{7} Problems of operating rates and line balancing
Nothing of note.

1-5-3 Analysis of Products Quality
Neothing of note.

1-5-4 Products Design
In contrast to the indications in the originally designed specifi-
cations the actual machine processing for the main parts involve a
smaller number of processes, and processing is intensive and has been
corrected. For example, the original specifications envisaging mass
production included repeated drilling operations have been corrected
to allow 4 number of operations to take place at one location. This
allows for passing over the second drilling operation and going on the

the next process after first drilling.

It is necessary to reconsider standards and operational methods in the
light of present conditions to make these more streamlined.

1<5-5 Production Develcopment and Design System

Nothing of special note.
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. Table AI-1-5-6  LOCAL AND INPORTED CP AND RH
: - ELECTRIC PRODUCTS -

(Unit: pcs)

Hotor 7.5kHW Fan 130Y0
Component Parts 55 71
Local.néterial, Horked Locélly 10 2
Locally Worked 12 38
Imported CP 33 31
Imported R 53 69
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Table Al-1-5-0  MACHINES BOUIPHENT & REQUIRED LIST

TO COVER THE PRODUCTION

Aty

Remarks

No Nomenclature

High Speed Lathe 1 no

Radial Drilling Machie - 1 no- :
Balancing Nackine 1 no for Armature
Turret Lathe (4A-Horizomtal) 1 no

Turret Lathe (3A-Horizonmtal) 1 no

Winding Insulation Tester 1 no

‘Vertical Lathe ' 1 no

Rheostat (4KVA, 13.20-1320, 17.4A-1.7V8) 1 neo
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' Figure AI-1-5-4(1)  FLOW CHART ~(MOTOR) 3mm D. EM-FB 4P 7.5kw_400V_50§?M:

Shatt bar

.:S.tﬂtb_r

Rotor Magnet wire. Frame
Cutting down Punching punching - Coil winding casting -
Turning and Stack height Stack .height pectiol
milling selection - - selection Inspection
! _ 1o | !
Provisiol : . L Wire
Inspection: ws;o.nal Clamping : S
, Clamping L Brushing
| R N [ B
y ' : L DiPpind in
Grindin AL Di i ‘ H D -
@ indi _877 tDne cas_hng I_nspgctmn Lacaure and.
f ] F Baking
" o . Inspect'n of |
Inspection Inspection snfpec‘_-“.: .3'.08"7 Turning, :
' . ator w [} o o
- — 1 e Milling and -
Inspecting by o Baking
_ Inspection ]
Pressure . . T
[ _ [ Inspection -
Fine Turning Dipping .jn ‘-
of oiter ' varnish ‘and
Diameter Heating
| —
. Inserting b
tnspection: tne oY
S Pressure-
"I )

Burnning of
Rotor surface
by Gas flame

A'ss?mbli ng

{ I
Rotor dynamic {inspection ot
Balancing Performance
1 _ 1 '
Completing of Coating and
Rotor Baking
] 1
. Finishing ot
Inspection ishing ot
Process
{ [
inspection of
Performance -
]
Packing and
Shipping

v
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Figure AT-1-5-4(2) iFLow CHART (GENERAL) 3mm D. EM-FB 4P 7,5kW 400V SOHZ

OUTER FAN COVER

SHIFTING ROD

End Shield AandB  OUTER FAN A and B SLIDING BASE  Aand B
Casting - - G“astin'g - Casting Casiink ‘_‘ Casting 1
[ L T 1 ' [
Inspectidn Inspection Inspection lnspection Inspection
[ B [ 1 ]
. . ..} | Dipping in o L DiPPing in Dipping in
Wire Bryshing Lacquer - and. wire -Brushing Lacquer and Lacquer and
[~ _Baking . N Baking Baking
DibRing  in 1. [oipping  in [ S
Lacquer and Turning - Srottin-| | Lacquer .and Milting  and Drilling'  and
Bakind £ and Drilling Baking Drilling. Tapping
[ 1 | F——— I
TU + ) ) - . L
ring . and Inspection Tur'_,mng and Assembiing Inspection
Drining : - Drilning :
i L. 1 [ e
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Figure AI-1-5-6(1) STEEL WIRE FAN GUARD IN PROCESS

FEB/12 AME SHOP FAN GUARD

FPEB/12 AME SHOP FAN GUARD
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Figure AI-1-5-6(2) STEEL WIRE FAN GUARD IN PROCESS

FEB/12 AME SHOP FAN GUARD

FEB/12 AME SHOP FAN GUARD
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SITUATION OF THE WORKS IN PROCESS (20 POINT)

Figure AI-1-5-7
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Figrue AI-1-5-8(1) COMPONENT PARTS IN PROGRESS
{Ref. to Table AI-1-5-8 and Fig. AI-1-5-9)

12 MOTOR COVER

20 MOTOR. SWITCH BOX, FREAME
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Figure AI-1-5-8(2) COMPONENT PARTS IN PROGRESS
(Ref. to Table AI-1-5~8 and Fig. AI-1-5-9)

13 MOTOR SHAFT

31 MOTOR. ROTOR ASSEMBLY
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Figqure AI-1-5-8(3) COMPONENT PARTS IN PROGRESS
(Ref. to Table AI-1-5-8 and Fig. AI-1-5-9)

7 FAN GUARD

18 FAN STAND
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Figure AI-1-5-10(1) DETERIORATION OF EQUIPMENT

11l HIGH SPEED LATHE

22 DIESEL ENGINE LOAD TEST
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Figure AI-1-5-10(2) DETERIORATION OF EQUIPMENT

19 RADIAL DRILLING
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Figure AI~1-5-10(3) DETERIORATION OF EQUIPMENT

7 SURFACE GRINDER
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1-6 Electric Accessories

Electrie Accessories (E/A) are produced in the the Bakelife Molding
Shop and the Electric Accessories Manufacturing Plant.

At present, there are 32 types of électriC_ECCéssories being produced
including holders,'plﬁgs, sbckéts,.éircuit breakers, etec., _However, in
the future, HIC intehds'to:reorgﬁﬁiée production and continue only 14
types of item which are of the British model. But, if a demand exists
for electric accessories other than these 14 production will be
continued as long‘as-the'metal patterns are usable.

The present evaluation concentrated on these 14 electric accessories.

1-6-1 Production Processes .

(1) WVorking equipment'ahd layout

1)

2)

Bakelite molding shdp‘(hefeinafter referred to as the molding line)

This éhop is responsible for-productidn of the castings for electric
accessories and for casting production of items ordered from other
shops. The shop consists of a metal pattern store area, raw materials
store, castings factory,'finished products‘factory. and an office (on
the second floor). As space Between7macﬁihery in the castings factory
is cramped oﬁeratibﬁal éfficiency, for éxéﬁplé such as materials and
finished product conveyance is poor. Heat from the molding machines
is trapped in the shop and the working environment is extremely poor
(refer to Fig.AI-1-5-1).

Electric accessories manufacturing plant (hereinafter referred to as
the assembly line) ' o

The three conveyer belts installed in the assembly line are not in
operation and are used as work benches. Further, the experimental
facilities room for the circuit b:eakers are equipped with air
conditioning and and individual devices are well taken care of and in
good storage condition. Sufficiént'space as an assembling plant is
available. But, lighting is dark cohsidering that manual operations
are numerous, (Fig,AI-1-6-2)
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3}

(2}

1)

2}

(3)

Molding dies

- The dies are stacked and ranged carefully in wooden racks in the metal

pattern storerocom.
Organization and personnel {refer to Fig.AI-1-6-3)

Organization

The organization of the Bakelite Molding Shop and Electric Accessories

Manufacturing plant is composed of 2 plant managers, 1 shop manager,
in control of an office, sub-store and 4 production lines.

Personnel

The total number of personnel is 98 and personnel organization 1s as
follows:

plant manager 2 shop manager 1
foremen 3 skilled lebor &7
semiskilled labeor 30 unslkilled labor 15

Besides the above there is one repair man permanently available for
repairs of the melding machine.

Because of poor working environment work attendance is 80-85%, which
is a low level compared to other shops. Many workers give notice

after 1-2 years.

Supply performance for raw materials and parts

. 0f the holders, plugs, sockets, circuit breakers, etc. making up the

14 items concerned in the present evaluation the situation for supply
of parts for 13 items are shown in Table AI-1-6-1. The remaining item
is the Switch W3001 which is imported as a completed product.

The delivery period for parts requested from Production No.l shop in

. particular is uncertain. Further, a large number of parts received

exceed the drawing plan allowance for product precision.

" Al=1-129



(4)

Equipment capacity and production performance

:ihe,anppal.productiQn'ﬁgrfo;mances.for the -period after April, 1981

and the long term output schedule for the period hereafter are = .
indicated in Fig.AI-1-6-4.

Prcductibn'pépécity at the time df;inétdllaﬁioh was-l;SO0,0bO iteﬂs

‘per year according to planning designs then. In contrast'to tﬁis HiC

reports present capacity as 1,250,000 per year. However, production

- performance of HIC is approximately 900,000 pér year.

1.6-2 Analysis of Production Processing

(1)

(2)

Outline analysis of processing

The production_procéss analysis for the assembly line is shown in
Figs ,AT-1-6-5(1) to AI-1-6-5(5).

Process flow

" The outline for the flow chart of the Bakelite molding shop.is as

follows:

sub-store

Metal molds

[
I
store > b
molding factory~—%e’£inished goods
raw materials | - factory.
store > I

!

No problem has been found with the flow of production.-
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(3) Problems and improvement of production methods and process chains

1)

2)

(4)

1)

Molding line

'Productiqn_is carried out without' the implementation of the plan for

renewal of the metal patterns. As a result, much labor is required
for the repair after production processing.

Assembly line

Molds manufactured in this shop, imported products, and parts

-manufactured in Production No.l shop are all handled on the assembly
line. The precision of parts manufactured in Production Neo.l is very

poor. - Despite this, parts which can be assembled are used to avoid

production stoppages. The above is true of the molding shop as well
as of Production No.l. '

-Problems and improvement of- operation methods and division of labor

Molding line

One operator -is placed in charge of each molding machine. However, as

- the_mgtal pattetns-have-oﬁly-one face after pouring in the material to

2)

the melding machine the operator waits while baking proceeds. If an
extra face could be added to the metal molds then the operators could
be preparing one face while the other was baking. This would ensure

an increase in the equipment operating rate and productive output.
In order to ensure improvement of operating capacity, lengthen the
1ife of metal mold and product quality it is necessary to train
skilled operators.

Agssembly line

The conveyer line is not used effectively. Thought must be given to

the present layout for operating methods which do not require use of
the conveyer line.
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- (8)

(6)

1)

2)

3)

(7)

1

Problems and Improvement of Equipment Layout and Material Handling

No'problemé with lajout or handling of equipment. However, lack of

- space between;chhinery'and equipment requires attention.
‘Problems and improvement of equipment facilities

Molding line

As the,bakélite“molding_madhine—was made before-;gséiit has,béen in

: operétiqn fdf'more'than'20~years;'_The-operating.mkchihéryihhé'been
.carefully used but is nevertheless badly worn and'has”numétdﬁs problem
points. As a result-of frequent breaskdowns the machiﬁé’s'operating

rate is poor and it poses a problem for output increase.

Since the machinery is outdated even if sent to Japan for overhauling .
‘there is no assurance that parts would be available. Therefore the

introduction of new machinery is advisable (Refer to Table AT-1-6-2).

Assembly line

- The belt of the conveyer line is badly worn-and requires replateﬁent.

Dies

Dies are ranged on wooden shelves énd each face is oiled before
storing. However, most metal pattern have passed their renewal period
and products manufactured with these molds have a low commodity value
because of flash or surface scratches. Several of the dies with
multiple item producing faces do not manufacture their full load
successfully. Deterioration of the dies results in poor productivity
and a low capacity (cf. Table AI-1-6-3).

Problems and improvement of operating rates and line balancing
Operating rates
a) Molding line

As aforementioned, because of deterioration of dies and equipment

operating rates are extremely low, The replacement of machinery

Al-1-132



and metal molds, and operator training are urgent tasks for the
improvement of operating rates. '

b) Assembly line

If parts pradﬁced 8ccording‘to drawing specifications could be

- recelved  improvement of b?erating rates could easily be effected.
c¢) Line balance
Né problems at present.
(8) Problems and impro%ement of maferial and parts reception

Shop planning is not possible because the machined parts received from
Production No.l Shop are always received behind schedule.

{9). Problems and improvement of finished product dispatch

No problems with dispatch exist as the products produced in the

bakelite molding shop are placed in the store immediately.
1-6-3 Analysis -of Products Quaiity
{1) Occurrence of rejects
1) Reject rate for molding line’

The reject rate is high because of the deterioration of the metal
molds and molding machine. Products with surface scratching which
would be judged defective in Japan are passed by HI. If inspection
were done according to regulations the number of rejects would be even
higher (cf. Tables AI-1-6-4 (1) to AI-1-6-4 (6)}).

2) Reject rate for the assembly line

Rejects are found among the machined products of the conveyer line and
the operating efficiency is poor. Further, the reject rate for some
machined parts exceeds 10%. Direction of production shop No.l must be
made to ensure that machined parts are made there according to
specifications (cf. Table AI-1-6-5).
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3}

(23

(3)

On inspection at the local site it was found-;hat even itemg passed as
shown on Table AI-1-6-6 had surface scratches and burrs, ete. and it
was immediately obvious for evident reasons that the cpmmodiiy value
of the finished products is low. It is necessar&_to have superviéibn
to improve the_technblogical expertise of operators for the purposes

of production, and to ensure technical experiise_fbr maintenance of

the equipment and metal molds so that products to. standard are
possible. ' '

Relation with preceding and following operations

The low quality level of the machined parts has an adverse effect on
the productivity and safety of the shop. It is therefore urgent to
ensure a prompt improvement of product guality of the machined parts.

Problems and improvement of quality control criteria and inspection
methods.

There is no problem with the.actual quality standards employed.
However, at present the production of products meeting these is not
easy. It is at present not easy to maintain quality and production
because the working equipmént is superannuated and some dies,are
running beyond the standard life of service.

Therefore, the improvement of equipment quality and dies which are
being produced in molding line and in Production No.l Shop is
advisable.

1-6-4 Maintenance of Equipment

(1)

(2)

Maintenance system

Breakdowns are frequent because of detericration of machinery. One
maintenance person is permanently available and when repairs become
numerous another repair man is dispatched from the electric service.

Repairs performance

An equipment repairs registrar exists and indicates the date and.
nature of the repairs which are carried out but does not have records
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for the spare parts used by each machine.

(3) Problems and Improvement of maintenance
Maintenance is almost ‘entirely concerned with dealing with problems
once they arise, but if a policy of maintaining by preventive

inspections could be established control of spare parts, etc. would as
a matter of course change.
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.' Table AI-1-6-1 IHPORTED AND LOCALLY PRODUCED CUHPONENT PARTS
R _ o ELECTR[C ACCESSORIES - -

(_l!nit': '5:_p'c's)'

Product | Holl'dedr at . R I-’.rc_‘:dﬁced bY

Number = Molding Line Imported  Other Shops =~ Tetal
' ~of HIC '
9000 3 2 4 9
8022 3 2 4 9
9041 2 1 2 5.
8859 2 4 4 110
9042 9 3 2 K
b32 - 2 4 4 10
8059-8 2 3 3 '8
W3011 4 6 5 15
BS2021 § 20 1 30
BS2022 b 20 4 30
BS2023 6 20 4 30
533 2 4 4 14
W1803 - 2 4 3 9
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. Table AI-1~6-4(1) .NO.2 PRODUCTION INSPECTION DEPT.
- o . _DAILY PRODUCTION REPORT

_ g Nomenclature : Oper. | Sub.| Acc.| Lin.| Rej.
'6..1.88 [ Electric, Tron Handle () | Chanf| 150/ 150
| Electric Iron Plastic Heel " | Chamf | 670 645 25
Rice Cooker Hlandle . | Chamf| 156 156
7. 1.88 | Keyless Pendent llolder Body (A) Chanf | 720 720
Keyless Pendeént Holder Body(C) Chanf | 1,550 | 1,360 130 60
| Keyless Pendent Holder Cap(A) | Chamf| 650.]. 600 30 20
- | Keyless Pendent lolder Cap(C) | Chanf] 1,160] 1,020 90 50
. |Keyless Pendent Holder Vasher(d) | Chenf | 2,680} 2,680) .
Three. way Cluster with Adaptor Body | Chanf | . 726| 543| 160 23
Three way Cluster with Adaptor Body | Chanf 540 - 519 7 14
| Square Toggle Switch body - | Chaof ] 850  740) 56 54
Square Toggle Switch Cap ' Chanf | 1,515| 1,460 | 30 25
Square Togele Switch Handle ' Chanf | 1,825 1,800 | 25
Lanp Socket Body. - = ' Chanf | ~ 500 | 478 24
| Lamp Socket F-€ . . | Chanf| 540| 520 20
Electric Iron Handle®) - | Chamf | 133[ 133
. | Electric Iron Handle(®) Chanf | 150 150
_ -.Eleﬁtrid”IrbhﬂPlaStic'Heel o Chanf" 650 680
" I'Spin-Socket 532 L Final | 2,000 | 2,000
| Sauare Toggle Switch . Final| 1,025] 1,825| 100
8. 1.88 | Keyless Pendent Holder Cap T Chenf | 2,510 2,410 100
| Three way Cluster with Adaptor Body | Chamf 270 { 248 22
[ Round Nodel Cut Out Cap_ | Chasf | 190|185 5
| Square Toggle Switch body - “Chasf | 650 | 630 20
Square Toggle Switch Cap | Chamf | 1,090 | 1,040 20 30
| Square Toggle Switch Handle Chanf | 1,250 | 1,230 20
- | Lamp. Socket Front Cover L 227 | Chamf| 380] 355 25
Lamp Socket L.P.H.’ o “Chanf | 930 900 30
NA.51 Handle A - | .Chaaf | 150 150
HA.51 Handle B Chanf [ 1100 104 6
| Three Pin Socket 532 Final | 1,500 | 1,500
. Square Toggle Switch ' Final | 1,825| 1,825
Notes: . Oper. Operation ‘Sub. Submitted Acc.  Accepted
' Lin. Re-touched in Line Rej. Rejected
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Table AI-1-6-4(2) “'NO.2 PRODUCTION INSPECTION DEPT.
' : DAILY PRODUCTION REPORT

Yomenclature

S o Oper. | Sab. | Acei | Lin. | Rel.
13. 1.88 | Keyless Pendent lolder Body Chamf | 1,560 | 1,560

‘| Keyless Pendent Holder Cap Chanf | 2,270 2,213 ... 57

| Keyless Pendent llolder Vasher “Chanf | 2,200 :2,520_0. T '

" { Round Model Cut.Out Body Chauf [ 870 859| . 11

| Round Model Cut Out Cap _ Chanf.| -~ 85| .85
Three Pin Socket Cap 532 Chaf | 1,080 | 1,070 | 20

| Square Toggle Switch Body Chanf | 1,320 1,200| . 30
Square Toggle Switch Cap Chanf | 11,750 } 1,600 127 23
Square Toggle Switch Hendle Chanf {2,000 [ 2,000 _
Circiit Breaker Cover BS 2021 Chanf |~ 435 ] 413 22
Lamp Socket Body L 227 Chanf | 710 | 685 25

| Bakelite Switch - Chanf | - 188 ] = 188.
HA. 51-llandle A Chanf | - 1507
HA. 51 Handle B Chamf { 120 - .
Pendent Switech _ Finali 600| 800
Three Way Cluster with Adaptor Final | ~ 500 | = 500
Tride Tap with Adaptor Final [ 500 | 500

14. 1.88 | Keyléss Pendent Holder Body(A) Chamf { = 560 | 542

Keyless Pendent Holder Body (C) Chanf | 1,650'] 1,600] = 25 25
Keyless Pendent llolder Cap () Chanf | 640 840
Keyless Pendent Holder Cap(C) Chamf | . 700 | 580 100 20
Keyless Pendent Holder Washer(h) Chanf | 1,165} 1,165
Three Pin Socket (Cap) . Chanf | 397 | 337
Square Toggle Switch Body Chanf | 2,000 | 1,900] . 75 30
Square Toggle Switch Cap Chamf | 1,650 1,530] 100 20
Lamp Socket Body Chanf | 1,180 1,150 30
Lanp Socket F-C Chanf | 1,530 1,500 30
L.T.M.76 Chanf | '530| 530 '
Electric Tron Handle (B) Chanf | 120 119 1
B S 2021 Handle 154 Chamf |  T17| 717
Electric Iron Handel (A) Chenf 98 98
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Table AI-1-6-4{3) NO.2 PRODUCTICN INSPECTION DEPT.
DAILY PRODUCTION REPORT

- Nomenclature.

. , ~Qper. | Sub. Ace. Lin. ReJ.
15. 1.88 | Keyless Pendent Helder Body Chamf | 1,240 1,210 30
' Keyless Pendent Holder Cap Chanf 710 710 |
Square Toggle Switch Body Chanf 950 920 30
Square Toggle Switch Cap Chanf | 825] 800 25
Circuit Breaker BS 2021 Cover Chanf 270 256 14
Lamp Socket Body L 227 Chamf | 720 700 20
| Lamp Socket Front Cover L 227 Chanf 830 | 800 30
Lamp Socket L.P.A. L 227 Chanf 630 605 25
Bakelite Switch Chanf 360 360
HA. 51 llandle B Chanf 120 120
Square Toggle Switch Handle Chanf | 2,800 | 2,800
Circuit Breaker BS 2021 Final 150 150
Square Toggle Switch Final | 2,040 2,040
18. 1.88 | Keyless Pendent llolder Body Chanf | 1,725 | 1,605 80 A0
Keyless Pendent Holder Cap Chamf | 1,350 | 1,150 | 200
- | Keyless Pendent lolder Washer Chanf | 1,500 ] 1,500
Square Toggle Switch Body Chanf | 1,920} 1,845 36 39
Square Toggle Switch Cap. Chanf | 2,430 | 2,330 72 28
- | Square Toggle Switch llandle Chanf | 1,840 | 1,840 '
" 1lLamp Socket Body Chanl | 620 600 20
Lamp Socket F.C. Chanf 410 395 15
Lamp Socket L.P.A. Chanf 800 770 30
HA. 51 Wandle B Chan{ 100 100
L.T.H.76 ' Chamf 549 549
- { Circuit Breaker Movable Frame Chanf 21 21
1 Circuit Breaker Movable Frame Final 100 [ - 100
Square Toggle Switch Final] 1,830} 1,880
19. 1.88 | Keyless Pendent Holder Body Chanf-| 1,511 1,411 75 25
= . TKeyless Pendent llolder Cap Chaof | 1,145 1,145
| Keyless Pendent Holder Washer Chanf | 1,465 | 1,405
Round Model Cut Out Body Chanf 301] 245 56
Round Hodel Cut Out Cap Chanf | 360 358 2
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Table Al-1-6-4{4) NO.2 PRODUCTION INSPECTION DEPT.
DAILY PRODUCTION REPORT

_ Nomenclature Oper. | Sub. | Ace. | Lin.| Rei.
19. 1.88 | Square Toggle Switch Body Chanf [ 1,500 | 1,375 100 25
| Square Toggle Switch Cap | Chaof] 845 6001 35 10
Square Toggle Switch Handle ~ Chanf: | "1,550 | 1,550 -
Lamp'Sockel7Fﬁdn£rCover Chanf 385 | . 385
Lanp Socket L.P.A. . Chanf 720 { . 690
Circuit Breaker Cover Chanf | 270 237 33
Circuit Breaker . BS 2021 Final | 100:1 - 100 _
Square Toggle Switch Final | 2,140 { 2,040 | - 100
20. 1.83 | Keyless Pendent Holder Body Chanf [ 1,360 1,240 86 34
Keyless Pendent Holder Cap Chauf | 050 | 435] 193 22
| Round Hodel Cut Out Body Chanf | 255 | - 242 2 11
‘Three Way Claster vith Adaptor u.p Chanf {  71{ 71
Three Pin Socket Cap 532 Chanf | ~ 195| 195
Square Toggle Switch Body Chanf | 2,220 2,190 30
Square Toggle Switch Cap Chamf | 900 | - 700 165 35
Square Toggle Switch Handle Chanf | 1,750} 1,750
Lamp Socket Body L 227 .Chanf | 870 837
Circuit Breaker BS 2021 Hovable Frame | Chamf 99 93 6.
| SR. 18E Stand Chanf 55 55
L.T.M. 76 Chanf | ~ 104 194
NA. 51 Handle B Chanf 129 129
Square Toggle Switch Final | 2,140 2,040} 100
Keyless Pendent llolder Final | 1,000} 1,000
21. 1,88 | Keyless Pendent Holder Body(A} 270 270
Keyless Pendent Holder Body(C) 640 600 15 25
Keyless Pendent Holder Cap (A) 800 | 550 250
Keyless Pendent Holder Washer(C) 750 750 '
Round Model Cut Out Body 278 270 8
| Round Model Cut Out Cap 935 914 18
Square Toggle Switch Body 2;000 | 1,850 100 50
Square Toggle Switeh Cap 1,320 1,235 55 30
Square Toggle Switch Handle | 1.750| 1,730 20
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Table. Al-1-6-4(5) NO.2 PRODUCTION INSPECTION DEPT.
DAILY PRODUCTION REPORT

Nomenclature Oper.

Lin.

Sub. Ace. ReJ.
21..1.88 | Lamp Socket Body - Chanf 490 472 18
BS 2021 Cover Chamf 120 112 8
L.T.M, _ o Chanf 254 254
HA. 51 llandle (B) Chanf 120 120
HAZDA  Knob Chanf 100 100
Keyless Pendent liolder Final | 2,000 ; 2,000
Squre Toggle Swicth Final | 2,240 2,120 120
22. 1.83 | Kevless Pendent Holder Body Chamf 700 700
' Keyless Pendent Holder Cap Chamf 910 690 195 25
Bottom Holder Base : | Chanf 135 125 10
3Way Cluster with 2Pin Combined Plag Body » 175 163 12
3Way Cluster with 2Pin Combined Plag Pjlate# 1,200 [ 1,180 10
Keyless Pendent Holder Washer - Chanf 720 720
Squre Toggle Swicth Body Chanf | 1,370 ] 1,350 20
Squre Toggle Swicth Cap Chanf | 1,700 [ 1,600 66 34
| Lamp Socket -Body Chanf 420 410 10
Lamp Socket Front Cover Chanf 500 470 30
Lamp Socket L.P.A. Chanf 920 800 20
L.T.H. 76 Cap : Chanf 500 500
NA 51-Dial Knob ' Chanf 146 146
Keyless Pendent Holder Final | 2,000 2,000
Squre Toegle Swicth Final | 2,020 | 1,920 100
25. 1.88 | Keyless Pendent Holder Body Chanf | 2,260 2,100 135 25 1
Keyless Pendent Holder Cap Chamf 580 380 175 25
Botten Holder Base Chanf 140 125 15
3Way Cluster with 2Pin Combined Plag Bbdy » 410 373 22 15
Squre Toggle Swicth Body Chanf | 2,050 | 2,000 50
Squre Toggle Swicth Cap Chanf | 1,770 | 1,720 26 24
Lamp Socket L.P.A. : Chanf 790 770 20
KA 51 Bandle Dial knob ' Chanf 150 150
feyless Pendent llolder : Final { 2,000 | 2,000
Squre Toggle Swicth Final | 2,030 | 1,830 200
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Table AI-1-6-4(6) NO.2 PRODUCTION INSPECTION DEPT.
' DAILY PRODUCTION REPORT

“Nomenelature .

~ Oper.

- Sub. '

: , ub. 1 -Acel, | Lin, Rej.
26. 1.88 | Keyless Pendent Holder Body Chanf | 1,242 { 1,200 42
- Keyless Pendent Holder Washer - Chan{| 1,546 1,500 46
Bottom Holder Base = - | Chanf | = 521 ' BI5| -
| 3¥ay Cluster. with 2Pin Conbined Plag Body # |- 414 - 414 |
Saure Toggle Swicth Cap ~Chanf | 1,627 ] 1,000 27
| Lamp Socket Body L 227 - Chamf | - 811[ 600 1
Lamp Socket Front Cover Chamf | 9141 0004 14
| Lamp Socket Lanp Pin Holder Chamf | 719|710 9
L.TN. 76 Cap Chanf | 175| 175
Keyless Pendent llolder Final | 2,000 | 2,000
Square Toggle Swicth Final'| 2,020 | 1,920 100
27. 1.8% | Keyless Pendent lolder Body Chanf | 1,707 | 1,667
" | Keyless Pendent Holder Cap Chanf | 708 | 765 .
Bottom llolder Base S Chanf | 208| 205 |
3Way Cluster with 2Pin Combined Plag Bpdy ~ | 202 -~ 285
| Saure Toggle Swicth Body Chanf| 1,442 1,419
Squre Toggle Swicth Cap Chanf |- 1,616 | 1,600
Lamp Socket Body Chamf.] 579} 570 9
Lamp Socket Front Cover Chamf | 373|360 13
Lanp Socket L.P.A. Chanf | ~ 813 797 18
Circuit Breaker Movable Frame Chaﬁf 1 - 99 91 8
L.T-M. 76 Cap Chanf 400 | | 400
HA. 51 Dial Knob Chamf | 206 | 208
Squre Toggle Swicth llandle Chanf | 85| 865
Keyless Pendent liolder “Chanf | 2,000 | 1,978 22 _
Squre Toggle Swicth Final | 1,000 960 40
Round Model Cut Out Final

1,000

1,000
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Table AI-1-6-6  HOLD PARTS - PASS AND REBJECT -

Se. i .. 1986-87 " Rate of -
No.  Hodel Nomenclature : S —— Reject
; . Pass: ¢ Reject 0 ()
1 W-3011  Body - 166,104 -+ -8,764 5.3
Cap . 158,368 - - 71,932 . 5.0
Handle 157,844 -~ 2,965 1.9~
2 ¥-1803-  Body . 48,337 1,858 3.8
Cap 49,562 . 2,660 5.4
s000 Body :292,270 - - 030,008 - - . 10.3-
: Cap. | 177,004 . 019,716 1.1
. Washer .'282,603 - . 5,605 2.0
4 8022 Base S 97,629 ¢ - -Ti846 - 0 T.5.
5 9041 Body 73,887 2703 - 3.9
6 9042 Body 51,154 . 3,692 . - T.2
' Cover - 48,703 AT707 0 90T
7 9059 Body - 66,0853 - 8,154 12,3
Lid 86,857 - 7,532 . 8.1
8 9059 B Body 14,808 C 1,041 . 1.0
. Lid 14,03 = . 1,207 - 8.6
9 532 Body 36,088 2,179 - 6.0
Cover 36,539 4,417 -~ 12.1
10 533 Body 17,252 923 5.4
Cover 17,904 © 1,565 . 8.7
11 BS-2021 Body 5,859 917 15.4
Cover . 4,708 . 999 - 21.2
Movable Frame 8,881 58 0.7
Handle (15AR). 429 | 0.2
Handle (204) 1,724 - 2 |
Handle (308) 2,291 2 0.1
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Figure AI-1-6-1 MACHINERY AND- EQUIPMENT LAYOUT OF BAKELITE MOLDING SHOP |

D.c.
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0.F \ -
:
AIRJECTION HOULDING MACHTHE H2004  * (5,900x1,200) D.F :DEFLASHER- (2,000%  800)
A1:TENPERTURE CONTROLLER FOR N200A ( 900x 600) T:TAPPING MACHINE - ( 750x 420)
B:INJECTION HOULDTHG MACHINE V 15 (3,340x  970) D:DRILLING MACHINE  ( 600x 380)
B1:TEHPERTURE CONTROLLER FOR ¥ 15 ( 630x 630} D.C:DUST COLLECTOR*  (1,500x  600)
C:CRUSHER ( 600x 600)- C.H:CHAMFERING HACHTNE ( 500x 500) (Sfics)
D:CHAIN BLOCK ( 780x 600) D.Y:0RYER (1,200x  200)
HT:HATHSVITCH & TRANSFORMER (2,200x  600) T.Q:THERMOSTATIC OVEX - ( 700x 700)
S:SHOY CASE _ (1.500x1,000) V.T:YORKING TABLE (2,000x1,000)
P1 to P10 P'L.P'4,K1,42,H4,H7,B1,B2,25 to 30: L.T:INSPECTION TABLE (1,500« 800)
COMPRESSION HOULDING MACHINE 37T0M  (1,970x1.600) (1,200x  400)

29,30: COMPRESSIOK MOULDING WACHINE 50TON{(2.430x1,600)

Vi to V3:

AUTOHATIC COHPRESSION HOULDING PRESS PLASTOMAT V6O (3,200x1,320)

E.G:ELECIRIC GRAINDER
E.P:ELECTRIC POLISHER

(_300::
- 800x

300}

200)

H.S:HATH SYITCH

0.F:0FFICE

D.S:DIE,MACHIHERY & EQUIPYENT STORE
R.S:RAY MATERIAL STORE '

N:MATNTENANCE SECTION

MACHINERY & EQUIPHENT LAYOUT
FOR
BAKELITE HOULDIKG PLANT

o, e

Al-1-161 !




Figure AI-1-6-2  MACHINERY AND EQUIDPMENT LAY.OUT OF ELECTRIC ACCESSORIES MANUFACTURING PLANT

|

MACHINERY AND EQUIPHENT LAYOUT
FOR
ELECTRIC ACCESSORIES HANUFACTURING PLANT

3 R D 1 ' '
4 6 7_ 7 8 3 l—l‘l
1
B -
1 |16 | 21 24 l
A 17 =K 22
E 8 l;]m 23
ROOH A, OFFICE
B. TRIP QUT TESTIHG ROOM
ERTIR : 3 T TS C. OVERSHOOT & UVERLOAD TESTIHG ROOM

SR.No. NOMENC E EMARKS SR.Ho. NCATURE‘ D. RAH MATERIAL STORE

1 HALH SYITCH BOARD (650x350) 13 k.L ROAD(1000x600) E. MAIN STORE

I [ :

2 SPOT WELDER (1000x750) 14 COHVEYOR (3600x560) F. MOULD PARTS SUB STORE

3 SHOW CASES(1350x940{5Nos. 1) 15 CONVEYOR (3500x580)

4 HAKE & BREAK TESTER {1200x800) 16 CONVEYOR (3600x560)

5 TEMPERATURE TESTER(1200x800) 17 DRILLING MACHINE (600x330)

B RESISTANCE BOX(1200x350) 18 DRILLING MACHINE(800x380)

7.7 | TRIP OUT TESTER & REACTOR (8003970 [430x%430]) 19 DRILLING MACHINE {600x380)

8.8 I TRIP OUT TESTER & REACTOR (800x9707430x4303) 20 TAPPING MACHINE (750x420)

g9 DIELECTRIC STRENGTH TESTER(450x%35Q) 21 DRILLING MACHINE(650x400)

10 MECHANICAL LOAD TESTER (400x350) 22 DRILLING MACHINE(850x400)

11 OVERSHOOTING TESTING EQUIPMENT{1450x970) 23 DRILLING MACHINE (6502400}

12 QVERLOAD TESTING EQUIPHENT (700x300) 24 YORKING TABLE (2000x1000)
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Chapter 2
AGRICULTURAL MACHINERY
~ MANUFACTURING FACILITY






Chapter 2  AGRICULTURAL MACHINERY MANUFACTURING FACILITY

Z-1 Outline of Production Processes

(1)

General outline

Because the iron industry in Burma has remained undeveloped it relles
almost completely on imports for raw materials, and auxiliary
materials., Further as it almost totally lacks components industries
it ean not produce bolts, nuts, machine screws, packing, etc.
Conditions for the production of manufactured goods are very

unfavorable. In particular, agricultural machinery which must meet

. diverse conditions of'regionél'fields,'crops, customs and which

involves small scale production of a larpe variety of types of

machine, would seem to be unprofitable., Processing of a varied kind
from that of small parts to large parts is involved. Further, when
one considers how the number of machine types has gradually increased,
one inevitably feels that the flow of processing is not organized even
when the parts processing takes place in one factory from start to
finish. ' '

There are 30 shops and divisions related to agricultural machinery.
Of these the AME No.l produces an agricultural machinery use
generator, and in AME No.l this is linked up with the engine and the
finished product manufactured. There is also a foundry which also
serves as a vehicle factory, a forging shop for light vehicle use, a
heat treat-ment shop, etc. The following is a list of the shops
concerned in the present evaluation, including the heat treatment

shop.
1. Shops producing mainly agricultural machinery

- AME No.2, AME No.3, AME No.4, Pregs and welding, Assembly No.l, and
Assembly No.2.

2. Shops producing agricultural tools

Mamootie Forging Shop, Finishing Shop, and Timber Shop.

ai-z-lf;



3. Shops produéihg:mostly.hand tools
Hand tools forging shop, and_Fiﬁishing Shop
4. Other shops related to agricultural machinery and equipment.

A list of the shops investigated in the report is shown in Table
AIL-2-1-1.

(2) Workingiéqgipment and its layout

The follow1ng partlcularltles of the working equipment and 1ayout of
the indiv1dua1 shops (AME No.2, AME No.3, AME No.4, Press & Welding,
Assembly Shops No.l and 2) which make up the Specialist Factory for
Agricultural Mach;nery can be noted..

l,_Eéch of the shops AME'N0.2, 3 and 4, mbstly for machining pro-
ceéses. have very similar working equipment.

2, Shops AME No.2 and 3 are comprised of specialist machining lines
for important main parts (¢ylinder frame, cylinder head, crank-

shaft, cam shaft, con rod, pump casing, etc.}).
~3. A gear processipg line is located in AME No.4.

4, AME No.2 has its own press and ﬁelding shop apart from the main
. Press and Welding Shop.

5. The main assembling unit for Engine, Tiller, Pump, and Thresher is
Assembly No.l.

6. Assembly Shop No.2 built as the painting shop for metal'plates and
press components is used only for -assembly of crop sprayers and
painting of pump accessories for Saudi Arabia.

7. The Press and Welding Shop seems cramped.. It is expected this

could present a problem in the future for some types of machinery

production.

al-2-2



As the shop for electrical machinery, AME No.l handles machining
worké, maﬁufactufe of electric parts, and air-cooled diesel engine.
Further, German and Japanese machinery are mixed together, In
partiéular.Irewconsideration'of the layout relating to the
pdordinatioh of the electric parts and machined parts of the assembly
line is necesséry.

Producﬁion“p;ocasses from forging to finishing for mamootie and hand
tools are doné_in separate shops, where completed products are
manufactured. As production of each line is on & large scale a
deciéive quantity preduction line approach seems advisable. In
pa:ticular consideration needs to be given to the Mamootie lines
including the tiller tractor blade line.

Evﬁluation was based on the list of working equipment for these shops
provided by the No.3 HI. The total quantity of equipment was 956, and
excepting the four shops related to mamootie and hand tool lines 861
pieces of equipmént eithefIWere involved directly or indirectly in

production of finished products of agricultural machinery lines. 4As a
result of the preéént evéluation_the following headings for improve-
ment in conmnection with the working equipment can be given:

1. A thorough line systematization for the main parts of engines and
pumps which are comparatively produced on a large quantity basis

2. Expansion of the Press Shop.

3. Full provision for a repair shop. Improvement of the technologies

for production and repair,

4. Introduction of new R/D facilities to the R/D (Research and
Development Division) of AME No.2

5. Division and re-arrangement of product assembly in the Assembly
Shops (more efficient use of Assembly Shop No.2).

6. Intensification of use of compressed air and steam on the Assembly

Lines for cleaning.

al-2-3



(s)

Organization and personnel

The. first polnt noted: in- the evaluation was “the 1arge number of
personnel present in the: shops. This wasg particularly true of the
AMEs - No:2, ‘3 and 4 mainly responsible for ‘machining and the Preés and
Welding Shop. A comparison of the machining and’ assembling divisxons
reveals that personnel is 1argér fof'the assembling &ivision in

- general, and hand operations tend to be quicker whereas a certain

slowness of hand operations in the machining-division'is inevitable.
Nevertheless, cases of workers just watching on after feeding in were
frequent on the machining sections. . It'isfespéciall?'nécesé&fy to
introduce multi-process thinking in areas which have already been
line-systematized. '

As regards agricultural machinery related production the part
machining shops AME No.2, 3, and 4 Press, - welding and Plating Asgembly

: ghops ‘No.1 and 2 are included in Production Dept. No.l of the four

production departments OF no.z'hl. This section has the largest’
personnel number (661 employees, 22.6% of total) of No.3 HI. If the

‘related sections of the forging and foundry sections of Production

Depts, No.z'and No.4 are added to this the figure is 1,731 being more
than half of the production section of No.3 HI (69%).

- The planning dept. follows the p:cdudtioﬁ Department with 478 °

employees. However, when compared to other individual sections in the
organization this does not seem particularly large. Even within the
current personnel numbers it seems possible to increase the efficiency
of individual production sections, reduce personnel, and increase
investment in the Planning Dept. By these measures the large aﬁount
of waste in management can be done away with and improvement of-
product quality should be obtained. It is espeéially-impdrtant to
strengthen the Design (11), Inspection (86), snd Agricultural
machinery R/D (18), sections in this department. This would make
possible a greater direction of energies towards the improvement of
current machines, the changeover to domestic production, development
of new machines, lower costs measures, and increase of quality.

Above all, more attention should be given to the quality of personnel.
The trasining center of HIC is to Engineering High School standards and
training of a large number of engineers to this level at least is
advisable. There is no Section of the Planning Dept. which is in

Al-2-4



charge of Product Engineering. Though each Production Dept., has a
technical planning section this aspect needs to be enlarged to allow

for more intensive repailr,. improvement, and renovation of equipment.

_COmmittee meetings on improvement of product quality and changeover to
domestic production, or regular consultations should take place to
direct energies to the issues of improvement of finished products,
 changeover to domestic production, and lowering of costs. Regular
consultatioﬁs on the quality of blank materials used in the Forging
Shop and Foundry require prompt implementation.

Personnel and equipment in the Planning Dept. are insufficient coh-
sidering the total number of personnel and facilities of No.3 HI.
Leaving aside the personnel aspect office equipment must be

strengthened and improved.:

.Given the current level of workload of Production Dept. No.l as
reg#rds.production of agricultural machinery, a substantial reduction
of work force:is possible, .and a considerable increaée of production
with the. current work force is believed possible. However, for this
it is neceséary to repair and replace superannﬁated working equipment,
and assure training of a skilled work force. Organization of
personnel in Production Dept. No.l is shown in table AI-2-1-2 however
excepting the foreman it can be seen that the number of skilled and
semiskilled workers is almost the same as that of unskilled workers.
Trainee education must be improved much more but most important is the

training of the general work force and managerial class.

Further, s?ecialization and line systematization must be undertaken so
that unskilled labor can pexform operations equally to skilled workers
using metallurgical tools and accessories and by strenpgthening of

Product Engineering.

Organizationally it is necessary to create an improvements group of 3-
4 members in charge of operation improvements in each shop which would
supervise a system for in shop production of the shop’s own racks,
work benches, and transport vehicles as needed for improvements or
regular operations. Improvements should proceed through full time
-cohsultation with ‘the operatoré. These consultations could hopefully
be used as the basis to develop quality control circles.

Al-2-5
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Raw materials and components and their supply performance’

Exceﬁt for foundry pérts almost- éli the raw materials for agricﬁltural

machinery production are imported from Japan though a- very small part
of the steel for- mamootie is domestically produced. Although the

. degree. of parts processing inside No 3 HI is very" high for example

70 in the . case of power tillers, the- domestic produotion ratio.

_including that. for raw materials, cannot be increased: in chief because
_of the amount of imported steel. No.3 HI has a very strongly

motivated plan for proceeding further-with.the_change to domestic
production of agricultural machinery. It should continue'hereafter in

cooperation with all the individual shops of HIG and proceed using

their ‘productive capacity.

Parts processing in No.3 BI involves an extremely large number 6f

~ processing involving 233 items for the engihe and 581 items for the

power tiller. However, one aspect of efforts for realizing domestic
production is that since the'production quantitiés'ore small and the
pnocesses using general purpose machinery numerous there are a large
number of small parts for which production costs are considerably

. higher than is the case for specialist manufacturers in the

industrialized. countries.

Bquipment capacity and production performance :

The production of main products, except for exceptions such as the
SVO102KB pump or pickax which are produced in comparatively small
guantities, falls below the figures for annual production at the time

of original installation.

There were frequent cases in which the production schedule was set

‘well below the equipment capacity.

It is unclear whether this is due to a judgment that the ‘actual
productive capacity of equipment has droppad from the time of planning
or whether it is due to a reduction in the HIC budget, or because of
fall in demand. '

Production schedule performance is shown in Tables AI-2-1-3 and AI-2-

1-4. As the actual production performance for the pump is approx.
4,000 compared to the scheduled 6,000 it seems that a modification has

Al-2-6



been made in the schedule. The production performance of the farm
tractor is extremely low even though the schedule was drawn up on the
basls of production capacity. The production schedule and performance
results for the thresher shows considerable growth. Production for
hand tools is below capacity largely due to demand factors, but for
agricﬁltural-madhinery while demand is strong it is capacity which is
the problem. The ratio of production capacity compared only to
production performance for principal products is 56-64% for éngines,
57-67% for pumps, around 5% for crop sprayer, about 60X for
generators, 157 for hand tools, 70 for agricultural tools, being the
average prodﬁction 6utput for a period of three years (c¢cf. Table AI-2-
1-4),

The main reasons why the production schedule is not fulfilled are as
follows:

1. Reduction of equipment capacity due to deterioration.
2. Shortage of raw materials, auxiliary materials and components.

3. Impeffect planning becesuse of the complexity of preduction process

~ planning.
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(1)

(2)

Analysis of Production Processiog: Agricultural Machinery
Introduction

Production of agricultural machinery at HIG takes place in No.3HI,

except” ‘for the’ supply ‘of parts imported from Japan, ‘and some parts

received from certain qections of No.l, 2, and 4 HIs. Cast and forged

'parts are supplied from No 3 HI Production Dept. No. 2 (forged.
.products) and P;oduction Dept No.& (forged products) Hent Treatment
takes place in Production Dept, No.2 (Combined Heat Treatment Shop)

Other. prooessing and assembly takes place in Production Dept ‘No. 1,
which is- the main manufacturing section for agricultural machinery.
Electric generators ‘are produced in ‘Production Department No.3 (AME
No.1 Shop), hand tools and agricultural tools are manufactured in
Production Dept. No.2 (Heat Tfeatm&nt, Forging,_Finishipg, and -
Mamootie Forging and Finishing). As there is no sub-contractor or its
equivalent everything must be internally produced by'ﬁIC, '

The details of the'layout and main operationsfof each shop are shown
in Fig.AI-2-2-1. '

Analysis-of:production.orocessing

Fig.Al-2-2-2 shows the movement inside No.3HI of the.moih ﬁarts_making
up the finished products. Cast and forged parts are supplied inside
the same No.3 HI by transportation between shops,

Heat treatment parts are handled between proceéssing ‘stages in the Heat
treatment shop and are machined in the machining shops. Since the
layout of the shops in No.3 HI involves considerable distances for
conveyance routes of raw materials and products conveyance operotions
are important problems. Transportation facilities are insufficiently
equipped in No.3 HI.

As each of the shops'AME No.2, 3 ahd'é is equippedjwith essential-
working machinery for processing the various ﬁ;oddcts most of these
can be finished in the respective shops. PFinished products are stored
in the Storehouse and are sent together with imported products to
assembly Noll, where they are assembled and coated, and sent to the
finished products warehouse before dispatch. ZExcept for agricultural

machinery (mostly electric generators) processing and assembly takes

al-2-12



(3)

place in AME No.i. Assembly of crop sprayers takes place in Assembly
No.2.

Flow chart and diagram of processing chains

Figs. AI-2-2-2 to AI-2-2-7 are flow charts for main products and the
diagram of proceésing routes, Almost all products are finished in the
respective shops. There”are acute problems with the roller conveyers
in those areas which have been line systematized in pérticular. In
order to complete all processes for cast parts in the foundry the
completed shaped blanks only are transported to the machine shop where
the next processes are carried out. However, forged parts after
forging in'the'Forgery go through a complicated series of to and fro
opgrations between the heat treatment shop and machine shop. Since
conveyance of parts between the shops is involved in the movements
(flow) of these parts and completed blanks. It is important that
contact be maintained between the shops undertaking the dispatching

and receiving operations.

Inside the shop, products tend to pile up around certain equipment and
facilities cresting production bottlenecks which are likely to cause
problems for continuation of processing schedules. For example in the
forging of the crankshatt shot blasting has to take place after the
heat treatment but as the shot blast in the heat treatment shop does
not have sufficient capacity products have to be carried to the shot
blast in the foundry and machine processed after treatment there. HNot
only is the transportation route long, but as products must be pro-
cessed between 3 production departments this is not very smooth and

bottlenecks result.

We can compare the crankshaft and cam shaft of the diesel engine (XKD
5B) as representative of the many problems of the flow chart. As the
lines for the crankshaft and camshaft are similar the same equipment
is used for processing which is in common, and specialist machinery is
used for those processes which differ. As a result one would expect
the crankshaft and camshaft to have similar flowcharts. However, due
to deterioration and breakdown of equipment the crankshaft is pro-

~ cessed on the line but the camshaft is taken off the line and are

moved about in the AME No.2 shop. The same is true of the idle gear
shaft and the pump shaft. A prompt repair of working equipment is
advisable. The movement of components inside the shops is done by the

‘Al-2-13



. Progress 'personne-l of that shop (MIE),: and the finished component is
“carried by the store worker. Transportation of parts handled in other
shops such as heat treatment dompohentS'is done by the AME_Progress.
peréonnel. o R | |
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Explanatory Notes for

Figure AI-2-2-1 Locat:on of Shops/L:nes and Ass;gned

Bldg.

No.

3-03

Processes

Building :

Agrlcultural Machlnery Assembly Shop No. 1
- Painting and assembly of engine

-~ Painting and assembly of tiller

— Painting and assemnbly of pump - .

— Painting and assembly cf thresher

Painting Shop

5 Component” Manufacturlng Shop ‘No. 1

— Machining and assy of generater and fan
— Machining and assy ‘of diesel englne parts {West
.Germany) :
{Various  parts of generator and fan being nfr'd-
in the same shop)

Blectric & Services
- Maintenance of plant equlpment-

Agrlcultural Mach:nery Assembly Shop No.2
- Painting of worked sheet metal

— Painting of pump accessories

- Assembly of pesticide equipment

Boiler house

Pilating Shop No.1

— Plating of dlesel englne and power tillex
components

- Platlng of hand tools

Component Heasurement,Room
Material Store
- Steel plate

— Steel bars, steel rods, etc.
-~ Auxiliary materials

A1-2-16



317 Component Manufacturing Shop No.2

3-25

3-42

= Mostly machining of components of engine, pump,
‘tiller and pesticide equipment

Dual-purpose machining line for crankshaft and

cam shaft

Single-purpose nachining line for pump caszng
Press (100ton and under) and welding
Centralized grinding line of cutting tocls

Repair line of

equipment

Research and development {in a corner)

Component ManﬁfaCturing Shop No.3
Mostly machanng of’ components of

pump
Slngle—purpose

Single-purpose

Single-purpose
Single-—-purpose
Slngle—purpose

machining line
machining line
machining line
machining line
machining line

for
for
for
for
for

engine and

connecting rod
fly wheel
crank case
cylinder liner
cylinder head

'Forgxng dles repair and mfrg.

line

Mazn Store

‘Imported components (those have not been con—
verted to domestic production)

Hand-Tobl Forging Shop

—

Forging of spanners, pliers, hammers, ad-
justable wrench,etec.

Forging of small-sized components for power
tzller

Flnzshlng Shop for Hand Tocls
- Machining of hand tools

Finishing of hand tools

Paint Store

Manufacture Component Store

Mamootie Heat Treatment and Finishing Shop

—

Hardening, Tempering, Buffing and Painting

Design and Drawing

Press and Welding Shop -

Press and welding of components of tiller,
engine, thresher and pesticide equipment
(Large-sized materials such as frame, steering
wheel, mud wheel, tank, etc. requlrlng a forging

press of 150ton or larger are worked in No.1 HI)

Conbined Heat Treatment Shop

Heat Treatment of components of diesel engine,
power tiller and pump

‘Heat Treatment of forging dies
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3-43 saw Mill . .. : oo
- = Sawing up! lumbers for components of pump,-
thresher, engine, pesticxde equlpment hand
tools, mamootle, etc,

3—-44 Wood Worknng Shop: '
- Work;ng wooden components for pump, thresher,
~engine, pest101de equnpment hang tools,
mamootie, etc. ' _ :

3-47 Gomponent Manufactur;ng Shop ¥o.4 . o
~ — Majorly mach1n1ng of components for power
-tiller, pump and diesel englne
- Machining of gears’
- Machining of shafts
- Mach1n1ng of caSJngs

'3;50 Tran51t Store (Imported component parts)
' - Partial storage of engine and tiller. components
— Standardized parts (Vhbelt bear:ng, etec.)

3-51 Manufactured Products and Components store
— Storing of all the completed goods

Training School -
~— Two years incl. of. women
The first year : mainly class room lectures
The second vear: mainly training in plant site

No.3 HI Automobile Repair Shop
Test Farn {(with area of 21 acres)

Sample Machines Store . _ - .
~ Tiller, thresher, combine-harvester, reaper, binder,
etc.

PSS Main Shops for Englne, Power Tiller, Thresher, Pump
and generator : : .
V7 Stqres and Other Buildings

PR Main Shops for Mamootie and Hand Tools

No.; Building'No;f

‘Al-2-~18
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