 3".x 7/8" . L ?

103 Drill, Hand, 3/8"chuck



Item

104.
105.
106.-
107.
108.
109.

110.

111.:

112.
113.
114.

v 115,

1lle.
117.
118.
119.

1120.

121.
122.

123.
124,
125.
126.

©249

No. « De€scription . Quantity

Tinners' Snips, 10", combination
Tinners'Snips, circular or duckbill, 13"
Punch, Solid, set of three 1/8" 3/16" 1/4
Punch, Prick, 4" '

Punch, Center 4" ' '
Punches, Pin, set’ of three 1/8", 1/4" 3/8"
Punches, Hollow, & b @ from 1/4" tQ 1n
Chisel,Flat, set /of" 3%;V2 5/8",3/4"

Chisel, Cape, sat" og.& 1/4", 5/16" 3/8"
Chisel, Round Nose: set’ of two - l/4“and 3/8"
Chisel, Diamond P01nt Set of two-1' 4"and 3'g"
Awl, Scratch

-leers 6'"diagonal cuttlng

Pllers 6",comb1natlon
Pliers,Vise Grip, 8"
Pliers, side Cutting, 7"
Pliers, Needle Nose, 6"
Pliers, Handy Seamer
Hand Groover, set of three sizes 3,4,5
Rivet Set,set of four,sizes 4,5,6,7,8
Hacksaw Frame, 10-12" biades :
Hacksaw. Blades lO" 18 T.P.I.

Hacksaw Blades, 10",24 ‘T.r.I.

N

127 —Screwdriver, set - of - fodxr-4", 6" 8", 10" Blade_

128.
129.
130.

Screwdriver, Robertson(sOcket) set of three.
Screwdriver; Phillips" ét”les set of three sizes
File Cardregd,Brusp o

(O NN R o)
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set

set
set
sets
set

'set\
Set
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set



Eguipment of Power Mechanics shop

Itém No. Description , Qﬁ??t ity
1. Alr Compressor - 1
2. Jack,utility, 3 tons _ 1
3. Mobale Crane, one tone capac1ty 1
4. - Jack hydraullc sery\ge 2 /pns 1
5.. © 'Axle stands 8
6. Grinder, behch, 7" 1
w7 . Electrlc drill, 3/8" 1
8. Drill Presg, 15" 1
9. Vise,drill ‘press -1
10. Reamerw, set -of eight, 15/32" to 11/16" 1 set
11. . Reamers, set of seven,1/4" to 15/32" 1l set
12. Lathe, armature ' ' 1
13. Lathe, brake drum 1
14. Grinder, brake shoe 1
15. Wheel balanrer static 1
16. . Battery changer qulck charge 1
17. Valve Seat Grinder 1
18. Valve Refacer o 1
19. © Tire Changer and Bead Braker 1
20. Expander, bead,band type 1

2 Electric Drill 1/2°" 1

2 Gear lubricant dlspenser 1
23. » Grease gun, hand 2
24. Valve grinder, hand type 1
25. Magnetic pick-up tool r
26. - Goggles, safety - ) 4
27. " Muffler cut-off tool : 1
28. . Tube Bender set A - Co. :
29. Tube cutter : ' "1
30. Tube Flaring tool Tl
31. Dial Test Indicater 1 .
32. Tachometer,high tension 1
33, Solcering iron, 200 watt N & 1
34. Countersink, rose pattern i 1
35. Snips, tinners, 10" - 1
36. Clampsy“c!, 4" capacity .4
37. Clamps, "C", 8" capacity 2.
38. Gauge, drlll for fractional 51zes;, 1
39. Gauge,drill point 1
40. Twist ‘Drill set, fractional sizes "1l set
41. Micrometer, caliper, outside, O- -4 "' 1
42. M:crometer, caliper, outside, 0-1" , 1
43. . Micrometer, caliper, inside 1. .5"-8.0™ 1
44, ‘Combination set , A ‘ ‘ 1
45 .1 - Steel Rule,6" - - e n &
46 . Steel Rule, 12" ‘ : 6
47 Brush,bench dQuster B 6
48 Squeegie{Yler,lS“ 2
49, « 2

~ Vise,mechanics, 4"
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Item No. : - -Description - ‘Quantity .
50. Vise, mechanics 5" ) o SR D
51. ° Vise,mechanics, 6" o ' ' : S BN
52. ‘Wrench set, metrlc“pox and open end L1 set”
53. Wrench ignition, British standard L
54. Wrench set tappet,British standard o ‘17set, G A
'B5. Wrench set,Allen,metric sizes . 2 séts y
56. . .~ Wrench set,Allen 0.050" to 3/8“, 1T ;
57. Wrench set,ignition set of 8 1 set e
58. ' Wrench, wheel, 4 way 2 box
59. - Wrench,drain plug, for female plugs 1 g
60. . Wrench,drain plug, for male plugs . 1. '
61. Wrench set,adjustable set of 4 sizes 1
62. -~ wrench set, combination box and open end 1 :
63. ’ Wrehch pipe,2" capacity .. " . D
64. Wrench set, tappet,7/16" to 11/16"". 1 set i
' 65. Wrench, torque, 0-150 ft.pounds' = 1 -
66. Wrench, gatchet, 3/8"drive. 2
67. . ench, & het,1/2" drive o 1
68. - Wgench, sbé@der handle, 3/8" drive. 2
69. X ench, speeder handle, 1/2" drive 1.
70. Extension bars, 3/8" drive, set of three R § set -\
71 " Extension bars, 1/2" drive, set of three _ 1 set .
72. Universal joint socket,3/8“ drive ' 1
73. Universal (joint socket 1/2" drive 1
74 . ~Wrench,flé§“haqg}e,3/8"'drive 1
75. Wrench, flex handle, 1/2" drive , 1 :
76. Bockets, 3/8" drive sizes 1/4" to 7/8" 2 sets . >
77. . Sockets, 1/2"drive,sizes 3/8" to 1 1/4" " 2 sets -
780 ' Socket, spark plug,3/8" drive,13/16" ) :
79: . 'Socket,deep,3/8"drive;9/16" 1 .
80. . - Sockat set,metric,3/8" drive 1 Ky
81. _Socket set,metric,l/2" drive 1o
B2. - " Nut drivers, set ‘ 1l set
:83. .- Driver, flexible shaft, c/w six sockets 1 :
.84.,.  Pliers,vise grip,8" . : 2
85. Pllers dlagonal cuttlng 7" 4 .
86 ., . Plfers, tongue and groove joint, 10" 1
.87. * Pliers,combination slip joint, 8" 4
88. ™ Pliers,lock ring, 8" - 1
. 89, Plier,brake 5pr1ng,all;purpose I .
€° 90. = File,10",mill,single cut bastard . 1 doz ‘
' File,8",three square, single cut 1 doz
File,6" , round,bastard S -1 doz
~File, 10", flat,double cut, bastard 1 doz ' .
File,8', three square, single ‘qut -1 doz -
File Handles one doz each of #.1,2,3 3 doz
File cazrd and prush 6.
Tap and Die set -1
Screwdriver, stubby : L2
Screwdriver,Offset, set of three 1 set

Screwdrlver for slottedﬁscrews set of thré@? sets’
Screwdriver, Phillips s@yle, set of three <_1 set
Screwdriver,Robertson sgyle, set of three 1 set’

:chrewdrlver Neon tube, - 2




. 108.

Item - No.

104.
105.
106..

107.

- 109.
:110.:

. -111.
112,

- 113.
114.
115.
116.
117.
118.
ll9
120.
:121
I22.
123.
124 .
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
S141.
142.
143.
144.
145,
146..
147,
148.
149."
15Q.
151.
~152. 7
153_\
154.
155.°

156 - ’4

~T1re irons, spoon- type stralght

Description

Hacksaw‘érame
-Hacksaw blades, 10",24 T.P.I.
Hacksaw klades, 10",18 T.P.I.

" Chisel set, flat or cold, set of three
. Chisel set,cape,set of three sizes

-Punch set, pin,set of three
Punch, long taper, 9"

" Punch,Center,

APunchhhand;set of three
Pry bar;l1l6".
Hammer, soft face, one 1b.
Hammer ,soft face. 2 1lb.
Hammer,ball pein.8 oz.
Hammer,ball 'pein.2 lb.
Hammer,ball 'pein,2 1b.
Mallet, fender rubber, 2 1b.
Brush, wire- hand

Chain, 3" 8"'lln$s 14~
Creepers garage

Trouble light

" Extension coid

Knife, shop, ~

Bushlng driver set

Hoze air pressure :

Speed .couplers for ‘air ‘hoze

Air blow gun R T .

-'Wheel dresser

“Arbor Press,3 tons. .
“Solderlng Gun, 325 watt? ‘
.Sharpenlng Stope,B"x2"x1"

Battery. Termlnal Spreader

~ Booster Cable set

Battery Cell Tester. o .
Battéry Hydroneter: R :
Batter Carrlerwatrap o e
Tube Vulcanizer, electrlc v

Tire tester . o

'Tlre irons, ‘spoon type curved
Valve Core Tool ° .. S Yy

A

. Brake adjustlng toolv *',” /5”

Screw Extractor set

'Stud Remover, 1/2" drive socket . »
'g@eler gauge 'set, 1gn1t10n -and spark plug

ark’?lug Cleaner and Tester
‘PﬁTTer set o0 DT
~Ridge Reamer = . - S
Hone, Cylinder, range l 1/2" to 2
Hone, Cyllnder range 2.0"to 2.6"

' Hone', Cylinder, .range -2 11/16" to 4 1/2””
Coil- and ‘Condenserx" Tester' B

Power Tlmlng nght R E
gVacuum and Fuel Pump Tester o

Quantity
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‘sets
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‘Item No.

153.
158.
159.
160.
Jd6l.
162.
163.
164.
165.
166.
167.

le8.

169.
170.
171.
172.
173.

174.

. Description ]

Compresg&éd Tester

Punch, Gasket .

Feeler Gauge Stock,8 sizes
Feeler Gauges,Combination” =
Valve Guide Cleaner L
Ring Compressor, 2 1/8" to 5"

. Ring Compressor,l 12/" to 3"

Valve Lifter, "c" type’ :
valve Lifter, "Stub" type : !
Hone yBrake Cylinder . Co
Engine Oil Pouring Spout,
oilers,1'3 pt.,piston pump -
File, point file =
Steering unit with brakes, model
Transmission andJClutch model
Differential Gear model :
Two stroke cuf- —-away motor, model
Four Stroke cut-away motor‘model

o . -~
1% . 4

7
-

'

"’;' )
i

Quantity
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Equipment of Unit Wood And Ca#isfruction

_Screwdrlver 10" blade 716" tip

Shop
R :
Item No. Description™ Quantity
1. Drill Press, 15" 1
2. Bench Grinder, 7" 1
3. " D.if1, Electrlc Portable, 3/8" 1
4. Planer, Electrlc Portakble 1
5. Lathe, Wood, 12" swing ) 2
6. Scroll saw, 24" 1
7. Saw, Clrcular table, 10" 1
8. Bandsaw, 14" 1
9. Spray gun equipment and air compressor 1
10. Plane, Jack, 14", steel ‘ 1
11. Plane, Smooth 9", steel K
12, Plane,Block,6F 4
13. Spokeshave, steel 2
14. Scraper, steel, Cabinet 2
15. Plane, Router . 1
16. Plane, Wood Body 14" ) R 6
17. Plane, Wood Body 9" o o
-18. Saw, Dovetail, 10" &
19. Saw, Crosscut,26% 8. T.p.I 3
20. Saw,Rip,86. ", 5 1/2 T.P.I. 3
21. Saw, Coping, for 6 1/2" biades 6.
22. ~Saw Blade, Coping : 100
23. Saw, Keyhole 10" blade 1
24. Saw Set, for handsaws 1
25. Rule, Tape, 8ft.steel -6
26. - Rule, 12", steel 4
27. Square, combination 8
28. Square, Try,8" blade 6
29. Bevel, T.8" blade <
30. Square, Steel, Rafter 6
31. Trammel Points -1 set
32. Gauge, Marking : 6
33. Calipers, Outside 6" 2
34. Calipers, Inside, 6" 2
35. ~ Dividers, 8" 1
36. Hammer, Tack, magnetic 2
37. -Hammér,Nail,lS oz. : ‘ 6
38. .Hammer, Nail, 16 oz. ' o 6
-39. Mallet, Woodworkers' hardwood ’ -déz.
40. Knife, Utility 4
T 41, Chlsel Mortise, 1/4" - S
42. Chisel,Mortise, 3'8" 4
N\ 43- ‘Gauge,Outside Bevel.set of flve . 2 sets
44. Gauge, Inside Bevel,set of five 2 sets
45. Chisel, pocket,set of six from 1/4" to 1" 6 sets.
46, Screwdriver, 4" blade, 3/16" cabinet tip 2
47 . Screwdriver, 4" blade,1/4" tip ' 6
48. Screwdriver, Robertson style tip, set of 3 1 set
49. 20

to
%3]



-

Item No.

50.
51.
52.
53.
54.

57.
58.
59.
60.

96.

98.
99,
'~ 100.

101.

Descripbioh

Screwdriver, Robertson style tip, set of 3

Bit Brace, 10" Swing
Drill,Hand 3/8" capacity

".Auger Bit,set of 13 from 1/4" to ‘1"

Countersink Bit 3/4" rose type
Bit, Expansive, 7/8" to 3" capacity

"Bit, Spade, set of six 3/8" to 1"
Twist Drill, set,size 1/16" to 1/2 by 1/32 n

Awl, Scratch

File, "Surform" type, straight

File.AuBer Bit _
File, 10" half round bastard cut
File,8", cabinet rasp

File, 160 double cut,mill bastard
File, 8" 'triangular slim taper

File handle,eight each of # 1,2(3 wood

Pliers,8" combination
Pliers, 7" diagonal cutting

Nail Set, set of three one each of 1/32

2/32, 3/32

Oilstone 2" x 8" x I”
Oilstone, slip

Oiler,one pint

Glass Cutter

Wrernch, adjustable 6"
Wrench, ad justable, 10"
Burnisher,4-1/2" blade
Clamp "C" 6" openlng ‘,/
Clamp."C"8" opening /

fe .

Clamp, I-Bar, 24"

Clamp, I-Bar, 36"

‘Clamp, I-Bar, 48"

Clamp, I-Bar, 60"
Hand Screw, 4 l/2"3aw opening

\Hand Screw,8 1/2"jaw opening
Runch; center

Brush, Bench duster ' '
Face Shields 4 :
Dresser, Grinding ‘wheel

Mitre Box

Saw Blade, circular, crosscut, 10"

- Saw Blade, circular, rip, 10"
Saw Blade circular,Lollow ground, 10"-

Dado Head set,8" , 5/8" arbor
Lathe Chisel, set of eight dhisels
Clamp "C" 4" openlng

‘'Scutch and comb

Level, spirit, 30"

"Plumb Bob

Hammer,Club,2 1/21b.

Rule, course counting space rule
Tape,Masons 'modular steel tape, 10"
Jointer,Raker, 3/4" and 5/16"

bt = RO bt b = = NN O N = N R
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Quantity
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Item No.

102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

112.

113, -
114.
115.
116.
117.
118.
119.

120.

121.
122.
123.
124.

- 125.,.

126.
127.

128.

Description

Sled Runner,half round

Slickar 1/4" and 3/8" ..
Stone Beader,3/8" and 1/2"
Jointer, round and sunk
Edger, Concrete, 6™ long
Groover, narrow bit

Hatchet, half hatchet
Masons'bit, set of six.

Bricklayers'set,2 1/2" , 3" and 4" blad S
‘Reamer, pipe, stralght flute, 1/8“ to 2"

Pipe Cutter capacity 1/8 + to 2"
Wrench Pipe, 3" capac1ty jaw

Wrench ~Pipe, 2" capacity jaw
Wrench, strap,l" to 5" capacity.
Wrench, Chain,2 1/2" capacity

Taps, Plpe set of nine- 1/8" to 2"--
Tank cutter, capacity 1" to 4 "
Threader, Pipe, ratchet handle sizes 1/8“
to 1 l/2"

Extractors Pipe,set of six from 1/8" to
1/2+

Vise, Pipe, plumbing 1/8" to 2 1727
Tape Measure,S50 steel

Drill, Star, set of four 1/4" to 2/4"
Level, Builders'Dumpy level

Shovel hand, square point

- Hoe, plasterers mortar mixing

Wheelbarrow, for concrete

- Braided Llnes 250 ft.

A

"
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- Item No.

1.
2.

3 A
4. .
5.

6.

1. 0
)
9. -
10.
11
12.
13.
14.
15.
16..

Equipment of Unit Drafting Shop

Description

‘Scalé architects'triangular, metric
Scale, combination archltects endgineers

Sharpener, pencil "
Triangle, 30'-60°, 12"
Triangle,b 45', 8"

French curves,set of four

‘Protractor, 5" ™
T-square, fixed, head 90 cm.blade

Shears, paper cutting, 10"
Compass, cha;kboard
Drawing set

‘Pencil pointer o '

Shield, era51ng,metalz

Guide, lettering _
White Print Machine,b 27"

‘Duster,draftsman's, 14 1/2%

cap.-

“

'QUantity

25

25

B S
.25
25
125 sets

25

25

1
i
25

3 doz
. 25.

25
25
7

257
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Major Items of Equipment apd Special Tools

Item number *

\

V0D W

g

f
i
|
1
i

-Arc-Welder * _ Al
"Gas welder

Description -

2yl
Ramset qun *

Knife grinder * .

Saw blade welder*
'Electric hand drill 3/8"*
Electric hand drill 172"
Air compressor *

~ Power hack saw *

Saw sharpening machine;
-Jointer * &
Hydraulic press
Parts cleaner *
Tube checker *
V.0.M. o
V.T.V.M, . *
Power supply *
Pipe taps

Taps UNF-UNC AT ‘ , .

AsY

Outside micrometer
.Letter drills : N /
Extractor drills o,

Tool post grinder * :
Drill press * : V'

. Bench gr;ndef‘*'

Tool & cU'Eér”grinder
Metal cu ing ‘band saw *
Horizontal milling machine  *

" Dividing head for milling machine

Disc sander *

Involute dear cutters
Keyway broachers_ ‘
Spray painting eéquipment *
Radial arm saw * :

Jr

s

ese tools require 220 volts 50 hertz'electrié.
power. ’ , : ' B '

Qhantity

o N

w+~FJH+JFJH}aFJPr~kJH§~raH»~FJH»~»J»JH+AF{H+~F3H

set
set:
set

Set:

seg
set

. Set

set

,set

setd
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‘Budget for Repair & Ereventlve Falﬂtenance“

»

k; Fac111t1es & Equlpment of E.S5. S. B. l973@

ﬂm‘Code

Capltal equlpmené\

Serv1ce Bu;ldlng—Grounds
: - TOTAL

53,750

Alotment
-410-1 Caretaker's Equlpment 4,000
410-2 ‘Caretaker's Supplies 92,200 o
" 415 Upgrading of Equlpment ’
440 Telephone-Schoolks : .
441 Telephone-Administration Bui dlng
442 Telephone Service Building . :
- : TOTAL i 96, 200
. , SRR
510-1 .- Exterlor Painting = ' ,~K\ ‘27,400
510-2' - -‘Interior Painting o
510-3 *General ‘Building Repairs 41,400
510-4¢ jVandallsm . 30,000
510-5 Portables&Moves 25,000
510-6 " Hardware Repairs 7,000
510-7 Roof Repairs 18,000
510-8 Fire Marshall's Recommendatlons 7,100
510-9 Floor Repairs 7,700
510-10 Gym Floor Refinishing 2,500
511 Repairs to Administration Bldg. 2,700 -
512 Repvairs to. Service Bu1ld1ng 2,500
513 Other Buildjings g .- 600
515 Upgradlng&Renovatlons 82,000 e
TOTAL. 253,900
520-1 _Playflelc Repalrs&Malntenance 18,600
520-2 ,Maintenar.ce, Shrubs, Trees, etc. 1,550
520-3 ‘Weed Control, Fert\ilzlng etc, 2,800 .
520-4 Fenc1ng,F1eld Equipment. Repalrs - 13,000 ,
,SZO-S,J- Paving,Parking Lot Repairs . 4,600
. 520 6‘(»“M1scellaneous Repairs L e ..2,500"
520-7 . - ‘Snow Removal - . "1.8,000
520-8 Surveys , 1,500
521 .Administration Bulldlng-GrOunds-' ©. 800 °
——aR0
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Code Capitai equipment o "' Alotment

=4
,530-1 Plumbing REpair’s ‘ 28,800
."530-2, Boiler Maintenance ) 28,000
530-3 % 4 Motor:Repairs © 5,500\
530-4 Fire.:Alarm, Electrical Repairs 10,500
530-5 School nghtlng Maintenance , 9,700
530-6 Controls- : . 18,500
530-7 Clock&Intercoms ' . 6,000,
530-8 Ventilation Equlpment o 22,000
530-9 Industrial Arts Machinery 18,500
530-10  Dept. Equlpment Maintenance ‘ 600
530-11  Service Contracts : 5,000
530-12 ° Car Plug-ins- : ) 2,500
530-13 Incinerators \ - 1,600
530-14 . Caretaker Eguipment Repairs o ‘800
530-15 Fire Prevention Equipment ..1,800 -
530-16 . Electronics Repairs ) - 27,800
- 530-17 Science Equipment \//3 ’ " 700
530-18 Musical Equipment ' '7,500.
530-19 Typewriters, Business’ Machlnes 27,000
531 .. Administration Bldg. Equlpment' -+ 3,500
532~ " Service Building Equipment 3,000
535 . jMechanlcal & Electrical Upgradlng -
. S TOTAL - : 228 000 -
' e ¥ .
560-1 . ‘General Deliveriés o "~ - 4,200
_560-2 Truck& Tractor R pairs - 4,700 -
565 Transport Upgrading i 3,300
e T TOTAL . » 12,200

R R . R . . ﬂ. ) e
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Code Capital ecuipment Alotment
640 . Shop Stock - FEE
640-1 Furniture-General Repairs 5,500
640-2 ' Locker Repairs - 200
640-3 Bulletin, Cork,Chalkboard Repairs 400
640-4 A.V.Equipment Repairs .500
640-5 . Music,Drama Equipment. » 600
640-6 Sports Equipment Repairs 500
640-7 - Science Equipment Repairs 100
640-8 Library Equipment Repairs 100
640-9 Drapes, Blinds, Repairst 2,000
640-10  Architect's .Equipment Repairs 1,200
640-11 Home Ec.& .Ind.Arts Equip.Rep 100
640-12 Art Equipment Repairs - 100 =
640-13 Maintenance Equipment Repairs 450
641 Admin, Bldg.Furniture Repairs 450
".642 - Service Bldg.Fprniture Repairs 100
646 o b W e N, .
647, : L .
: 3 .. gePTaL 11,800

262
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- OPERAT NﬁOR/PLgﬁés ( sect‘on E)

Employee Benefits: 127,600
Caretaker's Supplles' . 96, 200
Fuel = . 186, 500.
: Utllltles(Water Light, Phones) v 525,300
A MAINTENANCE OF - PLANTS(Sectlon F) o
'Salarles Superv1sors warehouse N 145 lOO
- *_ Repairmen - =~ | ‘ 462 500
‘" Employee® Benefits -~ 49, 400
Transportation . : 22,650
,Bu1ld1ngs-Renovatlons . 82,000
;  Grounds-Repairs’ . S 171,900
" Equipment-Repairs ~ 7 -, 228,800
Insurance '

/

ADMINISTRATION(Section D)

Salaries:Administrative and Supervisory $ 240,600

- Clerical . . '367,100

. Trustees L 31, 200
Employee Benefits:’ , \n,\ 44,100
Transportation g \V/f\ . §,800
Office and Prlntlng Supplles - 52,000
Postfage . A *9,900
Elegt , ' 20,000
Advértidi ’ ’ Y 7,200
Canventions sand Seminars 7,000
Legal (and "Audit Fees<Sundry 28, 800

./'/\/
Salaried: Caretakers

‘.‘. s

63, Q00

A

FURNITURE AND EQUIPMENT. (Section G & H) .

-

1,617,200

.-

$2,552,800

K

.2‘03'

$ 814,700

c

$1,279,100

165,000
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~Engineering Cert.

&, : ' . 264

: VITA .
NAME : o Damkerng CONGCAR.
"BLACE' OF BIR‘;@;__ 'Utaithani, Thailand ’

‘QUALIFICATION ;

.,r:

\ S

ngh School Cert.»
o N

+

B

Technl&al Cert., From Bangkok Technlcal Instltute :
Dip.in I.A. &VOC Ed. Bangkok Thalland 1957~ 60 . S
o ) : ?' A‘:‘
B.Ed..(Voc.) ) : : From Prasarnmit’ ﬂollege of Educatlon R
. ; o Bangkok -Thailand 1962« 65
"Grad.Di$.in Ed.-Admin- - From Unlver51ty Of Alberta Edmpnton}ﬁ‘A :
. J;Me_;f . Alberta Canada 1968 -69. I
M. Ed (I A. ) ) _;;§ From Unlvers;ty of. Alberta‘ Eamonton,
S ‘f%%”Alberta Canada l972 74. - C ‘
\‘ .\_u‘ R * —.,; . .- Ff';v ': »r . ) -
BXPERIEN@? R
. ,7AYears o As industrial Arts Teacher and Heaa e
. ' . Department of Practlcal ‘Arts in '
- : ngh Schoole o
3 Years: S As Industrlal Arts buperv1sor and
- U e Canadlan ‘Equipment Malntenance -Advisor

’ Unlverslty of Alberta he hao been a member of- Eps1lon Pi Tau

. Counterpart for the Thal Comprehenslve
’ School Progect.; v '

-

He spec1allzes in equlpment malntenance electrlcal

\?:power and school shop plannlng ‘Since hlS studles at the

I

an 1nternatlonal honory profe551onal fraternlty in. Industrral

~

Arts and Industrlal Vocatlonal Educatlon and a member of

'1Amerlcan Industrlal Arts Assoc1atlon.





