2=3 The Current Position of Production Equipment of Finished Products:
Problems and Improvement Measures '

(1} Conditions of wear on equipment and improvement measures
1) Outline

Deterioration and wearing of working equipment, metal molds and
_ inspection equipment generally exists for all production processes
such as casting, forging, machining, heat and surface treatment, etc.
The influence of this state.of affairs on the total productive
_efficiency and product quality is very latge. The shops which were
investigated f¢r current wear on equipment and an outline of counter

_measuges'are shown in Table AI-2-3-1. ’

2) Wbrking equipment

The working.condition of individual equipment was investigated on the
basis of the listiﬁrovided from No.3 HI of the Breskdowns of working
equipmént.' "Situation Checked by HI" of Tables AI-2-3-2 (1) to (15)
organizes the details of the list. Figures for the condition of
working eQuipment relating to agricultural machinery for the main
- shops gives the high rate of breakdown shown in the following table:

Summary of Machines to be Repaired/Replaced

Shop No. of Machines No. of Machines Rate of

Ingtalled with Problem or  Trouble
(1) Failure (F) (F)/(I)x100, Z

AME No.l 60 7 11.6
AME No.2 190 46 23.7
AME No. 3 143 12 8.4
AME No.4 92 16 17.4
Press & Welding 43 10 23.3
Total, incl. of 967 154 15.9
Others
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A general survey of the breakdowns shows the following state of

affairs:

1.

There are considerable differences between the rates of occurrence
of breakdown between the different shops.

Breakdown figures for_fhe ordinary and turret lathes are
particularly noticeable. The hexagonal heads of the turret lathe
are worn and this results in reduced precision (ref. to Table AL-2-
3-5). '

There age~a'1arge number of machines which have stopped working and
cannot be repaired due to electrical problems. '

Defects due to oil leakage and defects érising in connection with
0il pressure resulting from damage to the O-rings - '

Much of the equipment in the heat treatment and plating shop are
out of order, and a large humber of these have been left standing
because of breakdowns of control mechanisms..

Some equipment has been inoperative for 7-10 years because of’
difficulties of obtaining repair: components, and some have been out

of order since operations bhegan.

The life of the plating vat has finished and corrosion is advanced.

- Many pieces'of equipment had been stripped to supply components for

similar machinery and only frames remained.

Analysis of the above; it is poséible to classify equipment into 3
types:

1.

Equipment for which obtaihing repair components needs to be made

easier.

Equipment such as the turret lathe which are comparatively
difficult to repair.

Equipment which it would be preferable to replace.
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0f these categories No.l and No.2 were comparatively numerous. 1In
these conditions it is necessary to proceed promptly with an overall

'ﬁ;epgirLoﬁerétion'as well as attending to individual repairs.

Equipmaﬁt which is deteriorated and requires replacement 1s listed in
Tables Al-2-3-3 and AI-2-3-4 (1) to (4).

Further AME No.l which is composed of equipment of which is shared as
specialist production équiment for the electric generator and
production equipment for the electric motor suffers from production
problems due to the damage of central productive equipment such as
wgér to the ﬁniveﬁsalafacing head of the boring-machine, and operating
incapacity of the Balancing machine due to maladjustment of the IC,
and:bu#n_damage.toithe adjustable resistor, The repair or replacement

of these is absolutely essential.

Moreover, the electrical elements for the generator are currently

produced by:the'one'punéh press method but taking into consideration
the type of production equipment and production output introduction of

notching press type equipment is advisable in order to reduce the

 number -of repairs and replacements necessitated by damage to a number

of the metal molds. . Further there-are 4 machines of West German make
of this type'presently installed, and No.3 HI has experience ‘in their

running. However of the 4 machines 3 are out of order due to

breakdown, and the remaining one has precision defects. It is

necessary to plan for provision of working equipment having an

appropriate level of precision together with the necessary auxiliary

© parts.

Jigs and molds .

A large number of the jigs used for machine processing which are in
current use or stored are visibly worn. 1In particulsr, wear on the
bushes for the jigs drill is deep and many of the bushes are loose.
Although this is partly due to the lack of repair equipment, one
cannot but see this as due to the neglect of managers. While speeding
up the installation of new drill bush equipment as part of repair
eqqipmeht for jig storage racks for these must be made and the storage
maeintenance of the jigé.improved. Storage conditions for the metal
molds for press use are even worse than those for the jigs. The
number of metal mﬂldé, inciuding those for both AME No.2 and the Press
and Welding shops, is very large but if storage racks could be
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5)

provided; and storage: organized usable floor space ‘could be increased
and safety of handling improved As one ‘of the sets of supplemented
metal molds used in- complex processing was lost while being’ brought
from Rangoon - this series of metal molds cannot be used and the

relevant components have to be imported 'A counter measure to this -

‘problem is needed,

Gauges and measuring devices

A number of the micrometers im current ‘use and storage Were‘ihspected

. in AMEs 2, 3 and 4. ' Of these, besides- one which did not. stand up to
. use because of loose screws, some had dameged ratchets components,

having lost or loose clicks), 50 measurements were not possible in use.
Repair or replacement of these ie needed.- Some: of'the’stoéed'

micrometers used for measuring thickness of gear rzngs were defective,
Nevertheless. the ma jority of mlcrometers were ‘normal, but” as several

of these: showed an.error margln of 0. 005 .0 Olmm to the ‘accessory

standard side, adjustment is necessarys-~A measurements room is found
near the center of the group’oero;S:HI shops (fef;-to'FigaAI—Zéz-I;
Bldg. No.3-15). An examination of the méasuring devices stored here

‘revealed that most of the devices needed for measuring component

dimensions were'available.' However, as some of the block gauges vere
affected with rust it 1s necessary to take measures for rust
prevention of stared devices in general. -Also there were a number of
imported ‘snap gauges in storage which remain out of use because it is
not known which components these are used with, and it is necessary to
ensure the effective use of these.

Maintenance of equipment
a) Maintenance system

The construction department is in charge of meietenance opetatiohs
relating to buildings. The Electrié and Serviees-depaftmeﬁe'is'in
charge of general maintenance of electricity, lighting, machinery,
compressed. air, etc., and has a staff of 91 but is without ‘an ~
operational base. This section is also reSponsib1e5for:fork lift
repairs and is ‘scheduled to be provided with one of the unused
buildings as an operational base in the near future. S

Trucks for external dispatches belong to the transportation
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department which is also responsible for maintenance and repairs
but there is only one table drilling press and one pit for rock
piles.

In order to operate the facilities effectively it is necesgsary for
the work force and those using the equipment to take an interest in
maintenance. There is a weekly inspection chart attached to each
machine in the AME No.4. Every week on Fridays the operators
themselves check and fill in the 12 headings, and the shop manager
signs the charts after coﬁfirming them. The shop manager said that
this system was developed as the equipment of AME 1s comparatively
new. . Although such a system of recording checks done by operators
of equiﬁment.is advisable for maintenance it has not been applied
in any'othér shops.* Maintenance would be effective if equipment
_Vwe:e:hared for with the same attention given by workers to their
~own bicycles. It is'nécessary for the Electric and Service
department to gain:the cooperation of the work force in progressing
from the present repair on breakdown approach to a preventive

maintenance system.

Hheﬁ repairs_afe done by the Electric and Service department a
simplé chronological record is made and kept of the machine name
and the details of repair operations. Judging from these records a
" large number of the repairs were dome by the limited number of
engineers of the Electric and Services department, who have thereby
made a vital contribution to the production activities of the
factory. However, though one can examine the activities of the
repair section, there g:e'né clear recqrds showing. the past details
of equipment. History cards for each piece of equipment are needed
to make possible a preventative maintenance system. Exact details
of repairs, maintenance records, and parts exchanged should be
noted on the cards and these éto:éd. The Administrative department
of No.3 HT keeps detailed records of all personnel and the same

thoroughness for equipment is needed.
p :
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- .b) Problems and improvement of waintenance

1. The liet of machinefy out of order and repair method for
machines out of order touched on in the previous section 2)
(ref. Tables AI-2-3-2 (1) to (15)) can be classified under the
following 6 headinge{ :

Defective:machinery_to be replaced = . 36

ot

Out of ‘order because spare parts can no longer be imported

2

WBltlng for arrival of 1mported spare parts 32

1

Operetive but in need of minor repelrs 77
- Waiting for repair parts which can be locally manufactured
5

- Machine out’ of order and needs repair - 2

The above headlngs were changed during the present report after
consultation with No.3 HI. The list of defectlve equipment
dravn up by No. '3 HI does not include the' boller but the meter
device is broken on this, and daily malntenance of the boiler
poses problems. It is ‘uniclear what’ the state of the boiler
body or the ‘inside of water pipes ls, and prompt counter
measures are requlred Further the safety mechanlsm of the two

" hand operated press of AME No.2 is broken. Safety . devices,
including this, need to be checked generally Re.evaleat;pn of
the No.3 HI breakdown list is advisable since tﬁere are machines
listed for malfunctioning, and the exact part which is broken or
‘defective is not given, and also there are parts which seem to
require repair but which are not recorded.

Tables AIL-2-3-2 (1)-(15) are lists of thenhumﬁer'ef'preceesiﬁg
machines owned of a similar type which suffer from frequent
breakdowns., It involves category of malfunctioning (*2 in the

list) and countermeasures (%3 in the list), by shop.

Table AI-2-3-3 indicates number of malfunctioned equipment by
shop.
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It is strange that the reject rates should differ so greatly

from one shop to another. Whether the cause be the difference
in number ofxopérating years, -the differences in maintenance
checks, or differing standards for reject determination, or due
to differences between personnel judgments of the breakdowns,
needs to be clarified.

Results of the inspection show that breakdowns are numerous.

There is equipment which has been out of order since operations
began, others which have been out of order for 7-10 years. HIC
gives the long years of use as a general cause of the present

‘high reject of breakdown of equipment, but in view of the number

of agricultural machines produced in that period it would seem
that other factors have played a large role. The following is a
list .of such possible factors:

a. Equipment originally used at No.l HI in Rangoon which

suffered damage during movement to Sinde on the completion of
the shops of No.3 HI there (One number of press metal molds

were lost).

b, Imported equipment was stored outside in their packing crates
while awaiting the completion of the buildings of No.3 HI for
a long pericd (epparently more than one year). Equipment

damage due to rust occurred in some cases.

c. Over a ?eriod it was difficult to obtain lubricating and
operating oil was difficult, .and equipment operated without
lubricating oil during this period was damaged (it would seem
that this is the cause of inaccuracy in some of the hexagonal
bases to the turret lathes), Further, it is said that water
only was used as a cutting lubricant over a period during
which it was difficult to obtain a water f£lux grinding
_lubricant for the grinder.

d. Because of the work systems of the maintenance department or
production department and as sufficient déily inspections and
maintenance operations are not carried out by the operators
themsélves prevention and early discovery of the occurrence

of breakdowns did not take place,

AL-2~37



It. is necessary to re-consider the maintenance System of No.3
HI in‘general in order to prevent and reduce future
occurrences of breakdowns, and preventatxve malntenance must
be implemented. '

3. When a breakdown of working equipment occurs it is serviced by
the personrrssponsible'in'the Electric and Service department
‘and repaired using spare parts from the &tore. When'spare_pssts_
are out of stock these are produced if possible. Inside the
factory but as the Electric and Service'department is without
_processing equipment it relies on the Production department to
process eqhipment. When the equipment to process the part has a

r_full processing load either this processing or repslr processing
must be delayed ' '

When a spare part is neither in the sﬁdre*of-repiaéement7parts
and cannot be produced in the factory, the Electric and Service
department sends a request to the'Headquartéfs{of-ﬁic'viazthe

- Planning depsrtment of No.3 HI. The Headquarters-inquifes about
this with the manufacturer arraﬁging'the‘trsnsfer;of téchnology.
At the same time, the Electric and'servise dépsftment requests
spare'parts taking into account ﬁhe_number snd_breskddwn
conditions for the-saﬁe-equipment‘as-that-needing rebair,
However for budgetary ressons a deﬁsnd to the Main Office is
limited to the strict minimum required. The equipment
manufacturer confirms stock availability, inquires about
pricing, and sends an estimate to the Hesdquarters of HIC. BRIC
in turn sends this to No.3 HI which presents it to the each
department for confirmation that the part indicated is that
required. -After HIC receives.the answer it sends an order. It
takes at the earliest about four months from the time the order
is made to the equipment msnufacturets. on to shipping at
Rangoon up to arrival of the order at No.3 HI before repairs can
begin, and in 1ong cases this takes more than one year,
requiring on average some: /-8 months. In-cases_where there is
not enough time for regular procedures to be followed since
production would be adversely affected either the procedures are
omitted or postponed while a telegram or telex for order of the
parts is sent. - :
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Supply parts are obtained by fhe above procedure from equipment
manufacturers yhén they are available in stock but in cases of
receiving an order for production of parts for machinery which
was made more than 20 years ago has often been stopped a long
time ago and the number of manufacturers who have stopped

'_suppiyingaspare parts increases. As can be seen-under heading

i) category 2 "Out of order because spare parts can no longer be

_imported for that model® in Tables AI-2-3-2 (1} to (15),
"equipment in such cases is completely taken off the production

lines and simply becomes a nuisance,

There are also pieces  of equipment which are put under category
3, "waiting for replacement parts”, which actually could be
inciuded”with,those_for which spare parts are unobtainable.
Much,of the equipment of No.3 HI is of old models and has been
replaced by new equipment because of lack of spare parts even
though perfectly operable otherwise. As this causes an increase
of equipment expenditure and capital belongings and escalation

of production costs it is necessary to install a repair shop

. having sufficient equipment as soon as possible and to implement

an -internal repairs system.

‘Working equipment of No.3 HI for production of agricultural

machinery, including jigs for processing use and metal molds,
has been: supplied one.by one since the start of the project in
1962. ..Consequently, there are many repairs which involve the
replacement of spare parts since a large number of equipment is
deteriorated, At.present, simple repairs are the main counter

measure at No,3 HI. Spare parts are manufactured using the

-equipment of lines in the production shops which results in a

decline in operations.

At present, there are a large number of breakdowns due to
superannuated equipment and these can be expected to increase
more and more. HIC plans to provide for repair equipment

separate from working equipment for the production line.

. Further, when it undertakes a future rationalization and

improvement of existing production lines it hopes to undertake

.improvement of production equipment to match with this. Also,

repair and trial production of pressing jigs and sheet metal
dies take place on the side of the lines of the No.3 HI AME Shop
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No.3, beginning with the repaxr and new production of Jigs for
processing use and metal sheet pattern§ ‘ '

It also has a ﬁlan to move the work afea to buildings distinct
_from those for the production shop- and. expand and improve these.
.Careful consideration of the functions, organization working
:equipment._and location and tlm;ng for the installation must be
made when these plahs are realized (cf. Table AI-2-3-6).

Bottlenecks of existing equipment and countermeasures

A number. of bottlenecks were seen in'the equipment and processes of

the production areas of the agricultural machinery department of No.3
HI. ;It_is_strange.that.thpﬁgh'ﬁroducfion”of'agriCultu:al-machinery is
below the capacity at the tiﬂélbf“equipmént'planning_for a number of
maciiines s number of bottlenecks has occurred.  The following is a '
list of possible reasons for these bottlenecksy '

Due to breakdowns of equipment, among these are those caused by
bottlenecks occurring when one mﬁchine*is out of order and the
operating number of the same machine is reduced. Then there are
bottlenecks caused by an increased burden on following processes when
accuracy of equipment is impairéd and procesging time thus longer.
The bottleneck of the turret lather is an example of- the former, when
operations for Saudi Arabia occurred at the same time, while the
bottleneck for the crankshaft grinder is an example of the latter

type.

Temporary bottlenecks because the supply of crude materials for
casting and forging production did not take place at the appropriate .
time. The engine crankshaft and camshaft are both midway in the
machine processing of different lines, but the two parts are served by

the same lines at the bepginning and end processes. Therefore when the

.crude materials for these two parts are supplied at the same time this

results in bottlenecks of these shared lines.

Problems of supply can be solved by consultations betwéen the
departments and process planning in No '3 HI. The problem of equipment
breakdowns could be largely solved if the measures lgid down in the
previous sectlon were realized. However the occurrence of bottlenecks
is also due to the large increase of processing stages over the
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original'nUmber anticipated in the original plan. Before increasing
facilities it is necessary to examine a reduction of the present
number of processes.

Despite s considerable hampering of accuracy the engine crank pin
‘machlning lathe is still used and repair will involve a considerable
period of time, durlng which the machine must not be stopped for
“production reasons. = It' is ‘therafore inevitable that another machine
"be-introduced to allow repair of the two operating machines one at a
time. ' Once these repaits-have'beeh'completed it is necessary to set
'up'sep&raté,1ihes by*dividing those beginning and final processes now
shared for the crankshaft and camshaft processing. Increased
production must take place to prevent future bottlenecks arising from
irregular;ties of :crude materials supply.

‘Further'étahﬁard'bblﬁéjand“nutslor their approximation are produced by
a considerable number of grinding processes in No.3 HI, For these
operations request £or increase of turret lathes, etc. has been made
but -these would be better concentrated in No.l HI.

In AME No.2 production of agricultural machinery parts using Bakelite
molding equipment was attempted but because of problems of
superannuated equipment and of technical know-how this failed. It
would seem more profitable to move and store these to the shop where

Bakelite mold processing is being put into operation.

Besides the above, there are bottlenecks due to processing problems
with part of the eduipment of the heat treatment shop. A list of the
equipment required as counter measures to the bottlenecks is shown in
Table AI-2-3-7, and a list of the equipment requiring supplement as a
counter measure is shown in tables AI-2-3-8 (1) and (2).

Further, bottlenecks of ‘the horizontal boring machine arise due to the

long hours of operation required for the boring of the yoke on the
production line of the AME No.1l.
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Problems_andiimprovement_of.present_t:anspsrtation facilities and
material handling equipment

Outline
Fac111ties and equipment for material flow are surprisingly lsckmng in

No.3 HI. Only part of the roller conveyer installed at the founding
of the shop exists, and this is. piled up damaged in a corner.. of the

shop Transportation vehicles and fork lifts for the. area were -hardly
seen. A tiller used as a transport vehi¢le was seen but this. could

not turn in small circles the parts materials are 31mply plsced in the
center of the passageway. AME No.1 was producing its own iron wheel
dump cart AME No.2 was msking racks using angles and iron plates and
in AME No.3 a trailer for tiller use was used for in-shop _
tranqurtatlon in AME No.3. Desplte these actlons however it does not
seem that material handling and flow_ls_given_much thgught,_;lt is
neeessary that No.3 HI endeavor tu_reeonsider'and ptovideffor
equipment needed for material handling to maintain finished preduct
quality and increase productivity. A list of the material handling
equipment needed is shown in table AI-2-3-9.

Fork 1ift truck

The fork 1ift truck is useful for the t:anspnrtstion.QE,parts. jigs,
and metal molds in and outside of the shop buildihgs,,but these were
not seen in use much. Control and management of fork 1ifts belongs to
the MPD (Material Planning Department) but it is said that it is
uncertain how long a reguest for aid of fork-lifts-in moving'heavy
jigs will take to be answered. A'largemnumber of fork lifts seem to
be out of order, and it is necessary that repairs be undertaken
together with the introduction of necessary new machines. It is
necessary to set up a system whereby each plant manager takes charge
of a number of fork lifts which can be employed immediately as

required.

At present, repair of fork lifts is done by the Electric and Service
department, but it is necessary to decide which departments repair
work should belong to at the time of installing a repair shop, and
necessary repair equipment must be provided. Repair equipment and-
materials for the trucks of the Transportation Department are needed.
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Conveyers

The roller.cénveyer for the engine frame line in AME No.3 is broken in
several places and requires replacement, There are other lines
lacking in roller conveyers and many aréas which require installation
of roller conveyers such-as the cylinder head, crankshaft, and cam
shaft lines,

As the roller conveyers used at present do not have sufficient
strength against the shock of heavy objects it is necessary in future

_planning to take this into account when deciding on use.

A slat conveyer is used to connect the open furnace and press
equipment for the 3 lines of mamootie forging equipment in the
memootie forge shop. As these are largely broken and out of order
only a small section can be used, and the workmen carry materials
themselves.. Since temperature control of processed parts is important
in forging operations these need to be quick. Also it is undesirable
for workmen to carry the heavy objects at high temperaﬁures for safety
;éasons;'and a change of system is urgently needed. With the

distances. involved here it is not necessary to use a moving conveyer

‘and since a chute system would be sufficient necessary adoptions

should be made.
Transportation vehicles

In the present evaluation the lack of transportation vehicles for
parts in eaéh shop was evident. Excepting processing lines with
dﬁnveye: equipment, it is at present desirable that parts and
materials conveyance should be done with push carts and that the
carriage to the following process be done with other carts.

Tillers and trailers are used for in and out shop transportation but
these are not sufficient and their number should be increased.

However the trailer type vehicle is not capable of short turns. If
the agricultural engine and gear case of the tiller presently produced
were used it would be possible for engineers to construct a compact
transportation vehicle in the shop itself.
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Steel and forging metai_molds.are piaced fdr:dne épaﬁ’atTthe“West end
of the hand tools forging shop, and metal mdl&s aré:¢arried”to'the
vicinity of the overhead traveling crane and from there are moved by
hand to the press equipment and attached. ‘OheipfoﬁdSed”measﬁrg is to
have an overhead”érane covering the ‘entire work area’space: ~ But this
would be costly ahd‘laying*of;thé méihlimold suspended_frém'the'crane
directly onto the press table very‘diffid&it. It'ithﬁefefofé
advisable to have an_uppe: surface of the supply heavy-weight'use
pushcarts which can be adjusted to be at the same height*as.ﬁhe'press
table surface in.cases where the pushcarts are ﬁsed'for:in shop
transportaﬁion of the metal molds. The same method coﬁld'be”apﬁlied
to the mamootie forge shop and to the heavy jigs.used for machine

processing in AMEs No.2, 3, and 4.

Cranes and hoists -

There are 3 sawing machines for steel cutting in the AME No.2 which

can cut steel material of 90 mm maxinum diameter... As the shop has no

- hoist handling of the steel material is'all-ddneiby manpower. ‘This is

quite dangerous and an operator who suffered damage to his fingers was

- seen. In order to move the entire steel material pool area here a

hoist will be necessary. COnsidering.the'wofkload'invblved this could

be done quite sufficiently using a hand driven chain block.

There is also a sawing machine in AME No.4 but the steel material it
handles is smaller than that of AME No.2. It would be sufficient to
install a monorail and a4 hand driven chain block located here.
However, as the roller conveyer of the sawing machine of the work
areas is too short and extension of the equipment is needed.

Handling of parts in the shop

Before and after processing parts are placed directly on the floor in
the machine shop, and are left in piles. Some of the piles seem about

to cellapse parts are stacked so high.

Some parts were placed inside containers, butithese were simply -drum
cans sliced up in meny cases and the pérts roughly throwm in. -At
least until the improvement measures for pfoductioﬁ process
management, quality and safety listed under heading 4) have been
carried out, the wood of the import crates and edge materials left
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over from processed iron plates should be used to make storage racks
and boxes for parts. Processed parts could be arranged and set out

for easy confirmation of those finished and those in progress. This

system would alsbrimprove process control, increase product quality

- .and safety and ensure that scratches and damage were avoided.

Problems and improvement of quality and efficlency of finished
products

Occurrence of rejects

As 'the list provided by No.3 HI (Table A-2-3-10 (1), (2) indicates a
part of this)‘does.not distinguish bhetween rejects of material and
those of processing it was not possible to ascertaln the occurrence
rate of processing rejects. For example, for the engine cylinder head
it is recorded that 843 of the 5,000 parts processed were failed as
rejects,giving a high rate of 16.9Z but it is not possible to judge
how many of these were due to defective casting. Further, data shows
considerable differences between reject rates for parts of similar
processes but it is unclear whether this is due to operator
differences.or-inspection methods.

_ Howevefé the reject rate is generally not as high as expected. But

since more than 5% of the 5,000 éngines recorded were rejects and
there are cases where 33 out of 119 products were rejects (271)
quality control is not satisfactory.

Results of this evaluation of the shopé revealed that inspection of
dimensions in the processing areas and inspection area were not very
strict. Most parts are passgsed after a simple visual check unless some
trouble arises such as an unprocessed part remaining on the cylinder
liner or a cap to the large end of a connecting rod which will not
assemble., On the test drive area of the engine assembly shop an
engine is judged a reject when the engine will not start and not due
to any defect in the efficiency of the engine. No records for
occurrence of rejects in the assembly shop were available.

The shops which have problems concerning these flaws in product

quality and additional equipment needed as counter measures are shown
in Table AI-2-3-11.
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- Relation to proceeding and feilowing processes

In forging and casting production difficulties of obtaining materials
. arise because of'defects eueh as-mold shift, deviation din thiékﬁéss,

and offset thickness of blanks caused by wearing of the forging and
foundry molds.'ﬁG:eater strain ie'placed on processing equipment and
tools ‘because werking has to be'increased;‘and this produces
breakdowns and damage. or results in occurrence of unprocessed parts
and defects in the boring of the dead hole inspectlon._ It is
necessary to keep constantly in mind the queetions of dimensional
accuracy and material quallty of the forgxng and foundry products and

when.a problem arises to contact the cencerned production: départment

immediately to request improvements and also ensure that these are
carried buf; Since the foundry shop and forging shop are both patt of
No.3 HI 1iaison meetings should be called at least once a month for
consultat;ons on quality control and delivery dates, and results of
the meetings should be recorded.

The reduced levels of working equiprent precision affects:the -
processing of the cylinder:head and connecting rod.  Also because of
the reduction in precision of the jig for the connecting fed processes
have been altered and require a long time. Time required for the
fitting of the valve sheet depends on the degree of concentricity of
the valve hole and valve stem hole. If the fitting is defective
engine efficiency is lowered because of gas leakage; etc.: At'present
the concentricity degree is poor and fitting time takes twice standard
time. Imprecision of other parts processes necessitates re finishing
at assembly time, and so lengthens assembly time or results in a
1ewering of efficiency. Fundamentally, a mass production assembly
line is possible only when a general level of guality has been
reached, therefore a lowering of special processes is unacceptable.
For this reascn also is necessary to promptly improve equipment

affected by bottlenecks due to precision problems.

- Al-2-46



3)

Parts processing

a)

According to data from No.3 HI the table of machining processes for
the main parts of the agricultural machinery, and inspection
standards were drawn up with the guidance of the technical
expertise suppliers.. However this was only.seen in one location in

the processing of the internal diameter of the largeé end of the

connecting rod where each item was measured individually using a
process diagram and an internal diameter measuring device,
otherwise most of the work force seem indifferent to questions of
the quality of processed parts and where they will be used and
handling of materials and processed parts could not be described as

good. Schematic drawings and processing dimensions should be made

if only‘on.papar or cardhoard from the packing cases, and put on

display at the operational areas concerned, and it is necessary for

managers to make.an effort, not necessarily rigorously formal to
inform the work force of standards of processing and quality '

éontrol.

In thg AME iﬁspection.area 3 female inspectors check dimensions of

small parts'ﬁsing'micrometers. The inspectionr standards may be
indicated orally but it is necessary to have a written indication

* of ‘these since it is not clear what the inspection standards and

b)

results are.

The following gauges which werz indicated in the inspection guide
as necessary are in stock at present according to data on the
provision of inspection gaupes for agricultural machinery parts

processed in No.3 HI.
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Production Eguipment Engine . Tiller

Model - o ~ KND5B o :RMhzbo]:‘*
No. of processed parts YRR 80'_
- inspected L : IR
No. of g;uge;.néceésary _: __193 o :V : i92 
‘No., of above in stock - 57 25
No. lacking | IR T B ;67:__
sufficiemcy rate . . 20.57 .--=_: 13;§z

“As can.be seén fr6m £he-above table the number”bf'ggugés'lacking is

very 1arge»5hd-of*these‘éspeciaily the bolt gauge'and;shép"gauge.

-It,seems‘that'theiinéuffiéiené? is'dﬁelto'1oé§“o;5démhge”bﬁer the
‘long period since operations began. Use of cylinder bore gauges

and micrometers in the processing and inspection shops would seem
to be in order to cover for the lack of these gauges. However, as

the number of micrometers is small sufficient measurements cannot

“ba umde. So parts with small diameter holes are sent on unmeasured

to.the next process and are only treated as a problem if some

hindrance is caused in the assembly process.

It is necessary to make a prompt check of which gauges of those
lacking are important for meintaining quality control. Until HIC
can set up a production system for its gauges these must be

supplemented by imports. Further steps must be taken to rectify

c)

the present system where parts processing takes place without
confirmation of quality control.

As stated above a measurements room is found in a building of No.3
HI provided with devices and facilities for measurements of
dimension precision of the processed agricultural machinery parts.
It is necessary to make prompt contact with the processing areas to
set up & system for supervising quality control and to move the
measurements room from its present distanced position to a part of
AME No.2 or 3 where in close contact with processing the necessary
measurements can be made.
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. Once the activitiés of the measurement room have been aligned with
those of the processing areas and it acts to maintain the precision
of processing then early introduction of a three dimensional

. meaéqring device to increase the accuracy and speed of measurements
should be'planned.

d) As prevention of rejects 1s one of the most effective means to
increase'productivity.couhter measures must be taken at once when
rejects occur. Particularly with cases where the'reject rate
‘exceeds S or 107 as in the above damage occurs to productivity and
whén materials are imported this can result in disorder to the
yearly production schedule. Swift counter measures are needed in
such cases. In work areas where such high reject rates are shown
it is probable that inspections at the start and in middle of

. processing do not take place as a matter of course or if there is
such a rule then it is ignored. Before a part is taken to the
inspector for final checking, rulings on the conduct of starting
and in progress inspection are urgently necessary and should be
made and a strict system of their recording should be set up to
prevent occurrence of a high reject rate.

4)  Assembly operations

a) No record of the occurrence of rejects or re-touching for assembly
operations was provided. It is probable that all assembled
finished products except for those which did not move were passed
as. operational and dispatched. However, it was not evident that
sufficient inspections of each finished product of the agricultural

' machinery tock place. In order to improve quality before and
after thé assembly and driving inspection someone should be put in
charge to make a spot inspection to see if assembly parts have been
forgotten or bolt . nuts left untightened, and if so this should be
repqited to the workers and rectified while the defect is recorded
in the inspection book. There is a danger with the present
operating methods that errors in assembly or attachments will be

overlooked}

Aé_was_the case for parts processing there are no signs posted up
. inside the assembly shop to indicate operational standards. It is
necessary to indicate standards at key points to foster awareness

of these among operators and ensure their practice.
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' b) As cleaning operations il.e. weshing of the 1nside surface of the
.cylinder of: the engine assembly line, do not ‘take place in assembly
shop_No. . the;cylinders-are assembled to the pistons or cylinder
headsfin a very solled condition. There is a cleaning apparatus in
- the previous process but this is unused, and- cleaning by operators
with rags is’ also not performed It is inevitable that the life of

the finished englne will be short when such a vital part is
asgembled. in such a condltion.. It is feared that other important
parts such as the power- tiller gear case is assembled "in the same
-state though this could not be verified. It is necessary to
: 1mprove ‘the education of a sense of quality control among personnel
from .shop managers down.

For the assembly of engines many charging and aseemblihg tools are
‘used for bearings, bushes, plugs, etc. but these are used without
. any maintenance snd are .considerably worsened byrwearing.' This is

not only a factor causing a reduction of engine efficiency and

quality but is undesirablexfor safety reasons and should be
promptly changed. - ‘ '

It is necessary to implement inspections after the assembly of
engines to prevent 0il leakages of finished products., Introduction
of a leak test device is advisable since sinks and cracks must be
identified in cast products. '

c¢) The engines assembled in assembly shop No.l are attached to a water
pump in the outdoor test drive area and water in the water tank
circulated and tested by eye to confirm the efficiency. This
inspection is insufficient for testing engine efficiency and as
this amounts.to no more than a confirmation of operetioﬁ only ‘it is
necessary to introduce devices which can actually test efficiency.
It seems that the installation of an electric dynamometeér for the
test drive equipment was planned. However, this involved
considerable expense and would be.difficult to maintain so the test
drive actually takes place using the rather old fashioned
dynamometers of the prony break'or_water power meter. It is
estimated that actually only 10 to 20Z of the finished products are
actually tested for efficiency with the electric dynamometer. On
the basis of the results of the study on .guality control, equipment
for which evaluation of the necessity of supplement as a counter
measure is listed in Table AY-2-3-12 (1) and (2);
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(3)

Painting

The painting done to the finished products not only increases their
commercial value it is essential in protecting from rust but the coat

‘thickness is insufficient because low baking temperature of of

painting done to agricultural machinery is insufficient.

The engine, tiller, and pumps manufactured in the assembly shop No.l
are cleaned, coated with paint, dried and seized by infrared rays, and

completed by the final assembly process. But as the layout of the

-shops has been changed several times the work areas for the different

processes are not only distanced one from the other, but in addition
the drying furnace time is short and the temperature reached is not
eﬁough for a high gradé coating of the cast parts in particular. As
ﬁhe assembly shop is at present extremely crowded it has been proposed
that layout be re-organized as shown in (6)-2). When these changes
take place it is.desirable that painting guality of products be
improved and the present coating equipment in assembly shop No.2 used
only for ﬁainting of products destined for Saudi Arabla be repaired
and its active use undertaken (cf. Table AI-2-3-12 (1)).

State of power and attached equipment: problems and improvement

Steam from the boiler located near the center of No.3 HI is used for
heating_of liquids for the treatment liquid in the pre-treating
equipment of the painting shop and for the plating liquid of the
plating shbp. This operates every day but for only a short time. The
récording device to the boiler is broken and the needle device has

been removed. Further it seems that the insertion of cleansing fluid

- into the boiler drum has not taken place and a considerable amount of

scale has developed inside the can and pipes. This inhibits the
efficiency of the rate of heat treatment and increases the chances of
an unanticipated accident arising. The present superannuated boiler
should be discontinued from use and either a package type boiler or
electric heater provided for those points needing steam. This could
be simply realized and if equipment were used only as necessary it

would not be unprofitable in terms of fuel.
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1)

A separate inspection of air compressor eguipment in No.3 HI was
conducted: it is necessary to ensure the regular cleaning of the air’
cleaner at the air vent of the air compressor in the air compressor

~room for agricultural machinery and also to repair the air compressor

in the mamootie foundry shop and ensure it is in working order.
Problems and improvement of working space and equipment léydut"

Parts processing -

- The layout oﬁ_équipment for each of the lines inside the shop of the

agricultural machinery parts processing section does not seem to have

“any particular problem points.

However, various aspects of .production have changed over the long

-period of opération-and space has been taken up for the repairs of the

production equipment and metal molds so that a part of the space
originally for production lines has become cramped. It is necessary
to ensure availability of space while setting out the future
principles of layout for the entire shop. ' :

1. Press and Welding Shop: the total number of press and welding
machines is small but there is a large number of dies kept in
storage and a large space is'occupigd so that the existing work
‘space is extremely cramped. This leads to0 a poor operating rate
and involves problems for safety, It is hecessary to expand the

roofed area and also organize storage methods for the metal jigs,
2. Plating shop No.l: space is cramped.

The number of lots involved in flow operations according to the
original production output was to have been small but the small
amount of equipment was unable to realism a handling capacity for
the large variety of product types and £emporary'stbcking locations
for materials and processed parts are needed at the side of
processes.. - : o

Deterioration of equipment in the same plating shbp'is so severe

that replacement of the entire equipment is under censideration,

and if undertaken it would be advisable that this occasion should
be equally used as an opportunity to enlarge the entire shop.
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3. At present in the machine processing shop the processing of parts
destined for Saudi Arabia for the present year involves more than
1,200,000 -process plans.  These interfere with the processing of
agricultural machinery, causing confusion in the various work
areas.  It appears that creation of separate independent work areas
with equipment taken from_tﬁe individual shops is being considered

_by HIC but the realization of this plan depends on the estimates of
orders from next year onwards.

At present though thére is no reason to hurry in changing the
present layout the production of agricultural machinery tends to be
small pfoduction’of-a large vaviety of products end if one examines
currént finished products these have the various particularities
outlined below:

Engines: Almost entirely made from castings and steel
material
Pumps: ' Constructed mostly using cast parts

Power tillers: Besides castings and steel materials press and
welding parts are numerous,and many of the

accessories are press or welding parts.
Threshers: Almost completely made from iron plates

Generators:, constructed from large diameter pipes and
steel materials, welding operations are

frequent.

Consideration must he given in any future change of layout to the
number and arrangement of equipment which will allow for the most
efficient management possible taking into account the numbers of the

various types of production equipment involved.

Assembly operations

Operations for the engine, thresher, tiller and pump take place in the
same building of assembly shop No.l and results in considerable

_confusion in the shop. The conveyer belt to the engine assembly is
twisted, and the test run area is a roofed area outdoors. Also the
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assembly area for. the pump mixes into that for the engine. and the

assembly area of the thresher seems to encroach and’ borrow that of the

power tllle:, The clean;ng. ‘painting and drying.equipment for the
engine and power tiller, are not only”distahced'frbm.thé'assemblihg
lines but. far from each other, Finished. parts are left lying about on
the floor near to the mouth of the palnting use drying furnaces
located in two places. In contrast . the space occupied by the. dryiﬁg
furnace eguipment in the No.2 Assembling Shop ‘is very large and here
small scale operations such as painting black of.processed parts
destined for Saudi Arabia, or assembly of spraying devices (éprayers
and powder sprinklers)_takes place and “the éhop seems half empty. A
prompt and early re-consideration of the £0t31 layout of the assemblj

~shop. is needed.. The layout of the assembly shop No.l is cramped and

confused in relation to the scale of present production, and it is

. necessary to implement an overall orderly layout to include the

activities of assembly shop No.2.

On the occasion of reorganizing the layout of Assembly shop No.l as
the assembly shop for engines and pumps the conveyer lines-sﬁduld be
planned on a straight line method and the arrangement of painting and
cleaning equipment changed, so that the work areas are streamlined.

At the same time the engine test run area should be moved indoors. In
Assembly shop No.2 it is proposed that the sprinkler, power tiller and
thresher assembly lines should be moved.

Receipt, storage and issuance of raw materials and parts
Main store, materials store and intermediate store room

The inside of the main store and materials store are generally well
organized. . Cutting tools, ball bearings, belts, etc. are double
locked in the store areas to prevent loss. The grinding stones are
not piled on their sides and it appeared that the storage method had
bgzen changed for the better. However, holes in the roof of hoth the
main store and materials store allows pigeons entry and these foul the
goods in store, and the packing cases of the steel mater131 and
grinding stones were particularly bad. Measures to prevent soiling

need to be taken.

Materials imported are stacked in their shipping cases three crates
high (height of 5 m approx.) in the main store near the center of the
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factory. In front of the store without roofing steel bar materials
‘and other parts are stacked in their shipping crates. Import orders
from HIC take .place once a year and are based on figures of the
production schedule. As the materials exported from the country of
origin are often outdated and orders are small proposals to send
-.seVerél years supply at one shipment is sometimes considered because
of ‘domestic supply .conditions of the exporting country., It is likely
also that, as régards;the pian to increase production at HIC, the
quahtity'received in the store at one time will not decrease even if
progress in the changeover to domestic production is made. The
‘unpacking_of_impdrted parts. immediately after receipt may be difficult
to realize beéaﬁse of limited floor space in the store. But,
-activities to take out some.of the materials from bottom of the three
layers with a considerable number of workers and without crane are
confused and dangerous. Besides not only is it impossible to keep &
visual check on the goods in storage for rust, etc. the discovery of
mistaken or missing parts aﬁong the delivered parts will only be occur
just before assembly is about to begin. In such a case it is obvious
that this will result in a-hindrance to preoduction even if telegraph,
telephone and air communications with the supplying country are in
order and sufficiéntly available. There have been actual precedents
of this kind in the past. ' In order to avoid such inconveniences
imported shipménts received should be immediately unpacked after
arrival.and,quantities and product quality confirmed. In order to
make this possible it is necessary to evaluate the required space in
the Main Warehouse and Storage Room, and the necessary items and
-quantities of storage and transportation facilities such as overhead
cranes, fork lifts, pallets and parts boxes and make the necessary -

improvements.

.Evidence of great activity of the carts used for conveyance of parts
and materials in and out of the shop was not observed but each
individual storeroom has a high number of personnel responsible for
register administration. With such a large number of personnel the
brdering of details of entries in the registers and collation of
-staﬁistics involves a great deal of work and there is a danger of
numerous mistakes arising. It is advisable to automate as far as
possible this. administrative work and mechanize the handwritten
administration.
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Sto:és in the. factory -

The store xoom on the wast side of Assembly Shop No.1 has ‘a large
number of parts stored ‘on racks but there ‘are a large number of " parts
were seen which have been in storage for a long time which have rust.
Entrance and exit of personnel, and’ the: entry and exat of parts to and
from the store are rigorously- controlled but quality contral | is
insufficient and several employees were sngaged in removing rust,
among these parts for which precision and degree of surface smoothness
are vitalnwere‘having rust removed with a file. There were materials
which become completed rusted in one night due to:the nature of the
materisl and weather conditions, so that it is necesSafy to prevent
rusting either by applying anti-rusting with a brush, by spray coating
or by immersion in the anti rusting coatings.

) Further, there is s considerable quantity of-ﬁaiﬁté_and-thinnerS'kept

inside of the storeroom but the thinners are dangerous substances so
storage in cans inside should be avoided, and these should either be
stored in a.-special. storehouse for dangerous substances or if kept
inside the shops this should be in small—quantitieé. It is necessary
to introduce new iron doored rack closets with fire resistant
specificatlons for storing of materials.

Also it is difficult to tell what material is storéd-whéré'aﬁd in what
condition  and of course difficult to observe'the'rust conditions of
parts because the storeroom is not only deep but the entrance is’
divided off with metal wire netting. Therefure.wﬁen‘the layout of the
work areas of the assembly shop is re-organized it would be
récommendable to relocate material storage shelves closer tQ_windows
and production lines and confirm whether it is easy for operators to
check the condition of parts. At the same time it would be possible
to section the front side of the racks off from the assembly areas if
this is necessary for management reasons by placing a metal wizre net
in front of the racks. '

Imported hand tools are rigorously stored in the main Warehouse but
when hand tools used at work areas are damaged or Become worn and
replacements are released from the warehouse it is very difficult for
the actusl production areas to have a clear idea of what type of
mechine tool and how many of this are stored. This results in some

items remaining idle in storage, and of rushing off of orders for
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parts in shortage until the following shipment arrives. A certain
amount of spare parts should be stored in the Main Warechouse and the
larger part of the hand tools be distributed proportionally for a

rspecified period to the'Shops usiﬁg these, and each shop take

responsibility for storage"and maintenance. If management were

. reformed in this way it would make the management of the main

warehouse much simplér. and would permit efficient adjustments in use

of tools gince the stock situation of individual shops and of the

. tools would easy to observe.

Auxiliary materials and inventory taking

~Imported raw materials and parts are supplied once a year but are

sometimes in storage for more than one year if there are changes in
production schedules. Duringithat period storage management of the
number of items is considered impdrtant but the aspect of guality of
products stored tends to be overlooked. A system for supervision of
the pro&uct qﬁality of items in warehouse storage and first in first
out methods should be established.

Thé adhesives, etc. included among the auxiliary materials imported
have a limited shelf life and yet are kept in storage even though the
usable period is long expired. This results in cases where the
material is totally useless at time of employment. The same is true
for paints. After this auxiliary materials having very short use
periods were purchased and imported in several batches over a one year
period. However, the stored items which had become unusable still
remain in storage at present since they could not be thrown away for
;é&sons relating to the store register entries. Such a state of
affairs could éasily result in hindrances. to operations, and it is
necessary to reform the:system and employ methods of storage which
allqw_fp: & clear understanding of the actual situation in addition to

-instituting an inventory of all shops once or twice annually. This

should be cqnduéted to allow for confirmation of the quantity of parts

in progress and determination as to whether these are superior or

reject. It is necessary by these procedures to clarify the stock
effectively.
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Handling ef.scraps

Aluminum alloys and Copper allo?s. such as’brESegand'bfenze;“eﬁc.'are
imported. Moreover since domestic supplies’ of steel materials are
limited these should be made use of as resources.’ However: in the
individual sectione of No.3 HI. there are piIesfef“scgap erlsing £rom
processing which are simply. left lying about. Ih'ﬁhe‘VArieﬁe eéétione'
of AME No.2 and 3 empty drum cans are filled with the copper alloy
cuttings and left. Some 100 tons of copper and aluminum alloy scrap :
had been collected and placed to the north west corner of AME No.3.
And on the open land to the north west of the Mamootie finlshing shop
forging press punched material ar131ng in the blanklng processes was
piled up in.quantities considerably surpasslng the amount of alloy
scrap used in the foundry.  In the half finished. parts store room
processing reJects dat;ng back to the beginning of- operations are
gathered_together and among these aluminum parts which could be re-
used by No.4 HI are included.

Besides use of part of this scrap in the Foundry this scrap is
sometimes recovered but active recovery activities are not undertaken.

It is necessary to open up avenues for the re-use of this serap

- domestically as a resource.

Education and training of employees-
Outline

Pfoduction,activities for agricultural machinery, pumps, diesel
generators, etc. are being carried out in No.3 HI and the working
environment is certainly not worse provided than that of other shops.
Rather the great distance from Rangoon involves many jnconveniences.
Despite these however, our admiration was gained by the vigorous
efforts made to overcome working conditions and'complete'production
levels especially among all the employees below superintendent level
in No.3 HI. However the problems mentioned above in connection with
the deterioration of present production equipment, togethe;fwithithe
level of technical skill of operators mentioned below, and the
inadequate understanding of shop management working together make the
daily running of production activities far from smooth. In this
respeet by the provision of supporting guidance in the education and
training of employees HIC can further and stremgthen the pursuit of
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gconomic rationalization of management. Thereby the reform and

improvementfof the comprehensive shop production and managerial

~methodology. cannot be anticipated.

No.3. HI technical trainingﬂéchool

Girls and hoys graduates from Secondary School are regularly employed
and are trained here for 2 years as factory workers for No.3 HI. The

curriculum consists of a first year of classroom lectures followed by

- in factory training in the second year.

There is a shortape of practical instruction to enable trainees to get

a sufficient grasp of the fundamentals concerning technical knowledge
and skills. They are therefore sent to the Factory floor without
sufficient understanding of the actual shop conditions and it is felt
that the rate of improvement for levels of technology and skill
actually achieved by this young fresh element of personnel resources

is. considered slow,.

It is important to teach them the basics of the technical knowledge

_and skills théy_should acquire through actual practice in order to

master the technical expertise needed to encounter the various

‘technical problems facing workers .of the No.3 HI. The present
_provision of lectureg and factory floor training comprising the core

of the educational training received the curriculum could be altered
as follows to ensure that the training school functions as a practical
facility.

1. Operating practice for basic handling of the working equipment

2, Practice in basic machine processing and finishing

3. Daily insﬁection of working equipment and practice in simple

maintenance.

4, Product quality control and safety training, and basic factory

ethic: organizatidn, arrangement, cleaning, cleanliness, discipline
5, Technical knowledge of finished products, operations, disaséembly.

and assembly practice for the agricultural machinery produced in
No.3 HI. - )
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Equipment. which should be used in the practice ment ioned above sre the
drilling machxne, lathe, miller, press, welder, then hand flnishing
operat;ons (=aw, file. scraper, etc.) and the sequence’ procedures
relating to electrxcity, oil pressure. -and air pressure. The -
equipment necessary for the above should be acquired for the Training
School and’ allocation of. superannuated equipment from No.3: HI is one
effective way For practice with agricultural mach;nery products made
in No.3 HI. should be appropriate. '

A close direct contact wiﬁh shops of No.3 HI on technical matters is
important and after ‘education and training in the trainlng school:
first hand. practlce in the shop should take place,

The pteseht.sEOp work force

It is keenly hoped that.the No.3 HI will endeavor to improve the
skllls of the work force and deepen their awareness of the: production
activities of the shop. At present the work forqe consists of those
who operate the working equipment and process the parts,-those who
inspect and transport the parts, and those who assemble these to make
the. finished product. Some of the work force obviously felt that it
was enough to try to realize the work load'ordered'by:the"shOp manager
for that day. But for the production activities of the_sﬁbp'it is
necessary to endeavor not only to meet the production output and
implement orders given but also to undertake a wider number of
activities including pursuit of guality control of finished preducts,
safety working, and an organized factory ethic (organization,
af;angement, cleaning, cleanliness, and diiigence). Improvements must
be carried out through application of these principles in daily
production. ' .

The present insufficient level of awareness is a large obstacle to
efforts to improve the production activity of the No.3 HI. Efforts to
improve this level have not yet been fruitful, It is difficult to
analyze and grasp the current technical level but perhaps systemati-
zation along the lines of a governmental system for authorization of
technicians could be used. TIf appiied, this would allow an analysis

.of the present situstion and could be used to clarify targets for

technical expertise through rankings (so0 a 3rd grade technician could
advance to 2nd grade and then to 1lst grade). Also active participa-
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tion in the International Technical Olympics should be considered.

Further since the present normal production activities are mechanized
there'is'not sufficient uﬁdarstanding of how the parts or finished
products assembled are used in the respective agricultural machinery.
It would be possible for a basic knowledge of finished parts to the
agricultural machinery to be gailned through practical training of
disassembly and 3$Sembly as proposed for the Training School.
Previocusly, a foreign teéhnician was sent to No.3 HI to supervise the

- original assembly of the Power Thresher PT862. The technician gathered

all the related operators and explained the specifications,
construction, and functions of the parts in presence of the machine.
This was favorably received by the operators, who moreover gained
basic¢ technical information and showed signs of a growing sense of
quélity control. The manufacturer carried out the agsembly guldance
very smoothly thanks to this method and it is hoped that appropriate
training for all production lines will enable the Burmese themselves
to raise end develop the level of technical competency.

Acquisition of repair expertise needed for superannuated production

equipment in No.3 HI

.-In this preserit evaluation report a large number of superannuated

equipmeht was noticed in the No.3 HI shop. It is clear that these
need to be repaired and renovated urgently. Sufficient Japanese

_assistance is needed for this but the organized acquisition of the

particular technology and expertise for repair by the Burmese
themselves is the important question and must be achieved.

‘It is essential that basic technical expertise he promptly acquired by

technicians of the equipment repair group and Electric and Service
department who will be engaged in repair work. It is necessary to

- consider a training plan whereby Burmese technicians will be sent for

mid to long term period (6 months to one yeaf) to the original
equipment manufacturers., For important equipment it is essential to
undertake specialist training by the manufacturer, whether by a study
tour of machine tool manufacturers, study of basic measures for
compound. re-assembly of defective machines or replacement of parts,

countermeasures for electrical or mechanical tore parts for which

-production has stopped.

. Al-2-61



33

Factory management

In order to further planned production activity'imprbvément of ‘the

managihg skills of the middle managements (particularly shop managers)

and office class managerial personnel is required.

a)

The shop manager class i§ expected to develop.the ability to
instill a .sense of quality control, technical know-how and his own
management direction ihforming the finished products and parts of
the shop work force and to-create factory conditions which will
promote this. | '

Whenfinspecting'the actual shops we confirmed that the equipment
opefators ran the machinery and were proceéSing parts but no
processing guidelines or.diagrams were to ‘be seen. - "Also -

. measurements wére tested with a micrometer but the basis of ‘the

b)

c)

tests was not cledr, Also daily production schedules and
production performance are not notified to the work force. It is.
necessary to introduce management which will make clear the correct
standards and targets. ' '

Supervision activities based on the actual conditions is essential.
The shop managers must coolly examine the shop to observe the work

of operators, flow of parts, and quality control and safety

conditions. Any problems which are discovered must be

systematically resolved. For example, if because of the uneven
delivery of rough materials delivered to the forging and foundry
shope processing time is lengthened and production delayed;'the
following process area should report this to the assembly shop
where ctounter measures should be taken. Speedy counter measures
through close contact between departments and shops is required, so
that improvements at the latest for the following lot of producfion
output can be undertaken if unevenness in the rough materials for

the forging and foundry shops is reported.

In order to improve the factory management skills of shop and
officer class managers setting up of I.E. training is parﬁicularly
desirable. By introducing and employing this I.E. method
changeover from the present ex post facte approach to a more
scientific management style can be achieved, and the conditions and
problems of the production areas analyzed., Further the need to set
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6)

operational and time guidelines adapted to Burmese standards will
receive more attention as a consequence.

By atquisition of the processing, gquality and cost management
required as the next stage a more intensive style of management
should develop and raising of the standards of managerial
methodology should result through the acquisition of the above.
Moét'urgently in need of implementation is the organized mastery by
all personnel of the basic knowledge and expertise for quality
control and processing control. It is essential that a firm
foundation for management be laid and that improvement of
management.expertise in close contact with shop technology be

realized as soon as possible to increase effective responsibility.

Relations with the technical advisory groups stationed by the four
products manufacturers

A Japanese technical advisory group is permanently available at the
agricultural machinery production project of No.3 HI.

Previously some 10 techniciang, and at times up to 20, were stationed.
At present one team leader is permanently stationed and specialist
technicians are called in from Japan as needed for a short term.
'Though HIC has a keen interest to have technicians on location lack of
foreign funds forbids this. On the manufacturers side in cases where
the present assistance offered by the one employee is insufficient
they are willing to send technical specialists for a short period as a
free service.

The guidance given by the foreign technician includes instruction of .
Industrial Engineering method, shop management, processing control,
small group activities, etc. This backup guidance is important to
production, though actually not really part of the advisory function
as such. This seems then due to the.idez that progress will not be
made in mastering of specialist technical gxpertise however many years
guidance is continued unless a knowledge of basic managerial

techniques 1s acquired first.
There has not been sufficient definition to the Japanese technicians

of the problems faced on the Burmese side. Further, follow up

activities for the results of the guidance have been insufficient.
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- It is necessary to tackle-this along with the training and éducat’ion

of the manager class mentioned previously.
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Table AI-2-3-3  NO,3 HI STATUS OF EQUIPHENT DETERIORATION

Status of Deterioration

. Nos.

Shop Name Installed to be Fail- in
A Replaced ured Normal
Shortly Oper'n
AME Component Shop No,1x 60 - 7 53
AME Component Shop No.2 190 9 38 143
AHE Component Shop No.J 143 - 4 8 131
AME Component Shop No.d a2 - 16 16
Assembly Shop No.l 30 - 3 27
Assembly Shop No.2 - 14 9 c- 5
Hamootie Porging Shop 27 - 5 22
Hand Tool Forzing Shop 28 - 5 23
‘Mamootie Finishing Shop 23 - 3 20
Hand Tool Finishing Shop 44 - 8 35
Press and Welding Shop. 43 5 33
Die Making and Repairing Shop 30 - 1 29
‘Saw Kill : 16 - - 16
Combine Heat Treatment Shop 100 15 2 83
Plating Shop No.1l 78 75 - 3
Wood Horking Shop .49 2 11 36
Total 967 119 112 135

Note: # Numbers for agricultural machinery production only,

al-2-83



epIy s831g yued) ajduyg e-01-8d 514
eply ssady Jues) o[3uls, 2-01-8d ve
. o umuuu Jepioy ‘INZTIZF-2IS YIIM . :
Byuag eqesq :3/0; Fuipioy fodg adf] w3y J2NdCY R A (1 £l
ixuaq eyesg ‘9/) AULPISY 10d5 -adh] waY 1aYD0Y V=08 I
uag exes) : O/ Auipiay wesg Tesieslu) S MI-3S g doyg Juipiay pue sTald
ojoKyIny uoaoaeou «cﬁw doyg Juirduoy arjoowey
o aaou uoh uou =wao wgﬂhun e1
1R0Q Japup o) Uaa( Buldig 21
. yjoog ua_dnou Japug. 11
: . uaAg Jlo Axg At
eysvapiay ucwsnﬁsvm juouseaiy-a1y b
g3ooq- Buyywo) doj ¥
3009 mnsdmou Japuj e
vaag Fuifag amm palelrju] z
 HJieg 3utuealn 1 Z°oN doyg Alquassy
ofo} J3u xapuiydy Joj.a/| Fuygog euiy
1qoqnysRyC] O/% BuilTirg % 3uiddel adAl yousg 1158 85
1add1y D/4 Suipuiln YedTIpuLlA) . (100G/524D) 91
NnH] ayje] jesIny peedg ydij 1-51 2
TH1ag Iuoetij ..onuwu\ywnyah mnma.smm 1i-vy 9 g oN doyg jueuodaoy Ny
Teme]] ayjeq :z.:; 11 681
B episof u\: VLTI 1yFIen poLank 881
Ijrag 1Yoy 370 BULLIIN 1e21j39) AUE 131
U ey eyje] paadg Y3ty 1 981
LI AL 5/ 3utddo) 21yemogny o1 AR
LR 1) syje] Ldog o1yamotny i1 £6
L ] ayje] £dod S1jemoiny ¥1 26
eanip dapuitg [ed1Ipul[L) 449 Ly g°oN doys juauoduol Iy
' TusmANby
Luedwoy) awey ouiydey “omoz. "oN auey douyg

gandnay mu.c« INERINBA 40 1511

(137-£-2-1¥ alqey

Al-2-84



1jeseney Jajiog or-s1 LL

s1ayig _— 8L
3 eJnuduf . juaudinby urield qi-1 1oy doyg Suyjerd
ofgoyepl] 9/4 suous] pug 20v13 L1} 4
eseRny 1Y a/d FuT11Y Ado) goorgy 1 doyg Fuiyioy pooy
{auveq [oJjuey 144
noq_amhua=v sm_amﬂumn domroysuesy 0g
eoeusni Suyserg Zeoy sL L
soeuang FuiMeaq oy 4 34
. aDzuIng Furjes) ] sy
aoewang Jurfig 43y Ty
1gsoRring yieg 310§ [ilIYN ‘jvewdinby juaujzel] jeajf d1jewojny
~ xog josjuey 62
_x0g 1o1u0) auy] 82
nEyauEY ¢Issiy joo] puey jo arg o} juawdinby judmlear] jeap
o wvrko_namka unop-dalg 3
Igwlojsuel], uMop-dajs £1
- JeNIojSUeL] uMop-dals 21
- y3eqg go 2oy xof [oIjuo) 11
mmzﬂnﬂuuamnd ® Buyjeay-axg puz)
_xog joxjue) 01
Aucﬂummsamum aty) xoq joljuo) : [
-Xo0Q.10J3U05 Jauy] 8
nsyauey uissIy “aljoomey jo eif JoJ juamdinby juawieel] qway doyg acmeusmuh je3l 8UIquoY
juandinhy
Auedeoq : . amey auiyosey {opoy “oN suey doyg

QIMENTY 34 OL INBWAINGE 40 ISTT @) r-8-2~1% 21981

Al-2-85



B0ZaRy ‘51w Ia71)L Jewogd

193 ﬂ ho._ uuuﬁ u:.mﬂnox. pug. un_a n.-._w.nﬂ.—m.
LONY Puw #GQKX Jof Fymy outdug !
125 1 oy 51 Suiploy pue Soif Fuizsorg doys Purpjoy pue ssald
-00ZEHA SOTTTL SaMog Joj esw)
188 1 Jeag £deq[iany JoJ F{f Jujuygoey
© 7 g0Zauy seytiL Jawed doj
198 1 a5y lean 1eyjud) Jo] Fyf Fujuyyoey
- 00ZEWN: 201111 Somoy 3o
j88 T 654 2e0) ujey o} Tip Bojurydey
"00ZEME J911TL JeNog
185 1 d0] sieay Io] Ty Fupuigoey
LOKY pue ggaNy ‘eviug
198 1 Jo) 2eoq 10] FIf Bwjuiyaey . ¥ oy deys juouadwo) FUY
- LONN PUe GSONR ‘sviiug
198 | 10) aoac} apls. 20 Fip Pujuyyoey g-oN doys juouodwoy Fuy
- LOKY Pue 9SQKY ouvifug
188 1 307 1esyy £14 Joj Bip Fuyuiyoey
LKA puv’ gaNY ev1dug Jof
188 1 POy Jugyeuu0] d0] Bir PuFUIROLH
|LONX PUe GS0NA ouiFeq doj
185 | exely Iopui(Ay 2o} Fif Suyuiyoey
: LANX poe ACANY eu1BUR o]
188 1 a2u)7 2apul{s]) Jo): 35y BujuIgoOy
_ |LONY pue gGGNY euyrug Jo
195 1 puay Japur[ky o} sR{r Rujujyoey g0l doys jwavodwo)d AHY
195 1 LaKY puz gogNy Fised avidug
Jo] sS1f Fuiproy pue £01Q Fulssaxy
105 1 LGN pue gGONX aviiug
407 1JeYs wey 1o} ﬂmﬂ meu—:_._om..n
195 1 LONY pur gSgNY uisuy 0]
1Jeys yuey Jo) 3tp Bequyydey 2o dogs jueuodo) guy
sotp ssedd pue sIp
£3.0 awey sujysey 1opoy oy ouey douys

GaNANGY 78 0% LN3U4INGA 40 ISIT

(E)P-£-2-14 d1eed

'Al—ZfBG



Al-2-87

101 1 juawnijsuj wolydadsu] _
30 3J8d ® pue so3ney jersadg wooy woylsadsuj
107 1 JuaknI}SU] uotydadsu]
jo jaed ® pue saineg jerdadg doys ANV 11V
Sjuauwni)su] Fvianseay
00Z9RY J2111] tamod
198 1 Jo] s2E09 0] Sajg Fuidiey
00ZeuE. IB11LL lexod JoJ
188 1 e3]eys pue o[xy Joj satq Fuydzoy
K LGNY pue QCaHY
188 1 ‘auldug JoJ s1ean Jo] salg Jurdrcy
LOKX pe gooNy ‘euydug
198 1 J0] poy 3urydaune) 20] sl Furdioy
Lany pue 25aNY euidvy
385 1 J10) jjeus wey rojsaig furdioy
LONX pue goaNy ‘eufduj - .
195 1 Jo3 jjeysyues) Joj selg Fuidioy doyg 2updioy
521G Ssaxgd mcm sy
£1.,0 auey BuIyORY iapoy “oN - amey doyg

a2K3NEY 59 01 INIUJINGE 40 LSIT

(P y-£-2-1y 219e]



Ly 1¢ 201 gy L} bAoA 6. 9§ 1€ ¥a St 4 iej0}
LT

4 67 44 L7 £ v. 1) 1 ) 0s gt 1} %81 ayjeq ‘yoey ewnyp
18 1 - 81 aaa 4 ¥ R4 1 g 001 g 3 ¥l 8419 j93In] 1EUE)
Ie s 9 0 0 9 02 1 8 - 8 ¥ g vy ay3e] 301any YHlog 1udeRLy
g8 T g 8g g 8 8¢ g g 1L o . M ve ay3eq] 3alIny [yieg 1YL L
xy (®) 0 )

eanyieg aJmpiey p,I4SU] aJnyieg asnjlel p,JISu] Aunflej aIsyfey P,(ISU[ eInliey aanied P,lISY]

jo ajeg oy "oy Jo ajey "oN "Of jo-ajey “oN ‘oN Jo eqey "oN © oo adAy jusadinhy

j 11 PaUY LENY FA L doyg

INGUdINBA HOTWW 40 ZHATIVA 40 3144

G-£-Z-1v 21q%)

AL-2-88



x M x x ] ] o H L] Atieed
x ] H x x x X P neld
x 3 X 7 ta12eg juousdash ()5 uajIen
byqsyoy jo ar|S| ~[)|2eds
EETTEFTINEY]
x x * L
asuentopaag luoyysedevy
x X . (A1 ELFS
tuanyen[py
x x ] ] H ] x X pue Lygmasey -
Tydeg .
X T x x poyjoadsivofyaapoay
EIFLT]
jundodusny
® 1 x 193] #yl
. I%Q srodl
x x L} SILRYDI UL NY
X x x X jONQ sdeantegy
pLU RS ELY]
] * £ x ) pydea] Jutaerg| swayedg y
e Rt P ELLF ]
x x x H HEQuYg A 85y
wOpyED
X ® * x =]} [ardg
. Ltajoogaay, | -
x x ¥ x x ® x SIueueyley
4{%aouysa ulynog
- x X x PUTLIRpomay| pew juen
L3010 wdo[oARd
yzel |
{191140d) =IN}30 nyey
. 1 1 v ¥)3RPOIJ mOY
x x x x (1) BT7qeRoIRY
(4n) ’
z % x 2 % x X X F)anposd Djiydag g
[Liy) Kaswpyouy ¥o1oRpoIg
x x X * 13 : | 4 * 1 X TRIAY IR LRy
x x x TR AT
H x X ] x x x x 1M groy paudyEey
% ® z In oy »q o} T}y
1apoy pus
. ajr | sjejdwog-
Mpiey Iy~ tI0gyp-| yeNsjoag. HAET BRINY &Y TEI|UYISL
bk ELLr ] 105 211 Taf) ™ Rugysey Joy Fif-
£108p03 ] a0} talg= Juy =tftang =fTEoeg | 40] sa)g- LT
padotosng ay; . eeald | =1qwocwy Casyig~l © Jagypg- 215043 | ~TqUOBEY
36} t3img juLes 30} self=| = Joy Py~ LECTT seogg-t 307 Fej-] Jop Vip~
204 Jo Yu|iR}o3;] X Yaydz0f |Fuguyyony. gfooy - t1ouy [ RuyNsoy {PujuiudEy . sEoI g~
~nweg 1evsl exen 31y 4io4-] Joy sefg~] ae; dppel suiyowy~] wujyoeyel. 10 sege]| " Jo0) Fpre|  Epoel eujgaey-
sonIyaTy . . s aroding | ntoding
jmazy [wayady jerquel . -aisutg =M Y A L]
Ja 35py 1e14) 1111 130y eatg Ly q)ieg taeudahy g Lea T
AL LTI ETES - arndg juendrnby
s s '} NN ToAT] 1O BINYS
- e . . dagg s o doHg - .
Bpa1g *1E BION W] doy§ euiyoey ALre|ifamy ey myy ‘SujIeanRu] MO[)RRDOS] | .
- : — - HP[IRRTJIASETY [YI1U4RRYL
HO1FINpOIY Juiye|x] jo aovevayu|ey TR T *podgd - Jo JmAnuRg Yy Bujyepomoy R R

CADHVNIINTVE ONY. INBUIADALHI

AIVTIO¥ 202 LNFUNDISSY SXHOK aasodoxd  9-£-3-1¥ @lqe]

Al-2-89



- aaosaasum unaaummus womhusm :Is juandinby jusnjeal) jeag 13y

S uam-nnawm Bururyoey U FJojedauan 319y éung sngd ‘ Jaferdg 14§

sjool pueq :l4 . a0y arjoouey tHW uwamuugh.umzom ‘ud IB111] om0 :1d eoidug 1eso1g 30
. S N B wwu:wuuahmunaounxowcuﬂuuom..nzomu + 31530}
(1/W) uvor}oag uorjejlodsues] ¥ J0jo0| -2 g
wigy yusndofosa] § Yaiessay AN [RdILY -2 62
[00Y9S Futules] 1evityda] -¢ 82
. *3dag Fujuue]d [eITULIA] Japun °*DBg [edfuyda)  £E-f LT
*3dag Fuiuueig JedIuysal Japun 5§ 801Aldg P SVIYVRIY. TI-E 92
_ doyg Fuitures ¥0-f G2
* %X X X x x  x x zooy votydsedsuy GI-f ¥Z
X x X X x X X wooy Jajiog EI-£° €2
% X % x X X X doyg juouoduon § SIVNpOIJ pRAMIEInuRy  [S-£ 22
b4 X X X X X X 4 . ouoam juauoduo) paanioefouey  GZ-g 12
X x % % x X X X juieg-J0] aroys  93-g Q¢
X A X X x X x ax01g jrsuery . 04-¢ 6l
x X % % x X % x ;azolg jetlejey  91-g 8%
% X X X X X b 4 wuoum utey g modwuc anwn Buruved jetiojey  G1-f. LT
x X X X X X X doyg juawjeasy jeey paulqmol  Zy-£ O1
X X X x X [-op doys Furierd pI-f S
X doyg Furysiulg erjoomey  (g-§ FI
XX % ® X % , [T meg  gp-£ 81
X x X X X _ no:m uc_v_mz pue sseag  1p-g 2l
X X X proy deus 3¢ juaucdwo) Fuy Lk Tt
b4 ¥ X H -groj doyg Sy juswodwed Y BI-E OT
XX CgToN doys Ajqwassy gyy 21~ 6
X doyg 8Burdiog eijoowey ig-f B
] b3 doyg Bupiaoj [oof puey Gz-g |
x X X X T°ON dous A1qmassy guy  £0-¢ 9
X % % ¥ x x doyg Butqsoy pooy  Fy-f §
X doyg Jurysiulyg 100 puef 92-¢ ¥
X X X X X X doyg 3uisyeday pue Buijey a1y gi-f £
X X X X X X g of doyg 23y juauodwod gRY  L1-§ 3
* “]Tey deyg 334 juavodwo) guy - gp-g I

"HSUHEET @A ep nd ds 1M W R4 14 3¢ “oN
. arnje{duawoy Ipig
*U0g S}ONpoIy

GTADENATLLOEAA 43 01 SAOHS 40 1§11 L-E-2-1v 91qel

AL-2-90



. ‘patinbar

SI sauiysew } Jo vOIjE[[E3SUT [PUOTIIPPE uE JUIIDLJIRS jou
£3toedes Jejol Ayl 20UIS  “SGY HNOHIS § pue 5§17 § @’}
‘sacryosew (17 Y3iM powlojaad Surag ade SI9Y)0 pue mi? J2HDOJ
‘ase? Furllesq ulem ‘ysnq Jutleaq uview ‘jodde; Jo Fujuiusey

*£1eS530aU ST auiydem Jo sjes § Jo uoOlj

-BleISUT ‘{UwalInbal 1ED1uYDa] jeuiFldo ayjy o] A¢IwIOTUOD
Juietyoew Juiwiojlad Jog “)oaueyjjoq @ Fufwro] pup JUaIILY
-J05 jou age seyje] Furjsixe 8cayj jo £317eded ayl “Fayje]
¢ y3tH paufy2em 3ufaq ale syuelq read 9dfy justafjip SUIN

(’e1qise3] osie
£1 1G8 INORLS 20 _—_am J2 SeS} ‘PleS-8A0qE 50 UOSEIL BNES

("ayqiseaj osie s} (59 INQHLS fo
1118 jo sasp) “Aepoy aull 2y} Jo Yd2u8[330Q & ST SIAU pue
s3joq 12120ds Jo FYrdrydes Sg poppe 3q o} 51 euiysem sinp

"paltakar ST leys wes o Ruiuiydew Ioj paj

~1eysur A]jeisads auigses Mol B Wajqotd oY) oAToS 0] “NIoM
ayy ul yolsSnjuod pasned SRY pup SeUlydeW OW) BYj Fugsn
auep A7jvealand s1 jjeys gg pue yJeys () ‘Jeed.aip} wed
‘1]eys Josue|eq '}Jeys med se yons n:wu_ fuew jo unﬂnﬁnom:

~auo &q auo aeuﬂsoas fuy

~1351Xa ayy h“nnmh pue mnanuau AATjEUISYIE TRDIJUSHL UR BIND
~01d 0} .51 DJNSEIN. PApUswwoDay alqIssod 08 S wdURUAIUICH
107 uarjesado oyy Jo #uUiddo}s ‘Jaadmoj  “pazauo] A1qede
-prsvos =omn sy sayje] wn_uu_ao o143 Jo Y10q -ay3 Jo ADEINODY

.u.anumaopu se uoreal augg
xumgumddon oy mﬂuganu_u 0} poapuswE02dl S| BUTED

~EE 3u1J9)uas pue Juide). Jogjoue Jo ugyjE|je}su] ‘ut} awes
aiy 3% powio]isd ede. SuI0M yjoq oyj SY ‘ouidua o jjeqs

NED pue d_nnnxcmhu yyoq. m=_=H30ms Jo} PIsn S} oulysed dyl

*ase u:.

-3eog viey mmmza se yons uae“q uo sajoy Jo 301 € Buifryap uj
SYJON BII[EUOIFEL 0} BUIYSEH BuT|[iI] 21PUids-y3|nyY € adnp
-0J3U]- 0] papuabwosal ST 3] *ajep.o) Yleuayjroeq oyy Juimio)
111D [e21920a @4} Aq 2ucp Suleq aJe SXION RUT{TIIP o4i (1Y

sj08 §

5798

s128 7

s1es g

sy88 7

105 |

sjes 2

105

2yte] volsdaly paadg yatrj

Q3R JA3InE ALY -wey

Y38 4933n] DA} -wny

syjeT j93In] odLy-wey

/@ Fujputlg |eDLIpUTLAD

o107 ul4 yees)

ay1eq SuiLda) 21jemolny

/% Buisojusy pue Juidwyg

/% 11140 afpuids-ty{ng

v

{

geoy doug jusv0dEO] Fuy

Z°ofi doug juauedwosy Uy

£3UdMIIIhDaY

Juaudnba

ouey ' doyg

S40HS Y IH €7ON I¥ SXOEHNATLION 40 1SN

{1¥8-2-2-1% =192}

AL-2-91



) , *popuoNEoDar S 032]d DNey wnluimnie. Joj
nmumna @».amnun fuiyew Joj SmyeJedde giiM. oeﬂnuut ‘405 auo. Jo
_ uoyYRy{eIsu]  *43)1juend oFar] w vl doyjonpesd Joj efqejins

‘jou sr. vuh=qvuua==- hﬁmmuuamu-eu .wnmdoa- nﬁmdwmxn ayy

) ..oﬁnngamuou
,,.u_ aqau vm“aumao-uam < vmum=uuu nﬂ o=_gumg [suoijtppe
Tlue ‘projotayy ..:xov\«=ga s1. co*aosuoun g11jue ayy way)
UMOp SAEAIg ucsan.aua SIY-J1 ,.au_Oannu aleds yInona §31M
peddinbe. jou T} pae Peol Y31y uj_posn, $ujaq .z}, 0] yIncdgy

e1-¥ m:m w v .m v I=F 1] «:waaﬂauu usﬂewwuua u=~aw_xm eyl

' s ) .nko
sy vt a»qﬂm«nnﬂ on o1 ww qqmun_auv oza uo a-m ‘B0 SUOSEAL

osayl Jog rIoYs S Quigoem 2UI3se[q IUIISIXD JO Bdue
-uoi1e £319vded pue £3IRPIRIID. YR §itu avop Butaq sy YJom

5141 20) uoiljeIiodsuely ‘Joaanop | elqellese 1 Afisedes

.wwunn e e1oyu ‘dags AIpunod uj pamyojind @Ie ‘098 §JEYSiUEdD
uw yons syded vuu_u -a312] vo syJom _mao-mu c_auw £]3upting

.snﬂann: vqan waﬂ Jo. au_Uunmu

pue Juggpuey [eriojes 1uorye)IodsuRy). WY SMRqosd BIe 23043
_eduis £1C55I00U S doys STy; Ui ouTydew Fujpukaq 38f eup
.m of aozm ococonaou Ay ¥ pajeool vsugumn Burpueq oy

Yy im avep duraq SI- nuog: ~owun .=m maNnnm Jo auoz Burpueg

— .ugvnmsnoomh n_ uo=mgunn But
-ploK } JO UOI}RTIEISUI MAY uuo_o_uuam jou g1 £310eded sy

3hq saulyoen Juipfam § WM A[jUaI2nd AUOR: ST -HIOM JUIpIoM
syl .nuhmn palto] una Jjo n:m uou @ohmuasu n_ ;uo: ucﬁvﬁaz

.u=~gume
43T 3y Y318 oul] juapuadapur ve ysi]qeise. 01 popuswmonedl

S1 17 “SyIoM 2y} UL wOTSnJCoD FUISARD ST SIY) pue. foupj Fuy

-u1yoeK pesy Japuj[A> Jurisiko og S} ewiyoew KsYInd IHDINOK
Jo oFeq104s £31oedes dn.oYuw. 0} PISR 'SY OYFE] 3RJINL. 1[-¥Y

$35 1

185 ¢

185 1

jos 1

s108 ¢

195

sanyriecd
uijuLeg ojoud oyelgd owey

juaedinby
jvawjeal] jesy gyeq 3105

jusudinby Suryseyg joys

o/M Juipuag adig

2% Juiplay 24y

juendinby Rutuyyoey Lapind

(1

{

@

44

v

o Troy doys Sepgerd

doys
JupM)eOl] JeR) pouiguoen

doys Burpiay pue ssaxy

{p, 1902}
groy doyg jusvodwo] FUY

s1uvowax]nbay

£10

jududinby

owey doyg

SAONS AWY IH £°0N 1¥ SHIINATLLOR 40 1SI1T

(2)8-5-2-1% @1qe]



JUBWAINDOLg [BUOTIPPY ¥ F1eday :dy £31[1084 vorjRTIodSuURL] Il

afelolg pue Juawofuaily 43 PUR HY 0y ] afelo)§ pue judmeduelay S100] PuUR SIuSWNI}SU] Fulanseel Il

a¥ex03S pup juawaluerry s31Q pue sBIf gy Zuijpuej sey( pue s3IIf :Qf . Uy uolloNpotd UT Fuijpuey yerrajey :4

’ : Jojeleusy :8g dunrgd :ngd
Iafe1ds idg S$100] pUey :lH - 20ff at1jo0uey HY “Xaysa2yl Jamogd :Hd aayi1] damod 14 autfuy jaseig :3d :sojoN
x X (L/H) uoryoeg uorjejJodsuga] ¥ J030Q -¢ pg
wicy 3uamdc|[aa9 § Y2IR3SOY SIRI[NOTIBY -£ 52
X x . : [00ydg Fuiutes) [edIUYda] -g 82
*jdeg Buiuueld [eDIUYDIA] Japun 93§ [EDTUYDA] 8- L7
X % *3dag Supuueyd [el1uyss] JIpUn 08§ adlazag § ora0ai1d  [I-§ 97

Ed

doyg Funruted  pQ-§ &%

X x x X x X ox % X wooy uoiyoadsuf  gl-g g
x XX x X X X wooy 4eyieg £1-£ £%
x % % x x X x % X % doyg juysucdwo) § S}onpold painydeiausy 18-f 32
x  x % x x x X x * X 21015 juevodwoy painjomynuRy  BZ-8 I
x X % X X x x % % X, juied 203 ololg  §3-8 (2
x % X X X x X x X arojg jisuery  (S-g gl
x x x x % X X X % X 8103g [etasjey  91-§ 81
X X x X X X X X X X X 91035 utey g 821330 ‘jdeg Futuuelg peraajey GI-§ AT
X X X X x X x X deyg juawieas] jeaf paulquony  Zy-§ 91
x x x X x X "1°oN doyg Burjerd. yI-§ ST
x % . doyg Juiysiery srioowey Pg-g - vl
x X x X x X T1IR #es - g%-8 &1
x x X X x x X x dogg Fuipiey pue ssaxg (- 21
X ox x X X xx pron doyg By juevodwod FWY  Ly-§ 1I
x X x x X X X g oN dogg 23y jwauwodwo) v  §1-& 01
X X X X % : goON doyg Aiquwassy Ay ZI-E 6
X X x X x doyg Buidtog ayjoowey [E-§ §
% X x X H doyg Buidlog oo} puely GI-§ L
X x X X x % X X . © [roy doys Arquassy Yy g0-E &
X ‘x X X X x X x X goyg Julqxoy pooy  pp-£ §
% % X x o o _doyg Suiystury ool pueg 97-§ ¥
% X X X x X % ¥ x x . ‘doyg Bulatedoy pue Jurjey orq 8l-§ §
x X x x x XX ® x - . C.groy . doug 3IR qusuodwod gy LI-E 2
X X X x % . . Yoy doyg 234 juavoedwod Ry  GH-g 1
dY 9% 43 o8 IM SY. gf 4 ’
oy md dg I HR Ad- 14 3g
doys 312 - . - - : : et}
o3 doys. 2303% doys ’ S : o L . B o . ainjejouswoy - “¥plg

— naoanrum
juaadInby Busjpuey pue SJurJiajy - .
-suel} s|elseley. Jo FulwagjFuoalg

INGWGINDE ONTIONVH STYINELYH 304 SINIWRAINDAY 40 ISIT  6-G-Z-I% atqel

21-2-93



Table A1-2-3-10(1)  PART REJECT RATES, - KNDSB ENGINE - =

10,034

. . . Production - Rej
Name of Parts : T )
' Good . TRej. X
Cyllnder Frame 5,000 o00 -
Nut for Cylinder Head Bolt 20,000 - 246 1
Blind Cover for Lube 0il Pipe 5,000~ 1 0.2
Plug for Drain Pipe 5,000 263 5
Cylinder Liner 5,000 166 -3
Gear Case.Cover b, 060 - 500 10
Rear Cover 5,000 249 5
Bil Supply Ring 5,000 421 8
_Main Bearing Bush 5,000 “500 10
Cylinder Head 5,000 843 17
. Intake & Exhaust Valve -108,000 © 310 -8
Rocker. Arm Box Cover 5,000 500 16
"Silencer Flange 5,000 166 3
Air Cleaner Flange 5,000 342 T
Plus Wheel 5,000 - 500 10
Connection Rod Assembly 5,000 23 i
Can Gear 5,000 152 3
Cam Shaft Bush (H/S) 5,000 T 258 5
Intake & Exhaust Tappet 10,000 683 7
Intake Rocker Arm 5,000 500 10
Exhaust Rocker Arm 5,800 500 190
Starting Gear Shaft 5,000 240 5
Cam Shaft Bush (P/8) 5,000 254 5
Pin for Starting Gear Shaft 5,800 - 28 1
Bush (A) for Starting Gear Shaft (R/S) - 5,000 500. 10
"Supporter for Covernor Weight 5,600 46 1
Covernor Weight Pin 10,000 374 4
Covernor Spindle _ 5,000 103 2
Fork Lever Assembly 5, 000 132 3
Rocker Arm Shaft 5,000 207 10
Piston Pin 5,000 267 5
Connecting Rod Bolt 16,0900 1000 10
Joint Bolt 970 18

REETI



Table A1-2-3-10(2)  PART REJECT RATES, - KNDGB ENGINE -

SN Production Rej.
Name of Parts
: Good Rej. 4
011 Pressure Indication Valve & Spindle 5,000 306 6
Water Hopper 5,000 9 1
V. Pulley (E/5) 5,000 - 500 10
Adjusting Rod 5,199 178 3
Hex, Beolt 25,000 1221 5
Hex. Nut 20,000 298 1
Hex. Bolt 1,000 08 3
Hex. Nut- 20,000 1399 T
Plug 5,000 125 3
Hex. Nut . 50,0600 1519 3
Setting Nut for Silencer 5,000 - 334 7
Eye Bolt ' 5,042 40 1
Setting Pin 5,000 3 1.6
0il Seal Cover 5,000 134 3
Piping Bolt 5,000 500 10
Lock Nut 10,000 214 3
5,000 103 2

Covernor Spindle

Al-2-95.
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