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I. Industrislization of Turkey

furkey has entered the era of planned develorment within & deusoc-
ratic order. This attempt to aschieve development 2ims through
plans and programs is not the first experience of ite kind in
Turkey. The plans prepared in the early years of the Fepublic

have yielded sigrnificsnt results.

loday there is & grest urge for development in the Turkish commu-
nity. The sad results of an unplanned economy have led to the

‘adOption of planning &8 an essential way to development. The fact
 that the iéea of planniﬁg and the Stete Planning Organization are

embodied in the Turkish Constitution is a clear expression of this

The realization of a 7 per cent rate of growth expressed in the
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Five Year Plan depends to a large degree on the development that
can take place in the manufacturing industry. For reasons out-
lined in the Plan, it was estimated that the average yearly rate

of growth in the agricultural sector would not exceed 4.2 per }

cent.

of growth will be 12.9 -per cent.(l)

In order to achieve this 12.9Y per cent yearly average rate of
growth Turkish State Planning Department has set some principles.

Some of these principles stated in the Five Year Plan are:

In the industry, on the other hand, the yearly average rate

1 f)

£)

h)

“Imports of goods, for which internal production is

It is thought that the measures to be taken to protecH
industry, and the rates of protection that will be
applied in the framewori of the policy of imports willl
be determined in conformity with development targets,
and that administrative and legal provisions which
favor imported products at the expense of internal
production will be eliminated.

satisfactory with regard to both guantity and quality,
will be controlled in conformity with protection goesls|
or will be totalily prohibited.

Importation of competitive goods will be allowed aften
& sultable period of delay in order to prevent the

prices of home-produced commodities from greatly ex-
ceeding world prices and to accustom domestic industry

(1)

Montage Industry Regulations, ‘furkish Union of Chembers,
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to international competition®. (2)

As it is seen from the pfinciples above,the aim of the Plan in
industrisligation is to encourege domestic production. But
according to the experté in the Planning Organization and in the
dinistry of Industry 1t is very difficult to develop Turkish
industry quickly. The industrial development program must have
several phases and pass through several stages. One of the
several branches of this program covers the Kegulation of the

montage Industry in Turkey.

II, Assenbly: Industry in Turkey:

vome industrial products or goods which are very desirable for
furkish community cen rot be directly produced in Turkey today.
But since lurkey has very cheap labor, it would be beneficial to
assemble the parts of vehicles or goods imported from foreign
countries and then to try to produce some of the parts which can
be produced within lurkey. &o a large assembly industry has been
‘developed in this country. This industry covers the montage of
sotor vehicles, refrigerators, radios, vacuunm cleaners, washing

machines, elevators, tape~recorders, typewriters, shaving mechired

yr. 1964, gection I, page 3

(2) ‘fTurkish five Tear Plan- Kanufacturing Industry, p. 183
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telephone centrals etc. But the target is to produce 100 per cend
of the parts of these goods within Turkey, and in order to achieve]
this tarset gradually, each year the percentage of Turkish made

parts are decided to be increased by the government. H

The percentages of Turkish made parts in products assembled are

shoﬁn in the table below.(S)

Products 1964 4) 1965
{ractors 20% 40%
Prucks and dinibuses | 20% 40%
Buses | 30% . 55%
Radios | 35% 50%
Shaving Machines 15% 504
Zlevators - " 409 55%
Tape-recorders 20% 35%
Telephone centrals 209 50%

Firms producing those items have to rive a letter of guarantee
| to the government. This letter of guarantee covers sn amount
which is about 10 per cent of the foreign exchange that will be

glven to them. This money will be transferred to Turkish Central

(3) liontage Kegulations, Union of Chembers, yrs. 1¢64-65, p.1-
(4) Figures for tractors, trucks and buses exclude: tires in

1964
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Items

amount will be left to the Treasury.

Bank by related commercial banks. ' If a firm can not meet the

percentage requirement set by the government and~shown above, this

(5)

If these percentages exceed the figures shown below, firms will

be exempt from the letter of guarantee;(5)

Trucks b
Buses "
Kadios

Vacuun cleaners
Tape-recorders
Elevators

Shaving machines

Tractors (excluding tires)

60%

e machinery industry.

(5)

target. For example: in page 290,(6)

It is very clearly seen from this information thst the main tar-
get 1s the domestic production of these goods and mschines.
 the Five Year Plan there are some measures to be taken to develop

Among these measures we can éasily extract

kesm? Gazete, June 1, 1964, no: 11716

(6) TFive Year Plan, lachinery Industry, p. 290.

In

the ones that will help Turkish industry in the way to reasch this
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b)
c)

3

- In the light of these méasures, experts of the State Planning.
Urganization and the Union of Chambers come torether with the rep-
resentatives of montage companies to organize the steps to bhe |
taken in domestic production. In those meetings the most serious

problems arise in the discussion 0f the montage of vehicles in

- to quality and price will be protected for a suitable

Domestic production which is satisfactory with regard

period of time until . it is able to compete with

foreign goods. The necessary measures will be taken
to enable domestic production to reasch competitive |
status in a short time.

Cooperation should be established between the WMinistry
of Industry,; the Technical Universities and Schools,
the Chembers of Engineering, the Stendards Institute
and the Union of the Chambers of Commerce, Industry
and Trade Exchenges with a view to providing guidance
to the industry and assistence in matters of price
and quality and to obtaining the necessary informatioM

Components of factories and facilities which can be
menufactured internally will not be imported. In
order to ensure thet these parts are manufactured in-
ternally, the following measures should be taken.

1. lHanufacturers' association should keep informed
of proposed investments and contrescts and cir-
culate this information among their members.

2. Manufscturers should bring the items they are
producing or ame sbhout to produce to the notice
it

of the circles concerned.
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furkey.

‘IIT. Assembly of Vehicles:

In Turkish montage industry, assembly of vehicles playQé very im-
portant role.(7) Turkish Five Year Plan also has given impor-

tance to this branch and considered it in & seperate éhapter in
the text of the Plan. In this chapter trucks, buses and sutomo-

(8)

biles have beern discussed item by item.

a) Trucks: According to the Flan present truck capacity is
very high in relstion to cargoes to be carried by road
end ruinous competition exists in this field; The liber-
alization of imports in this field gives rise to the ex-
penditure of much foreign exchange. For this reason,
necessary itruck capscity and numbers were calculated so
that the 1965 truck utiliéation rate would be 1.2 times
that of 1Y60 and subsequent additions to the pool would
not disturbdb this ratio. It was‘visualized that trucks
would be scrapped within a maximum of twenty years. In
meeting the demand for trucks imports of complete trucks
will be stoppéd, the pefcentages of domestically produced

components will increase annually, and will be raised by

(7) lontage Industry Resulations, Union of Chambers, 1964,p.9

(8) Five Year Plan, lontage of Vehicles, p. 308,
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1967 to a level to be fixed and announced. Measures will
ve taken to do this in stages and prevent a decline in

the utilization of truck capacity.

b) - Buses: Bus needs will be met on the basis of domestic
marufacture and assembly. Taking into consideration the
need to develop an experienced body-work industry, it
was accepted as necessary to raise the ratio of domesti~
cally pr?ducedparts and components in 1967 to a level
to be fiied and announced and to adopt measures which

¢ would assure that this was done in stages.

¢) Automobiles: Passenger cars are considered as luxury
items., It has been agreed that only the minimum demand
will be met until- the percentage of domestically pro-

duced components reaches & certain level within the plan

period.

Teble 1 below shows the vehicle reguirements forecast. by State

Planning Organization for the years 19b5~67.(9)

-Table 1: Vehicle Requirements - Thousand Units
1965 1966 1967
Jeeps and Passenger vehicles Tel 7.5 8.0
frucks and Pick-ups ‘ ' 3.0. 8.9 9.6

Buses and liinibuses 2.0 - 2.7 ' 3,0
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48 it is seen from the table above, requirements for trucks and
pick-ups show & tremendous rise in 1966. On the other hand, im-
ports of investment goods, raw materials and auxilliary goods

will be restricted. Figures are shown in the table 2.

rfable 2: Imports of Investment Goods, kaw Materials and Auxilia-

ry Goods. . (#illion TTL)
1965 1966 1967
Investment Goods 40.0  25.0 15.0
Kaw iiaterials and Auxiliary Goods__165.5 175.5 170.0
Total 205.5 200,0 185.0C

Table 3 shows the value added in the production asnd assembly of

vehicles.
~Table 3: Value added in Vehicle Production (Million TL)
' 196% 1967
Trucks and Pick-ups | 42,3 ©311.9
Buses snd Hinibuses 15.0 180.0
Jeeps | 25.8 46.0.
Total | 83.1 - 537.9

(9) Tables have been taken from the Industrial Organization

Department of State Planning Organization.

(1¢) rive Yesr Plan, p. 310.

_ . (10
l{leagsures taken by the Plan to arrive at these figures above are:

g
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| a)

o)

g)

)

In order to assure the full use of existing capacity

in this field and promote the development of domestic
industry, truck imports will be stopped. Tmports

will be eallowvd . orly if serious needs arise or to
prevent monopolistic situsations.

1

Passenger cars may, when necessary, be removed from
the 1list of imports without allocation of foreign
exchange,

Imports of light and inexpensive passenger cers will
be allowed.

Care will be taken to ensure that the existing body
work industry confora to safety standards. Inports
of buses (complete with body) will ke discontinued.
Permission to import such buses will only be given to
tourism organizations with the provision that they
are operated between Turkey and foreign countries.

Imports of quantitieé of buses and automobiles which
can be supplied by domestic nmanufacture and assembly
will be discontinued. ‘

Forelgn exchange will be allocated to the manufactur-
ing or assembling firms which achieve the domestic
ratio to be determined in the program.

Inports of necessary spare parts will be vermitted
until. domestic producte can replace them.

Foreign exchange will be allocated to truck assemblinﬂ
end manufacturing firms in such a manner thet they
will be &ble to produce or assemble 2000 trucks in
1903, 2500 in 1964 and 3000 in 1965,
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" 1) A new system of registering goods used as security
will be put into effect to facilitate credit sales.

j) Serious considerstions will be given to the assembly H

in Turkey of trucks received as military aid and to
1t

the local production of some components.,

All ”Vehicles lontage Industry Regulations" heve been derived
from these measures. Lhose regulations appear in the "Regulation
of iontage Industyy " which is & periodical bulletin of the Union
of Chanmbers in furkey. Since our problem is concerned rather
truck and minibus assenbly, I want to deal with this item in de-

tail.

IV. Regulations for the Firms Assembling Trucks and Minibuses:

These measures below have been set for the firms assembling truckd

énd minibuses ( pick-ups, station wagons, panel vans etc). (11)

A. hate of domestically produced parts:

1. The rate of domestically produced parts (including
tires) will be 40y in 1965.

2. ifotors ﬁill be imported in the CXD (completely

knocked down) form.’

B. 1. Firms which want to produce trucks by assembling
domestic parts or imported parts have to have a

licence approved by the Ministry of Industry.
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4.

They also have to have a quality approval from the

Ministry of Industry.

EBach firm essembling the parts imported from for-
eign countries has to assemle the brand or types

of only one foreign firm.

Invested capital mu%t be 8.000.000 for the existing
firms and 12.600.000 for the ones to be established
All firms have to raise this amount to 20,000,000
by 1967.

Bach firm has to have at lesst 2 meéhanical engi-

neers and 100 workers.

The area of production and assembly must be at
least 15.000 m2, and 5000 m2 of this must be in

closed form.

Each assembly firm must have at least these neces-
sary machines and equipment.

- Assembly liﬁes

- Hydrolic lifts

- Riveting machines

- Portable arc welders

- Spot welding machines
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Guality control eguipment

Compressors

Paint heating motor and paint mixer

Stores for parts

C. 1In order %o be free from the letter of guarantee given to
the govermnment foreign exchange savings of a firm must

exceed o00% per vehicle.(ll)

The significance of these regulations sbove is to organize truck
montege companies in order to be helpful for Turkish Industry and

to realize savings in foreign currency.

Today there are about 16 companies meeting those requirements and
assembling vehicles in Turkey(12), and Otosan, which is the sub-

ject of my work is one of the oldest of them.

V. Otosan

Otosan, Otomobil Sanayii A.§., is an assembly plant for all kinds
. of Ford Products, including motorcars, minibuses and trucks. The

- plant assembles only products of Ford Companies, but Ford itself

(11) iiontage Industry Hegulations, Jnion of Chambers, yr.19s4
p. 15,14 and yr. 1965, .5, p.l

{(12) Infbrmation received from Istanbul Chamber of Industry
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has done no contribution as to the capital of the plant. The com-
ny has contracis with American, Znglish and German Ford compsnies

so that they can obtain the semi-finished products from any of then

but usually the parts come from either England or Germany, and sincp

transportation costs are too high for U.S.A. products, they hardly
get anything from them except for some special spare parts or some

accessories. -

The construction work of the plant hass begun in September 1959,

and in = period of less than a year, they were able to start the

production, in August 1960,

the American Ford Company has done & lot for the constrﬁction of
the plant, giving valusbile knowledge free of charge. A specialist

from J.5.4 has slso supervised the construction work of the plant,

The purpose of the foundation of the plant was to gain from the
essembly cost, which would otherwise §0 to the foreign companies.
L0 at the beginning it was irntendea to be o cinple essembly factory
Eut ss I mentioned before, Lontage Induetry hegulstions which was
Fet first in April 14, 1564 with the law no: 6/2905 and published
i1l the Official Gazette no: 11682 has changed the situetion snd
bxeéted some new problems for Otosen. The main principles of this

;aw are:

1. Import 1ists-of assembly parts will be revised with a

Wiew to protecting and encouraging domestic industry and to resligz-
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ing savings in forelqsm currency.

2. wists will be revised on the principle that parts of
vhich intermnal producticon is quantitativelr and queliitatively
surficient to nmeet internsl recuirements at fair prices should nnt

ve included I import 1ists.

5, Wontoage Industry hesulations zlso will irclude the liet

o the parts which are not to be imported in the couing vears.

isow the mailn problem 1s how to obtain the parts shown ir. those
lists. 1In other words Jtosan has either to make those narts itswl$
or buy them from domestic industry. £o after April 14, 1964,

cvery additlon to the parts liste in the kesulations has cresnted

cuditionsd meke or buy deeisions for the Jompany iansrement.

in the following chapters & male-buy decision hes bheen prepared

ror ont, one part which was reised from the guota in 1925,

Infornation obtasined to srepare this thesis has been hased nai

m
4
=
—

the interviews with the usnscenent of Otosan and domestic firee
vhe unidor of Jwembers irn Ankurs arid the esperts of the Litste
dosrning Jreanisstion, niormation zbout she production shises

1%

Giothe pert ond some cost figurves mave bheen ohbained  fronm

(13} urkiehn JSorelsn Trade Dulleting 1954, Thenmher of Jammerna,
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Atikler Co. in Izmir and Altilar co. in Topkapi. In addition to
all these the books, reports and magazines in R.C Library and R.C

liechanical kngineering Department and the publications of State

Planning Department have been very helpful in preparing this work.
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SHAPLELR I1

MAIALYSIS OF THD PRESENY SITJUATION
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Factors Affecting " lake or Buy " Decision:

Large montage companies usually spend more than half of their in-

Jcome buying materials and products from other companies.

“hould you make or should you buy is an eternsl question faced in
every phase and plan of those companies. .In general it rvays to
make the things you are well equipped to do and to make the things

you Xnow most about. And it pays to buy things foreign to your

operations.

If you are currently vurchasing an item and are considering the
possibility of making it instead, it will be important to note if
you have capacity to do so., If you do, the incrementsl costs of

mking the item will be only the direct costs of labor and materi-

els plus any actual net additions to other coets, such as power and
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supplias. Lhe machinery, bullding and supervisory and executive
staff already exist, and the cost of these does not change in
maﬁUfaoturing the item. Therefore, you dare not use the account-
ant's concept of average manufacturing cost as a basis for meking
the decision. Only the net incremental costs need be considered.
If availeble capacity does not exist, the net incremental costs

will have to inclgde the costs of providing the needed capacity.

In addition to capacity, economic advantage, quality considera-
tions, delivery, specisl know-how, flexibility and some govermment
regulations and restrictions are the other items to be considered

in a "make or buy" decision.
. LYo make such a decision in a Turkish Hontage Company, Otosan, we
have to analyze these items in the plent. In this anslysis

capacity is the first topic to begin with.

I. Capacity:

| Capacity is the amount of units that could be produced with the

buildings, machirery snd eguipment, capital and manpower that are

available,

Otosan, being one of the oldest montage factories in Turkey,
was installed in 1959 just to assemble the parts impdrted from
the rord Companies in UeS.A, England and Germany. According to

the Production Control Department of the factory, the plant
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-was designed for a normal capacity of 24C0 truoksrand 1200 motor-
cars ver yvear for single shift operations. It mekes 3600 vehi-
cles per year., But the factory nas never achieved this guentity,
not because of poor operationsl conditions, but rather due to lack
of semi-finished parts. The present production of the plant is

(1)

about 1700 units per year. This mesns that the plant operates
with an output of 47% of its normal capacity. In fact, this outpuf
is only for ome shift. According to the information received from
the Production Control Department the plant has the capability of
working three shifts. 1In this case the factory uses only 19% of

its normal capacity. The reasons of this undercaspacity situation

will be fully discussed later.

Yow, in order to analyze the capacity of the factory in detail, we
have to analyze it through several subtopics affecting the oversall
capacity.

A. Factory Capacity in Terms of Plant Space:

The total land belonging to the factory covers an area of 127000

m”. The occupied parts are as follows.

Plant building 9600 m

pdministration building 600 m?

(1} Company's 6 months bulletin. 1965.
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i

. 2
School vullding ACG m*©
faint store 120 m2

Gate building 100 m

hosds, parkings snd storages 15C00 n

Yotal 25820 m?

e factory bulldirg is in the form of = single bhlock composzed of

Liiree parus:

1. Jdront side of the buildins is devoted +to the

adminietration.

2. Une gide of the building is uvsed 25 5 warehouse,
5. The other side cf the building is she main produc-

tion ares.,

senird the factory building there is & foothsll field helonsing to

tie Tzctory.

e I menviened pefore, the purpose for the foundation of the plars

LY S

e to o gein from the asssenbly cost, vhich would otherwise ~c %o

vie foreisr comarniesy 80 8t the berinning 1% was interded to he
sluple aesempl factory, the culy part to he sdied “ere heirs
tre leaf eorings which were precent in tne market.

wut today,

vion poliey of the govervment, the situstion has bheen changed ard

~ielsh nede parts have cained inportarnce in the sesenmhly., low

b

]T. L vy e =t S Fal s 3 : . H ¥
- ROHAT nakes 10~ 0F A unit withir its fectory., fo in arelyzing

>

teszguse of the new -vurkick import reculstions snd the industrialirat
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this subtopic we have to divide it into two ~roups as

1. Assenbly works,

2., Lon-asgemhly works.

The assembly cavpecity of the plent is 3600 vehicles &

il

gear,  Uhe

ozeqeut cepacity of the plent hes been meesured

R

xlan b othe it

o

a)

0f Uhambers zs 700 vehicles & year., (his messurenent 15 marte
aue to the epplication of the guotn syeten ive surke;y, Lver; =,

r 3 ener s the hellowdin he fhe
aonthe assenhl; factories presernt & Sin nornthe hellotin T TaE

m

. T, e T P B A I LT
Lnion of Tvashere.  In this oulletin roetor 't prodnny ‘

produatlion Towv oy
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- T-00C winibuses

- 1T. 75 Thames Trader trucks D300 Mg o

-  I-B00C Pick-ups o G e J o

. - B-600  Army buses 0O ﬂmmja&ﬁgy&i
et 4 D ERALEL
and according fo the first six months tnlletin of 1865 thet the

‘xrits produced in this periocd are:

- T-600  pinihuses 320 unite

- T, 75 Tvames ITrader Srucks 275 "

- 1-800 pick-ups | 40 !

- B-600 Army buses 35 "
Potal &0 !

These figures show thet the amount produced in the fecsory is

aven less then

the fipure given hy the Production Control

Jepartnent. But I was told thet the firfure would be prester ir

the second half of the year to reach 1600-1700 units.(4)

41 the other hand, from the non-sssembl; peint of view, everythi-«o

vorks with normal cepacity. rfhie division includes the production

P

some internal sarts such as upgholsiery, electricel sccessoriec

fed dying.  Those parts and

wince Jearly production can

(4)

sy the

hullieting,

those figures have b

aeeet

nrocedures cover 1G5 of the

whole unit,

bhe predicted =t the hecinning of esck

genn ohtained by chance from the co.

Meivps oy the P ove

AT s
-
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gear the capacity of those sections is orgenized and arrsnged ac-

cordingly.

B. Machine Capacity:

7o be able to make & unit or a part in a factory men must have the

rﬂachines they need. This raises the problem of equipment selectior*

replacement and adequate maintenance.

Ihere are many machines and production equipment in the plant, but
almost all of them are used in the assembly of varts purchased frmﬂ
domestic industry or imported from abroad. The existing machines

in the plant are shown in the list below:(s)

Prcessing lMachinery:

Kind of sachine lade HP W

Pressing iachine 2.0 1.9
Shaper Ind, Export 2.3 1.7
Baw Veb. ' .8 .6
gpot welding (9 units) ' ylhy 675
~ Drilling machine Arfona | 2.3 1.7

f 1" : ' 1 1.35 1.0

been disguised by the management of the factory.
(5) 1This table has been prepared by combining the information

in the six months bulletin of the co. with the information
given by the Prod. Cont. Dept.
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Kind of lMachine Made HP K/
Drilling Machine Arfona 1.%5 1.0
Lathe Ind. Export 3.0 2.22
" " K 9.5 7.0
" Ansaldo 1.5 1.1
Portable arc welder 20.0 14.8
" " " 21.0. 15.6
" " " 11.0 8.15
" N " 8.15 6.0
Acid Pump Acec 1.0 0.74
Paint heating motor " Dewilbiss 6 0.45
Paint WMixer Veb 1.3 0.96
Riveting machine Louis Allis 3,0 2.22
" " " " 3.0 2.22
Sewing ilachine Singer « 33 .25
" " (2 unitSj " »50 0.37
" no " .25 0.18
Tube Jutter .38 G.b5
Tube Bender (manual)
btaplie (for wirings ) .5 0.37
2 bound deadener processing units
L et fand Shower unit
2 heid Deeks
2 Paint Booths
2 Dry off Ovens \
Hydraulic 1ift T tons
" " 1% tons 140.00 105.57
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Auxiliary Hachinery and Equipment:
‘he auxiliary machines and equipment are used in processes which
are not directly related to production, such as compressors, water
circulation motors etec. The list of the. - equipnent is given
below, with their origins and specifications:
Kind of Iliachine Vade . I‘TP v
Jompressors Esliher 52. : 54.8
" Lima - 10, 7.4
" General Elec., 15, 11.1
" Atlas—Copcb 7.5 5.5
" Quincy 10, T.4
" Atlas-Copco 5. 3.7
YWater Pump o kuhstorf/rott 5. 3,7
Aspirator Holwell Elec. 1.75 1.3
" ' " " 7. 5,17
Burnér (2 units) -_ Semal .25 .18
Oven Faﬁ | ' .5 « 37
i N 7.5 5.95
noow .75 .55
Fan (2 units) Veb 2,2 l.62
i " 2.0 1.458
water Circulation iotor AEG 1.0 LT
" " : " blemers .5 « 37
o unit Heaters
4 woilers 14-3:;(; 1U%.5

BOGAZICH ONIVERSITES! KUTUPHANES|
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ractory's chlef engineer, Dr. Orhan Daldal told me that it is
almost impossible to make a part with the existing machines in the

plant. These are all assembly machines.

v Only 109 of a vehlcle can be made w1th-
in the plant with those machines. (These are Some smell sccesso-
ries, upholstery and dying) But according to Turkish siontage In-
dustry Kegulations 40 of the parts of a vehicle must be Turkiéh
viade. bome nontage factories have their own machines and eqump-
ment to make some parts which are very dlfflcult to be obteined
from Yurkish domestic Industry. Kor exemvple: Chrysler has its
own presses to form the body and doors of a vehicle. This nelps
it very much to reach that percentage. In order to make the hody
at least 400 or 500 ton hydraulié presses are needed.(6) But Dto-

san has only 15-20 ton presses.

C.  Manpower Capacity:

Administration: According to the top management of +the company,

one of the most important problems of a factory or an industry, es-

peclally an expanding or growing one, is to find'good and capable

adninistrators.

In ore of the publications of Turkish State Planning Hrranization

(6) Information received from the Lamufacturine Dept. of the
plant.
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there is &n interesting parssraph about Turkish industrial manseoo-

7Y
m@ht.\{’ It is as fecllows:

" Today the distinection between a canitalist or sn entre-
preneur and an sdministrator has been urderstood in -
ke, but it is toc 1late now., The fruits of this urder-

L1
standing will ne probably <aken after at leszt 10 or 17
Jears with optimistic thinking., Yor this reason sdmin-
istration problem is the heart of Yurkish Ininatrial

Developnent, liow there is 2z gress dersnd esgseciasll - fom

industrial adminietresors.,  Subicets lile ecoss aonountt-

production plenning, marketing reserrch, inventory
coritrol, finencisl planning etc, are not well kvown hy

nost of the Yurkish administrators, !

This problienm makes the top manarers of Dtosan think ahout,
especially in expansion programs. It is very difficult %o find
sood and experienced administrators. In the factory offices thie
situation can be seer clesrly. JIffices work at full capanity,

Tl we teke a look &t the arsanization chsart we see trat some
anagers carry the responsinility of even tvo or three deprriments
tocether. deside this there is no merketing department in the
?ompany.(a)
-Qoday the aaministration of Ocoéan congiet of 44 rneonle includir -

5 erngineers. These 44 nmeonle cre:

(7} .schine Freduction Secfor, {t. Pl. Dent. 1964 p. 23

(8) Orgenization Chort was not siven.
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" 'General Manager 1
Jecretaries 2
Chief Engineer 1
Department lianagers 4
Heads of Divisions 8
Employees (other) 28

Total 44

velaries given %o existing administrators are accepted as quite

satisfactory by the top management. I coulén't et erny exact fis-
ure for the salafies of each of the personnel. But I wes told the
average figures by the accounting depsrtment. They are the follow

ing figures:

General lisnager . 10 OO 1L

Secretaries 2 0o v

Chief rngineer 7 000 "

PDepartment lanagers 4 560 " LI
lleads of Divisions 5000 - -
Lmployees (other) 1 200 1 smul o

The only exact fisures I could get asre the total monthl; ficurcn

given in the company's six months bulletin., The figures nre:

Totsl selarses paid for one month Ii/month

Management (41) 5¢ 611\\5A o

sngineers (3) | 11 7C¢C
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A8 I was told that these figures sre considered as good salaries
in comparing with the other firms in Turkey. But even with those

salaries it 1s difficult to find good managers.

Jechnical gtaff: Today Turkish engireers want to work with the

Public tector, because Frivaete Sector does net give enough suaren-
tee to them for their future. Lspecially electrical and riechanicesl
engineers who are needed very much in montage industry prefer Pub-
lic Sector. According to State Planning Organization reriodicals

75% of mechanical engineers in Turkey works with the Public insti-

(9)

tutions. This situation creates trouble in privete industry in

forming good technical staff.

J"fhere are three engineers in Otessn. But in case of an expansion

they will have trouble in finding some rmore gualified ensineers,
. . . e N . .

J;sp801ally if they go into™tasting business they will need at leas

a good chemicel engineer.

iebor: 1In the assemnbly ind.tools, Jigs, fixtures and r~ames are
the most important elements of & factory. To use them or to work
with them needs a special kind of skill and technique. Beside this
in every branch of industry the dssembly processes and technicues

are completely different from manwz) processes and techniques.

Itcday there are 217 workers in the factory and about 905 of them

(¢) iiarufacture of machinery. SPU. lay 24, 1964, p.25
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are used in assembly processes, Uo in order fto nske 2 part witrnin

e

i

the plant some additional skilled end exzvnerierced worters ere

veeded,

In almost all factories in Turkey "on the job" trainirg is =010

<nis method can work for the assembl; workers in the nlent nouw,

sut since the "making" process is 2 new subjiect for the nlsrt on
there are very few workers specislized ir that field, the worker:

mired for this purpcese must be all siillied and experiencad,

Iv Turkey, skilled workersiare the ones who have worved on o joh
since their childhoed, Althoush Their number is limited Dtosnn
~an find such werkers ecsily, heczuse it neye swell eronslh fax w0

)

Jor exemple:  Althoush the mininmum onaent 48 1,40 00, % enr 4y e

1:4}.

wdustry, the workers in Dtosarn cre poid wivirmom 2,00 2 Mour,

edditicor to that B0 sdditionsl prinium is nsid Ior overtine,
Locording 1o the anaounting denarttert of the frctory senrlsl

Lenefite siven to the vorkers enount to (0 of the weoes eiver t-

- ! y . v f ~ 4 . - LAy
“ten.  Totel wageo peid for ore morth rrer (co. budletins)
Lorrers {(dirent) "7 191 2R
’ (intirant e R ohe

- -~ - - “ - e et - n + .
dne feetory hse socepbted sun lncereotiiyy prineigle ol ot el ‘
i 7 - i ] :
i, uoedy ooder than 25, AU tae Deiraadyl Ly AL e IV .
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2. dster Supply snd Jictribution: vwater e srovided bhe 1o

wells. Punps, vlsced rnest the wells, puwap the water an b
the rein reservoir which is at 250 tonm capanity.  Tran tho
water-tenk two lines oo oub,  One of then gupplien water
Tor operations and the other one is used for fire exti:

sulshing purposes.

5. Hestine anpd dr-conditionine: Jsosen nas twe Adifferery

iy I Le?

8y8tens for heating purposes, The .roductiorn sres ie mec s

4

ny means of gix unit heaters which are distribhuted withniv

the plant, In these unists neavy fuel 011 is vnised, Tue

heat produced by combustion ib blown ont by elentricel feosc

L. Capital: ' 3

. .,"r"-_j‘-;»; S
vtosan is a husinegs corperation havine 10 CUG LD worih mamaan

HtockKs I owes. told that 55 of thig comrion ston% 19 owned - g

] sl

Yehbl onog and the rest ie ownea by 120 gharencliars, 1t fe rn

e

element of Lo¢ holding.
dne olent assenhles only the products of Yord cotor To.  But ford
dtself hes mede no contribution to the ceitul 0F the nlant.

i0p manssement of the factory deces not foce the cmpitnl orohlen on
g1 Iriportant one.  For exsnmple:  Wr. Brdolfon SEniil, heed of the
reodvetion Control deparinent, told me thet aanits’ iz Ave leset

inportent supniect bhegide aduinistrasionsl, techroiceins]l nrvd JTeo
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I. Efelection of the Part:

After a long discussion of the situation with the plant's chief
engineer Dr. Jrhan Laldsl, I was given the part to be studied in

thls decision. This was the *Eub,

Hub is the central pert of a wheel. It comes torether with drum
end forms the msin structure of the wheel. It is made out of cest
steel, and has a code rumber which is 2000 E - 1106 k in the

assembly. (Figures 1 and 2)

As I mentioned in the preceding chapters, hub is one of the varte.
to be produced within lurkey. WNow our problem erises .
ohould it be an Otossn production or should it be bought from the

domestic industry? Zefore answering this question we have to exrind
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Fisvee 1

FRONT HUD of a FORD TKUCK

HU S

Terken ‘MW: N.series {965
Parte List witls illustr. FoMeCo. p. 30
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'Fs'gurg y A

FRONT

HUB AND DRUM

ASSy,

REAR

HUR AND DRUM

ASSY.

DRUM

DRuM

Tabeu frow. 0. sedes P61

Rarts Jist with illustr. FoMoGo. p 3
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ine the production phases of this part.

II. Technical Aspects and Reguirements in Production of a liub

We can classify the manufacturing processes of a hub into three

groups which have the following basic purposes:

A. Shaping or forming the metal - ketal Yorming.
B, Heat treatment to change physical wnroperties.
0. Machining parts to specified dimensions - rlening, Hrill-

ing.

A. letal forming:

sand Oasting: Sand casting remains the most versatile of :etal

formine processes since casting of virtually sny size and ghroe
can be produced.
he production of sand casting involves eosentislly:

1. ©Producing e pattern which 1is used over aud over to

(1) Infornation obteined froi:
a. Frof. A.uelet Tegpinar, classnoled- sech. Enee. Cent.
i.obert College,
b, Ls.odern rroduction .enspenent, Zlwood ﬁ.Euffa, Jorn

Wiley end Sons, Inc.1961l,

c. Jemonstretions performed in Altaler apd Atikler oo, 17
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make molds of & given shape.
2. liaking a sand mold from the pattern.
3. Pouring molten metal of the desired alloy in the mald
[he poured molds are broken open after the mstal Mircs
frozen and, finelly, the castings are clesned up.

casting hub steel will be nolten and poured.

Ihe pattern is commonly made of wood by skilled rattern makers
using common hand and power wood-working tools, (4ccording to
the domestic manufacfurers, the gradustes of vocational schools
are very available for this purpose). {hen the quantity of cest-
ings to be made from the pattern is large, patierns are msde frenm
metal, usuvally aliminium. The pattern maker does not meake an

exact replica of the finished part but must make allowsnces for

metal shrinkage, draft and finish.. rhe shrinkage sllowances deune:§

upon the metal to be poured. For example: shrinkage sallowznce
for steel is 1/4 inch per foot. 1In order that the pattern he
drawn from the sand mold without damaging it, a slight teper is
required. “This taper allowance is called draft. rinslly, excess
metal is normally left to be cut off during the finishirs opers-
| tions to prbduce the final dimensions. This allowsnce varies
with the size and shape of the psttern but would he about 1/8 ineh
for the average size casting.
Given the pattern, the sand mold preparation must be done cereful-
ly to give a mold of the correct density. The mold must sllow

gasses formed in pouring to escape or theyr will form as bubbles

I=




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, 1STANBUL PAGE

jog|

in the casting itself, producing defects. Of course, if the mold
is packed too loosely it may not hold together while being handled
and poured. O0Of great importence in achieving a good mold is the

composition and condition of the sand itself. (Figure 3).

Send Casting Machine: Hachinery is usually used in the molding
operation to pack the sand in the mold. These machines Jjolt,

squeeze, or throw the sand to achieve the required density for &

good moid.

After casting procedures are completed a rough form of the hub is

obteined. ¥ow heat treatment is necessary to soften the part.

B. Heat Tfeatment:

The final physical properties of metal specified by the desism
engineer are not always consistent with our ability to process the
metals; that is, the functional demands of the part in use nay
regquire & very hard materiai which would be difficult or impossiblg
to cut. rortunately, by processes of controlled heating and cool-
ing of the solid-state metal, the physical properties of the metal
can be altered considerably at almost any point in the febrication
cf the part, so that maéhining cen tvake place while the metal 1is
i1 the most machinable state, the final properties being produces

at the time desired.

The cortrolling of properties by hestine 2nd ceoling is celled
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'Fitgure .

L. Pattern on molding hoard

keady to ram up drag

B. Drag rolled over and pattern

assembled resdy to ram cone

coce

gate

0. iiold complete with dry

sand core in place.

( Yaken from Liodern sroduction ianagement, Llwood sesuffs, Johrn

Jiley and bons Ine. luol, pe 2L0 . )




THESIS

ROBERT COLLEGE GRADUATE SCHOOL
BEBEK, ISTANRBUL PAGE 7

heat treatment. It 1s a part of broader technology of metallurgy,
as well as the technology of metal products production. 4 full
knowledge of heat treatuent requires a knowledge of metals cheris-
try that includes the effects of alloying elements on physical
properties, as well as the effects of controlled heating and coolirg

processes on physical properties.

Hub is made of cast steel. Steel has a crystalline structure angd
the size of these crystals or grains is very important in determiri
ing properties of hardress and strength in steel. The most imvpor-
tant factor in determining what will be the size of these srains
is the heat treatment received by the steel. It has peen commnon
knowledge among shop and metallurgical pecple for meny years that
fine-grained steels are tougher, more ductile, and have a lesser
tendency toward cracking and distortion during heat treatment. On
tne other hand, coarse grained steels have better machinahilitng:
Machinability'is a general term expressing the relative ease with

which a material can be cut.
"here are generally two heat-treating processes. These sre:

1. Hardening

2. Annealing or softening

(2) lLiodern Production Management, Elwood S.Buffs, John Wiley

and Sons Inc. 1901, p. 242.
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In produotion of Bub only annesling or scoftening process is reces-

sary.,

Arnegling: Ainnealing processes are used to soften hard steels ir
order to improve machinability, or in order to cold work the stesl
The process is one of raising the tempersture to » level depcricnt
on the steel composition and holding it at that level until the
temperature is uniform throughoﬁt the piece. According to the ‘
siven by the designs of the part, this tempersture will be 17507 .
It ig then cooled slowly. This is known as full anresling, since
it removes a&ll trace of the previous grgin structure, refines the
structure, and relieves internal stresses and trapped gmasses whion
masy heve occurred during casting. heating.time is considerable,
teking ahout 4% minutes per inchAof thiékness. Joolings rates =re
very slow. fo obtain maximum softness, the parts may be allowed
to cool down with the furnace. Prartial anneale are aleo dornz,
hormalizing is essentially with & room temperstvre sir cooling.

It is the most common way in hub production.

ifter heat treatment (snnealing), the parts have to be worked on.

“he following procedure 1s turning.

¢.. hachining Parts to Specified vimerisions:

Lathie: 4 lathe produces cylindiricsl surfaces, noles, threads,

-

(3) Lesirsns obteained from OJtosern, Prescred Wy oord Loftor To.
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plain surfaces on the face of the work, ete. sut different tyves
of lathes are adapted to different production rstes. The engine
lathe might be used if one dr a few parts are to bhe produced, but
if several thousand: parts are required, some type of automstic
lathe would probably he considered., In this proliferation of
| machine types, we are not including special purpose machines. The
autometic lathe would still be considered & genersal purpose meching
Isince it can be set up to run various kinds of meterisls =nd parts
in its genersal capability class.

'
In 21l these turning operastions metal is removed from the part in
s11all chips by the cutting action of & tool. The cutting sction
is accomplished by either a rotating or reciprocating action of the
relative to the part. In combination with this motion either the
tool or the work must "feed" to produce a continuous cutting esctiocr

rover'an entire swurface.

The engine lathe is designed so that parts can be mounted between
the centers of the spindle and the tazllstock and rotated =2t a

selected speed. Also, by the use of a "chuck'" attached to the

spindle, the part  may be mounted only on the spindle end end the
_tailstock 1eft free to hold & tool, such as a drill. The tool post
is mounted oxn a slide which can feed the tcol either alonc the axis
of the machine or at right angles to the axis of the machine. The

engine lathe is a very versatile machine tool end with the meny

attachments that can be used with it, its functional capabiiity is

imost unlimited. (Figure 4)
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the turret lathe has been desisned so that much of the skill
required for ordinary engine lathe work has been transferred %o
the machine. Once the turret lathe has been get up, a machine
operator ca be trained to reproduce parts within tolerance limite
and at an incfeased production rate. Yo sget unp the turret lathe,
however, requires considerable time and job knowledge, so that its

field is for higher volumes than the engine lathe.

LAutomatic lathes g0 one or two steps further and provide automatie
mechanical means of indexing and feeding the tools to the work,

At this stage, the operator is required mainly to lesd snd unlogd
the machine. ‘jhen megazine or bar feeds are employed, the mechine
is truly automatic and one operator can ususlly service seversl
macihines,since his duties sre largely of a surveillance noture witw
periodic loading of megfazines, etc. The automatic lathes recuire
congiderable time for set up by highly skilled worker, hut of
course, the production rates are ver, hish so that unit direct

labor is low. “he field of application is in mass production.

According to Prof, A.Halet Taspinar in E.C., domestic nroducers

and the demonstration in Atikler Co., turning nrocedure tskes shons

20 minutes in working on a hub.

After turning procedures are completed, planed hub must be drilled.

50 drilling and boring mechines are needed.

vrilline and soring siechines: Drilline angd norineg machines ore
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used mainly to produce round holes; The drill press is tﬁe sinsg
plest of machine tools.,( Appendix ) Holes produced with the driry
press are ordinarily somewhat out-of-round and, in addition, the
acecurate location of the hole is difficult because of the bhlunt
point of the drill. Therefore, to produce accurate holes in ter:=
of both location and size, it is necessary to stsrt the hole itk
a centering and center sinking operation, followed by a drillirs
operation, which should produce an undersized hole to sllicw for
truing the nole later. To produce the finsl hole dimensicn, the
drilled hole can be bored or reemed or both. (Figure %). Alter-
nateiy s drill jig may bhe used wnich eliminates the need for
centering snd boring operstions. The jig holds snd guides =c th
the hole locstions are sccurste. 1Lhe gpulding sction of the Jin

eliminstes the need for boring.

Grng drills are two or more drill presses mounted on the seme bace,
zllowing a seguence of operatioms to be set up. for exanpler o
4 gang drill could easily be set up to perform the four basic

operations cf centering, drilling, boring snd reeming. lultinie
gpindle drills nake it possible to drill several holes simultare-
ousiy. UYhose are‘for hisher production rates snd are often desi:

ed @s single purpcse machines.

Drilling operations eof a hub tske 15 winutes with one spindle
general-purpose machines and 4~-5 minutes with multiple spindle

gpecial-purpose machines.
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‘Figure N
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Lot £ody

‘.
Sy~

b 3
|

4

Cenlering Drilling Truing hote Final s1y19
Wik bormg with reomer
cutller

Procedure (or producmg Stcuiale
holas (1aken prom Mocvern 4od. Mdncq'gtmg;ri"

Llwood S Buppe p 253 )
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After turning end drilling, the part becomes resdy for assembly.
Wachined surfsces of the part muset be suitsbly protected against

corrosion during shipping and storage.

I1Ii. Company Mahagement's Views:

sccording to the information received from the -jroduction Jortvol
Department and the Plent's Chief Lingineer, Dr. Orhan Daldel, comnoo—

ny management's view in this problem can be surmmarigzed as:

A. Uhe level of production will be 10 trucks a day in the comis.
years. 1f we accent that the plant works five full dsys in a weew,
that means the level of production will be about 25C0 trucks &
year, Four hubs needed ih a truck. (Jne hub for esch wheel).

that means 10 000 hubs are needed in a yesT.

3. In machine selection, there are twec types of machines to be

considered. These are:

1. General-prurpose .iachines: UThese nechines are those
that have gereral use of capsbility. They find their
fielid df application in an atmosphere of low volume ard
instability of part of sroduct desismn or of merket, thet

is where conditions demsnd flexibhility.

2. Special-Furpose laehipes: ‘''hey commornly have evolved

T
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from their general-purpose counterparts =s the voluie

of a particular part or product increased. Iwv snenial-

izing dezipns, higher production rates can be achieved,

Production of roughly 10 000 hubs a,year, ( 40 hubs a day) is

considered rather as low volume by the comnpany management.

s}

U. There are meinly 4 different strategies to be considered b

the management of the company in this decision, (They nave been

given by Lr. srdofan (6niil, Head of the Production Control ensrt—

ment.) Thege strategies are:

1. Buying the part {complete) from the domestic industyr,

MG

Buying it as cested steel {rough) =and machining and
completing it in the plent.
3. Importing it from England or Germany.

4. Waking it in the plant - Otosan production. {Jomplete),
ihese strategies will be discussed in deteil in the next sub-tounic,

D.  In considering these étrategies from the company menscenent's
point of view, we can conclude that the situstion of the plant is
not svailable for casting business, because:
' 2
1. To perform this job, an srea of at lerst 200 m” is
needed. Lhis is for a-founry, stores for coal snd sand,

and annealing furnace, Jompany's menarement thinks thri
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it is very difficult to find this spzee in the niar:,
2. According to them, casting precesses are ver;

dissimilar to the assembly processes,

5. sow the company tries to establish some mechinern)

with which they will be zble to produce the bhod o

the car within the plant., Uhis will open the v
towards the production of vehicles in lorer cusoti-
ties, In fact, the commany nad this in nind ot tre
very beginning, seo that the lourndations of the fner .
huilding have been nade strono encush to permit thr
installation of large vpressing machirery. & the o

management of the factory wants to give priorit., to

this project.

Iv. Jescriptive Analvsis of the ractors:

Jnder this topic I want to snalyze the factors affecting mie¥ve o
buy decision with those strategies steted hy the meysoenent of

the company. (.atrix)

volume: as I mentioned in the second chanter, the capoeity of
. - . - P o PSRRI AL U TR T Y e
the plent is 3600 vehicles per jeerl. Sut this guerntity hos row

; 3 o 11w g { ¥row
heen achieved due to the guots vreatricticons, the only wary to ir
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clease Lhe output is to incresse the pETrCcenta

Accordirs 1o

parts in & vehicle, palsy LDr. Ornan e

zient 1s to assemble 2500 veniecles a seer, (1C v

tae coming seers,

IT Utossen uses Lurkish made hubs, (
hought from the domestic industry)

them to some extent to schieve the desired Teven

tre import of this part will restrict the o

ATz E

reai-finished parts from foreisn countries,

A

Jtosan's level of preduection will ircress=e i«

the domestic perts used in the aasenbly of & vewn

. Laciivnes,  If Ctosan rakes Ithe Digh Tt e gy 2y
S RS

il

e nezcnznny,

s BRe engincering departricat, exslsblng Iathes s
rhdves rre Ik osall size, dhey sisc work sl
Loothere must he st lesst 2 new irtres rnd

. Se0PUse

’ ! ] - iy 1 ROTD e o 3 ST
vrilling procedure tekes 15219 wirutes poy

lesovding to goe i)

to o

nEvep

A n
EER A

t>

Tiih

D Ariiltig e

. : ; - ] o o~
Liming precedure of & ouart toles 20 minvtes,
40 mubs o dey, A0 x 20 3 L0 sivmtes o des
- - 7 . . - I
BLU + 60 ¢ 14,5 hre/inyg, Jathe warks R hours o
3 ; 13,5 hrs .

X A8 0 720 vdnutes ¢ dey, 720 & S0 12 henire,
; DL N B ol LN Boboaey
- : - . TR STR R N B B T T
Yo 2 latheg, 2 Jrillins nmoonices ond teiil
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In case of making the complete part within the plant, = f

L0

i

v
s

Y

mold boxes, an annealing furnace are nscessary in addition o the

Tunthes and drilling machines,

Strategies I1III and IV do not have any additionel reaulirements,

vanpower: According to the informetion received from %the Tecr-
nicel managers of Jtosan, Atikler and Altilar corparies, the 307
tional manpower required in the production of 40 hubs & d=r is

followlng:

1 lietallurgical engineer
1 Production Control Foreman
1 Olerk (for purchasing, controlling, recoriloe eve.
Jorkers: ‘
H 1 for kodelling
2 ' Casting
1 " Annealing
2 " Lathe (1 for each lsthe)
2 7 Drilling

1 "1 (eneral

sachining the perxt reguires 2 workers for lathe, 2 for driliing

and 1 general worker.

snergy: In casting and synealing,tae energy required cean be
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obtained from coal, In machining:

2 lathes (10 HP each) 8 x 10 x 2 - 160 kw a dey

2 driil mach. ( 2 HP) Bx 2 x2=_32 ky "
Total 1%2 kw  reouired & wrl

Capital: Interest rate given to the credits is 12.6 ‘.(4)

’E

Czsh outlay in otosan production:

F Annealing furnace 60 000 TL
| 2 Lathes (75 COC each) 15G COC  Th,

2 prilling mach, 20 00C =L

2 Drill jigs 4 000 1T

srmesling furnace is excluded in the second strategmy. (iwehiring

the parts in the plant.)

according to the managers of the plant, the capital required cen

be supplied internally.

B, (uality:

according to the technical staff of Otosen, tie curlity of the hat:
produced in the plant would be better then those produced by the

domestic firms, because they have several edvsntages, such &si

(4) Compauny Balence sheet, 1909,
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1. They have better technical know-how ard thevy know
about the modern production methods,

2. They can obtain the necessary brochures snd proapen~
tuses from ¥ord iotor Co.

5. They cen send their foremen to foreign countries =:.4
train them in short courses there.

4. They can find skilled workers easily, becsuse they

ray them well.

ine guality of the parts bought from domestic firms is uot so ~oat,

vecause these firms heve:
1. Leack of guality control and testing.
2. Lack of skilled labor.

3., Lack of technical Rnow-how and modern methods.

+0bs imported from fEngland have a1l the guality standards and

Specificatione stated by Ford .otor Company.

oeInconsistent Delivery:

45 I mentioned before, this provlem is the result of poor technical
rietnods, irresular orders, lack of energy, equinment and csapital
in the domestic industry. So inconsistent deliverv is one of the

iaain troubles - . wontage industry.
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L. rrice:
In the domestic market the prices of a hub varies hetypees 777
225 94,  Todey Atikler co. in Izmir nmakes hubg and sells Shen m

Stosan at a price of 175-200 Ti each. (Front tmbs 175 T. =7

rear hubs 200 L.

k=i

£ Otossn vroduces this part in the plart, the cost of & werh

comes cheaper, because only the ircremental costs rpe et e e

-

nere. Jost calculations will be shown in the rnext ftopie,

Import prices are higher than domestic prices. “he price of oo
= +
imported hub varies petween $50-42% YL. thelr coste To Jiosn

sre about 250-325 DL each.

Tor exarple: Frout hub - (7.5 tons) 4514031 WL

o or. i oy
Lear " " 401,20 T (9

. C o . Nt -
sccording to the informetlon receivec from otor Ticrret Jo.,
remson of these nigh prices is the custonm vax telen hy  the

3

sovernient.

. lexibility:

d : o hot o t oV o f o Touvd o
Jtosan's top-manasement thinks theh the estehlishment of & lowi

. S aepat On . pedivelo
() ‘the price list of ford Ferts - Jotor Ylesret Jo..ecdijewc,
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disturbs company's flexinility, becsuse casting ig & difrerert

oranch in industry and it rarely foes tosether with the

Basen]

bugsirnessy

wachining of the rough parts bought from locel industr. recyd e
only some new lathes and drilling mechires, which arve ver =iosT
0 the existing nmachines in the factory, o in this asae, v

situatvion does not change from the Tlexibility noint of view,

£ lmport Hestrictions:

according to the “"uontage Industry Kesulations - Jwion of heor

d FERS SR

1965", hub is one of the sarus which were rernoved from the ot
] b

list. In other words, the import of huh has bheen restrinted 0 -

the government.,

V. Uost Etructure:

1

L08t businessmen would agree thst the moior criterio. *or Jeais:-
Jiaging in the make-buy srea is cost. If @ ot can he houehd
‘cheaper thean 1t can be made, buy it. Every situation in this = o

y818 must be analyzed in serms of the increventel acste 4rvolve!d,

#ires of all, 1f we ensl ze the cost struecture in Serms nf ooemdo

ard costs, we have to conslder mesinl; three items. hese nre:
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1. llsterisl
2. Lebor

3. Overhesad,

Jther points to be considered:

g. Since the nanasgement does not wsnt to esteblish ¢ founs
stratesy II will be calculated,
b. level of production : 10 00O hubs = year,
or i 5 000 front hubvs
N 5 000 resr rubs
c. weisnts(®), ront hub: 19.100 ke
hear hub : 22.040 kg
d. liaterial: Jast steel, 1 kg : 8,5 1l
€. Labor: [Turning takes 20 minutes ner hub
A lathe worker takes 40 ©L & day(72 $5 L

Driiling tekes 15 minutes ner hub

A drilling worker teskes 30 11 o day, (3,75 o1 e

B T A

o . 3
f. Etocial costs are €(¢ of the lsbor costs.(g’

g£. Overhead is calculated as 15(* of the labor costs.

(7) Information received from the accountire department of th
factory.

(8) unis includes lunch, transportation, insvrsn~ . raunen, «

e
[

-
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Jost calculations:

Front Hub:

Material:
16,100 x 8.5
nabor:

vathe: 1/3 hr, 5 x 1/3 : 1l.67

Drill. 1/4 nhr. 3.75xL/4 + W95
total lsbor cost 2.02
Social costs o0y 1.57

fotal lsbor snd sceisl coste
Overhends

ins. of labor cost

Potal cost per unit (front hub)

kear Hubs:

Material:

22,040 ¥ 8.5

Lahor:
Lathes 5 x 1/3 ¢ 1.67 s
Drill:s  3.75x L/4 + .95
2.02 1L
ocisl costs oLy X050
total

Jverheed: 15(c of labor cost

fatel cost per unit
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iloney saved per unit:
Front hub: 175.00 - 170.46 : 4.54 D1

kear hub : 200.C0 - 195.45

4.55 Ui

VI. DBresk-nven analysis;

“he breakeven concept is an importsnt one fer anal sic ol 5

company-wide problems. It shows manageuent whet will hopues o

the profits as a result of proposed courses of sction.

In our breakeven anaslysis we have to consider two t;2es of zorne

thich affect the decisiorn. '‘hese are:

1. Semi-variable costs

2, Varisble cocsts

Semi-veriable Costs:

1 lathe for OLO urite/ enw
1 drilling mechine &0LG T “
1 drill Jig RIS (V1 OTO R !

1 indirect worxer 1LCLO d

in indirect worzer 1is paid 16 11 o dayv.
ot vecuired in Aifferert levels

Tabhle shows the cemi-variable co

of produciion,
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Bres k -Lveu Ana Ud.usi * Semi-varjable cosfs.

coey/ -0/

oerTE ozl 035 0L nE mg  om §
ort € 07 ¢ 1/ ozs 6/ | - p s | eo09s-ecors
OS5 7e ozg¢ I/ ozs £/ ” n u telela Rt Al
087 &/ 09F.S 0ZL §1  Birzdsyupz ¢ crpel 7 G000/ - 0003
ozt K/ 09 ts 09¢ z/ DI YL b ST T 000 ~CeTY
ez || sy oo | s o
Sf/gron pejey, LYo graipnl L gy reyenudr %y - dba ¢ Frrvrpers o neyImpoid
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Price of a hub (complete):

¥ront 17800 T
Fear SeCL L

4 pair of hubes

-

wr
>
>

Price of a hub (rough) Srort s 124
Feer H 197, "R -

A pair of hubs(umschired ). aa s,

Difference between machined and rouss

375,00 = 344,71 @ 25.20  {for eaoh grivd

N roee S =
Dleetricitr (050w o
A o e s 1 ——
.&.\_':el e
o R
L - = . e S
p PN AU I R
Presie svern rOLnts
ARSTS [ 3 s
25.2&4 A H (-f“i\.L R N VR e
- L aes
1Bh,23 20y 272l
, e
x s 2,8 pwiye vy 0T
- oL o= . (—\\,",‘.":(:\ A R o -.-‘\-I(-‘C_ ,«" e
Productios levels 10000 Bnite oy w g .
. . S
;)5.2\., (bb()(-“) SR ! [/:“U R [
126 AR o 1UR80 . R <
v Hu 470 i
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MacHINING
VARIABLE
TL cosT
/oo coe |
$oo0o
MACHINERY

INDIRECT LRBOR.

BREAK -EVEN ANALYSIS

QUANTITY

P e
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VII. Profitability Index:

rrofitability Index is the predicted iri. ¢ rate of retwun -+

taxes. It is mainly concerned with the councept of 'uiime .r.

LRSS

uoney". The concept called " Time Volue ol Lorer" is fthe Lrev :

. W2 POR O

or tool which mekes it possible to evaluate in ter.s of wiosi

worth and rank types of projects.

vhe profitability index has certein linitetione s velstod i
snd forecazsting, which can not be factored into the s =me: e
inese should be evsluated end weighed before sry cepltel ~o0l7 -

wents sre node.

“he "Profitability Index" system nss been developed for oh.e
of evelusting capital expenditures-the future epyiisrs of tha
sompany-end is intended for this use and not Toy evelusiiig nh
efficiency of the division as il1lustrated by the zate of sov o
zecounting method, which is insensitive to varistions o sie UF
nettern of investment outleys and esrnings.  Whe sistenl 18 o6

excellent tool for manacenent to deteraire the covise of fetorc

e
[
o
E_..J
o)
LY

!
-t
O
fon ol

ceynings since it can help to airect the flow of cepl

. et (v)
projects making the highest rate oi returnr.

(y) heguest for Lnvestment rxpenditure-Procednre . .nrual,
vhirlpool Norporation, ut. vaul sivisicn., (ohteines froo

Prof. ietin Goker )
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O
)

‘his system has been used first by Lupont Company whiclh is

the most profitable compznies in the . tates,

senerally, the invesiment projects having Profitahility I

, . (Lo . . 1 e
aver 2U%w are accepted.( ) the application of this mexho

LS

been shown in the tsble and the greph II.

Capital zquipment:
2 Lathes (75000 T eoch) TEC LD
o Drills (10 GLG L1 each) 20 L

2 Prill jigs (2000 24 each) 4 00

fotal 174 100
Variable cost (a pair) 10, e 2.
ird. Lebor S5ToU/5000 RS-

11.212 1L

25,24 (HULO) 11.212{5000) v

Incomé wefore depr. x + 70 600

(lU) nequest for Investment mapenditure, Yrocedure enual,
L 1 = <

3 Pg) Diviad ‘ ation sanelreis

Jhirpool Corp. St. psyul Division. Uperation alysi

pvept. Jdaquary 1962,
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|OF SAVINGS FOR 5 YEARS e gl Gl

- . 5 l' J.r iy S
PROF!TABILITY INDEX = 24§ ¢/ J_*-:
T T 1 - ', - Q
{ 2 3 4 5 6 7 FROM J. RY'S INTEREST TABLES (CONT. COMPOUNDING
YRS. | EXP. DEPR.| REM. |SAVINGS| NET | CASH mscouNTE@i— '_ f;cn'iJNTEDal zoaI DISCOUNTED ot 307 DISCOUNTED ot 40%
SAVING 8% | sook LEES } PEIRILE Ribw & 3 A
INCOME VALUE DEPR | AFTER T"rlv' o ’b' = |FACTOR FACTOR FACTOR
rAX (zoﬁ' _ x x x
(2-3) | (2-3) & G (¢+3) | racTor COLL Tog| CoL. 7 | FACTOR| coL. 7 | FAcToR| coL. 7
CAP. /Mooo/ﬁ | 134000 ' /F/J / /
ToTAL|/2Y o000 1Y 000}).0253 ; ' 513 |/82926|1.0779|/872555| 1.1052 | 192305

0-4 | 20390 13920|/60080| 56Y720| 45/26 | 59096| .952 5359/| .86% #,5/059 824 | v8695
1-2 | 20390 73920|1v6/60| 56%30| 45/76| 59096| .86 438v9| .640 | 3782/| .553 | 326%0

6
: 42
2.3 | 20390| 13920|1322%| 56¥20| 45176 | 59096| .779| 4 608| 35950 474 | 02| 370 | 2/%66
7
7

3.4 | 0390 13920| 118320 56Y20| 45136| §9096 .705 | 4 97 | 29331 .351 | 20m3| .248| /7656
4-5 | 20390| 13920|/0¥v00| 56Y70| 45/76| 59096 .638 | 2Y082| .260 | /3365| .166| 9%/0

5-6 13920 90950 -/3920| -y1/36| Z278Y .577 :1 _"[‘j, 922 .193 | 537 | .12 3/2
6-7 13920 76360| -13920| - 11136| 278y| .522 | 3| 60| .m3| 398| .o15| 209
7-8 13920 626%0|-13920| -s1136| 278¥| 473 | 31 627 .106| 295 | .os0| /39
| 8-9 13920 48720 -13920| - 17136 2789| .428| g3 | s09| .o18| 272 | .034| 95
3-10] . /3920| 3Y8oo|-/3940| -///26| 278Y| .387 _f 0 w8 | .058| /J6/ | o023 64
10-11 /13920 Zo880|-/3920| - 11136| 233y| .350| 23| 3| .o43| 120) .015| 42
N-12 /13920 6960|-73920| -11736| 278y| .317 A“'_ 00 278 | .o032 89 | .olo 28
1213 6960 ‘o -§960| -5568| 1392| .287 " 82| /1y | .oz4 33 .007 /9
13-14 259 67 . 017 . 005

4-15| - 235 . 013 .003

=

TOTALS |/3Yo00 3/6360 ,'fj_}! ‘ w /904/3 /IZ‘WSS/ /28675
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CHADIER IV

CONCLUEIVR
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In the preceding chapters I tried to prears a

Lake or oy

enalysis for a pert nemed hub, which is used in the tm

Of Otosan. Lhis is the solution of o problen gmeng verints

vilehn are faced by the compsny usnssement.

~aKe or buy decisions are often bssed on e compan; policy of
soeclualization and the ooncerntratior of effort and

one basic line rather thon ve

v}

condings to ernnomic
aove in oasn, direetions simultacorely,

for make cr bu, citustions usdd by process plarviers wuet he v

P
] o

or. & verlety of ressous end logic. Any ovie of +he

i . S
Y2 RBERC

o

A

Sily RSN N Ry Foy 07
conbinationg of seversl, devendire on the company, 1te wolicies,
rrd the rature of the specific itesm under considersticn, nay be
the besie for these decicion »iles: ecarcnie cAvio Lapey Lol i
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conglderstions; reliabilit;y of supply; need for altermative

fugs

sources of supplys; control of trade secrefs; resesrch ard develcp-
ment facilities of & supplier; retention of good will; reciproci:,

desire to specislize activities; iumposed subcontrecting, sz =ith

Y
¢

some goverrment contracts.

I thirk that the best way in making make or buy decieiovs in 1

san company is to follow & stvandard procedure. Lhis rrozedare i

waking L.eke or PBuy Jecision must be as follows:

I. Analysis of the present situation.

meonomic, lesal and political aswpects ol the wrorio

II. sanalysis of the part selected.
4. Its specifications
%, iechinery and eculpment recujred
3., Production phuses
III. Compeny menagement's view.
company's long-range plens nmust be taken into

consideration,

IV. Analysis of the factors affecting make or bur desision,

A. Capscity: Analysis of the idle canscity to

make the part.

. Cuality: Comparing the cuallty of the narts

e

produced in Jtosan with the parts nro-
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duced by donestic firms.

[
.

Cost and Price: ZIxpected cost per unit ve
buying price.

. TFlexibility:

. Delivery: Analysis cof the problems created b
inconsistent delivery.

F. 'Technical ¥know-how:

G. Govermment regulations and imports restrictions.

V. ©mconomic 4nalysis:

A. 0Cost structure: Anslysis of the situstion in
terms of the incremental coets in-
volved., Calculation of the cost ner
unit.

B, ©Bresk-even analysis: Analysis of the nprofils &r
s result of volume chsasnges or Lro-
posed courses of action.

8. profitability Index: Predicted interest rate of

return sfter texes.

VvI. Conciusion.

asccording to the analysis in the third chepter we can conclude that

1, It is impossible for Otosen to import this part because

of the:

a. soverimment resulations and import restriction
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b. Hise in the prices of imported hubs.

The idea of establishing a foundry to make the comnlete

part in the factory hes not been supported by the comns: v

managenent because of the dissimilarity of casting busi-

ness to assembling.

Buying rough parts from a domestic firm and machiring
them in the plant seems a very profitable business,
Hecause it is possible to earn about 70 (OO UL a year
with an 174 CCO T investment. 1lhe approximste rate o7

return in this project by the accounting method is

j .y

But the company'se rate of return by this method is =bout
20.5&.(2) Also according to the pProfitabilits index, the
predicted interest rate of refurn of this project is
21.5 <« (after taxes). We can easily see from these fig-
ures that Strestegy IT is prefersble. Lut bheside all
these we have to consider some other points too, in this

decisiony such &s:

(1)

kate of return : sarnings - Jepr, i TO3G0 = 13420
I[nvestment 174 CCO

Wicures have been obteined from company's balarce sheet.

Loguity ¢ 17 millions

4

profit ¢ 9.5 milliions. , 1inb,

=
"

- A
(1)
P
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=1

Co

ow the future in spare part industry =secens ver
promising in Turkey. sovermwient recsuletions o
imoort restrictions have incressed the deront T7 o
gome domestic perts. -ut I thini that these W1 &
prices and increasing denen’ will brina nery

Turkish enterpreneurs into this ares one & coulys

tition will begin in thig branch of industr;.
ind as a result, I hope thet the worices ol thom

parts will fall with ea increese in ourlis’,

In order to provide the 40 of the psrss 2L -
truck from Jdomestic sources, Jhozsn nunt Trs Lo
estanlish some machirery with which ftre o270 W
~ble to produce the "hodr? of the Hruck  wiv»:

the

v

lant. sor this resson instelletion of 1ol .

T
e}

essine machinery is reccegsrsry in the ulenbe
(%] ef ’

ince wuots ddistribution resiricis the ouGlas O

rr

the plant, producirg the oodies In 10€ Seoeay,

will open the we, Sowsrds the sroauetion of Hreolo
i ler-er cusntities. Vo L think thet Jtomon
rust invest rether in this ares.

Since there is &an inerersing demond for s=one

donestic parts, it will ve very profitehle for

surts for assemhl; foctories.
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L think that Goverment's regulation of montege industry ie o ven

Lopeful step in the development of Turkish Industry. Imt heside

21l these repulstions State Flanning Orsanization must glec tabe

some other measures 4o Apport lurkish domestie iadustyy, veso

ligagures are.

1. Various types of industrial credits wust be innressad

L the granting of credit to industries, speninl ~ov-

sideretions must be miven to those which menafraty e

<

willl nernufacture paris for sgsembly feetories

e

i

2. In order that industries which have storsed or Lhe bog:

of assembly mey pass to the process of corislebe rava-
facture, the application of the procuction ta: sict nae
revised and ercoursgerent must be siven o vrising tre

percentage of domestically produced cowsonente..

S+ 1he activities of Indvstrisl pevelopmert ank must he

fastenead,

1 ] 5
de  The standordization snd auality control of the nrosiaste
in this branch of inaussry must be comrried aut bR

governmens institutions,
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Sliding, Surfacing and Screw-Cutting Lathes

MODELS
DL 450 awp 500

SwingoverBed . . . . . . . 18 and 20"
Distance between centres 40, 60, 80, 100, 120"

7\ HAHN & KOLB - STUTTGART

Zl BERLIN - DUSSELDORF - FRANKFORT - HAMBURG - HANOVER - MUNICH - NUREMBERG
LEIPZIG - MILAN - VIENNA .- SYDNEY, MELBOURNE/Australia - SAO PAULO/Brazil



The Sliding, Surfacing and Screw-Cutting Lathes Models DL 450 and DL 500 are suvitable for a wide range of
applications in the production or repair shop and have won high reputation for their great efficiency and accuracy of
performance. Accuracy of manufacture complying with Machine Tool Standards as per DIN 8606. Upon request increased
accuracy to DIN 8605 (German Standards) can be provided against extra charge on such machines without gab in bed and

up to 60" turning length.

Drive. Driving power is derived from a motor enclosed in the headstock box type leg and transmitted to the headstock
pulley by means of Vee-belts. The motor is attached to the hinged rear cover of the leg and, by loosening screw and nut,

it can easily be lowered for belt tensioning.

Headstock. 12 speeds in geometrical progression are obtained by shifting gears on six-spline shafts controlled by twao

levers only. Hardened and profile-ground sliding gears are supported on heat-treated spline shafts mounted on roller bearings.

The gears run in an oil bath, the splash thereby produced serving at the same time to lubricate bearings. The machine is
started, stopped or reserved for quick return by engaging a double-ended multi-disc clutch, without interrupting rotation
of the motor. This type ensures a smooth operation of the controls, especially at thread-cutting work. Incorporated multi-
disc brake device enables to stop the main spindle almost instantaneously. The clutch can be controlled from

both, apron or gear box; levers are safely interlocked so as to positively prevent unintentional releases of controls.

Main spindle - front an rear - runs on anti-friction bearings. With spindle speed range 22-1000 r. p. m. friction bearings
can also be provided for the main spindle against extra charge. The bearing surfaces are then hardened and polished. The

axial thrust is taken by a thrust ball bearing.

Totally enclosed feed and screw-cutting gear box has no Norton swing. 28 ea. length and cross feeds, as well a;
19 metric, 28 inch and 13 module threads can be obtained with the aid of sliding gears, without changing gears. Module or
diametral pitch threads are cut by replacing two pick-off gears. Shafts and gears are of heat-treated steel; where necessary,

the shafts are designed as six-spline shafts mounted in ball bearings. Provision is made for a dependably operating drog-

feet lubrication of gears and bearings.

Fig. 1 (Front page
Model DL 450 with MULTIFIX Quick-Change
Toolholder

Fig. 2

Transmission of Drive to Heudstock and Feed Gear Box

Fig. 3

Sliding Gear Mechanism in Headstock

|

Fig. 4
Hydroulic Copy-Turning Attachment

Apron. Sliding and surfacing feeds are engaged by a frip worm serving as a safety clutch which permits also operations
by the stop turning method to be carried out in either direction. Feed rod and lead screw as well as length and cross
traverses are safely interlocked and can noly be engoged independently. All Shafts are mounted on two bearings. An il

pump provides forced feed lubrication to gearings and bearings as well as to saddle and cross slide ways.

Saddle. The saddle slides on long, precisely scraped inverted vee-ways. The front vee is protected from cuttings by long
bed covers mounted on either end of the saddle. Locking gibs prevenf saddle to be lifted from the bed. During facing
operations the saddle is securely clamped in position by a lever. The very liberally dimensioned cross slide and the
compound rest are likewise guided by long scraped ways, and fitted with readjustable taper gibs. The top slide can be
swivelled to scale for taper turning or similar operations. Large micrometer dials for cross slide and compound rest screw permit
easy and accurate setting and reading. T-slots at rear of cross slide serve for mounting additional tool carriers (available as
extras). Standard tool post to compound rest may, against supplementary charge, be replaced by either square turret or
MULTIFIX tool holders. The lathe can further be equipped with an hydraulically operated Copy Turning Attachment
for dealing with profiled work, shouldered shafs, etc.; longifudir‘nul copy-turning to master shoft or template: setting af
60° or 90° off centre of rotation, copying length 40" or 60°.

Tailstock. The tailstack slides on separate prismatic guideways and may be laterally shifted on its base for turning slender
tapers. The tailstock sleeve can be centrically locked by

means of a handle.

Bed and box type legs. Toll diagonally ribbed lateral
sections lend utmost rigidity to the broad bed. Both the
vee-ways for saddle and tailstock are closely scraped. In
addition to the motor, also the switch gears is housed in
L. H. leg. R. H. leg accommodates coolant tank to which, -
provided the equipment includes o coolant supply aftach-
ment, - a motorised pump is flanged. Both legs have
discharge channels for the coolant. Upon request, the bed

can be fitted with gop and gap piece. Apron (open)

e o0 D




Technical Data:

PLAU ERT Sliding, Surfacing and Screw-Cutting Lathes ' DL 500
Height of centre mm (in.) W, 250 (10")
Swing over bed mm (in.) & 500 (20")
Swing over standard cross slide . . . . mm (in.) " 325 (13") 7 i
Swing in gap : mm (in.) o 700 (28"}
Length of gap up to face plate . . . Al 210 (8'1,"')
Dia. of face plate in. ) 450 (18")
Distance between centres - 1500 - 2000 - 2500 - 3000
(40 - 60 - 80 - 100 - 120")
Length of bed 2250 - 2750 - 3250 - 3750 - 4250
in. (90 - 110 - 130 - 150 - 170") o
Width of bed in. 330 (13")
Hole through spindle i s 52 (2')
dia. at front bearing in. B85 (3%"')
Taper of headstock centre 4
Face plate with bajonet joint, acc. to DIN 55022, size 6, flange dia. in. 170 (6"/5"')
12 spindle speeds, progressive ratio ‘
Range | of face plate speeds, roller bearings or plain (as an extra) . p. m. 22 -1000
Range Il of face plate speeds, roller bearings only . p. m, 31 -1400
Driving power, standard Pl 4/5,5
Driving power, at face plate speeds from 311400 r. p. m. only -
Dia. of tailstock sleeve
Taper of tailstock centre
Admissible height of tools
Width of Cross Slide
Lead Screw diameter/pitch . . .
Feeds 28 sliding feeds . . . 1
28 surfacing feeds 1
Threads 19 metric pitches pitch/mm "
28 Withw. pitches kp. L
13 Module pitches module
Codrse Thread Cutting Equipment (extra) 4:1 and 16:1 >
By using this equipment, the values for feeds and pitches are multiplied by 4 and 16 respectively | z
No. of legs at 1000 mm (40"") to 1500 mm (60'') between centres
No.of legs at 2000 mm (80") to 2500 mm (100'") between centres
No. of legs at 3000 mm (120") between centres
Standard Equipmenf: 1 catch plate, 2 centres M. T. No. 4, 1 centre sleeve in headstock, 6 change gears, 1 chip tray, 1 standard
tool holder, 1 longitudinal stop with micrometer screw, 1 set of wrenches, 1 oil gun, 1 set of vee-belts,
! Screw Tread and Feed Charts, Operating Instructions. q
Extra Equipment and Attachments: it Him T Gtk Bhonk
Electrical Equipment complete with motor to suit 3-phase A. C. Turret Head Unit taking 6 tools, driven by hand i_,_
220/380 or 500 Volts, 50 cs. or with mechanical drive §
Stationary Stay, cap. 10-140 mm (.394"°.5'4,") & Universal-Rest for milling operations -
Travelling Stay, cap. 10-125 mm (.394"'-5"") & a) with horizontal work table 135 x 270 mm (5%/,s x 10%/4"') N !
Stationary Stay with roller jaws, cap. 10-100 mm (.394"-4") (& b) with vertical work table 175 x 350 mm (7 x 14"") s J
* Travelling Stay with roller jaws, cap. 10-100 mm (.394""-4") (& c) with interchangeable vertical and horizontal work tables -— /
Stays-taking non-standard diameters Tool-Post Grinder — /
Coolant. Supply Attachment with motorized pump Work Lamp —
Taper Turning Attachment, max. length to be turned 400 mm (16"} Hydraulic Copy-Turning Attachment from master shaft or \-—
“angle odjustment + 10Y template, mounted in the rear, with cdjustable setting e
Live Centre for tailstock, M. T. No. 4, 60° angle, copying length 1000 and 1500 mm (40" and 60"') | -
1 Set of Pick-off Gears providing fine feeds from 0.035 to 0,5 mm p. rev. Square Turret (to replace standard tool post) —
Pick-off Gears for diametral pitch threads American Type Tool Carrier (to reploce standard tool post) -
1 Set of, Pick-off Gears providing English pitch threads Multifix Quick-Change Tool Holder Type B as per separate leaflet
11,5-13-13,5-23 and 27 t. p. |. Tool Post Base, rear
Kienzle Speed and Feed Selector Cut-off Toolholder, ordinary
. Thread-cutting ‘Indicator for metric or inch leadscrew Cut-off Toolholder, duplex
Cross Stop_ Setting Device, single Clamping Devices (Faces Plates, Three-Jaw Chucks, Four-law
Four-Way Drum Type Length Stop Chucks, Chuck Flanges, Collet Chucking Attachment)
Weights:
Distance between ! Netweight approx. kos (Ibs.) Grossweight i_ncl.seapucking kos (Ibs.) Shipping space
centres Height of centres Height of centres aitcu. )
mm (in.) | 25mm @) | 250mm (10°) | 225mm (@) | 250 mm (10") Lo
1400 (3080) 1500 (3300) | 1820 (4010) 1920 (4230) 4.25 (150
1575 (3470) 1675 (36%0) | 2055 (4530) 2155 (4750) 5.09 (180)
1840 (4060) 1940 (4280) 2390 (5270) 2490 (5490) 5.84 (205) :
2015 (4440) 2115 (4660) 2635 (5810) 2730 (6020) 6.51 (230) i
2190 (4830) | 2290 (5050) 2880 (6350) 2980 (6570) 7.36 (260) ‘ )f»
R - ¥
2550 (8'4"") at distance between centres 1000 (40'") k]
3050 (10')  at distance between centres 1500 (60"") 1
3550 (11°6'") at distance between centres 2000 (80"")
4050 (13'3"") at distance between centres 2500 (100"") i
4550(15")  at distance between centres 3000 (120") o i
- * L
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Tapping and Drilling =
With one Machine only

the special machine for cutting inside
threads in metal of M4 - M 20. Semi-auto-
matically operating. Precision built

throughout. Thismachinerealizes highest
demands.

GW-30

This machineworks economically:Ifthere
are no threads to be cut, drilling work is to
be done at every time. It is very easy to
change quickly from Tapping to Drilling.
Drilling capacity in steel: 1.1/8” - 1.3/16”
(28/30 mm).

GW-30

offers the advantages of the CORDIA di-
rect drive. Full utilization of the output,

high overload capacity. Simple and time-
saving maintenance.

is of modern 'and advanced design and
finish. The operating levers are conve-
niently and clearly arranged. Even un-
trained workmen will become well

acquainted with the machine in a short
time.

will help you to reduce production time.
Core hole drilling and tapping with the
same machine - a convincing advantage.

CORDIA GW-30

CONSTRUCTIONAL FEATURES

Motor:

Direct drive by sliding gears and a triple pole-changing amply dimen-
sioned three-phase A. C. motor.

sSwitchgear:

All controls are arranged oil- and dust-tight within the machine head.
Protective motor switch with thermal overload relay for ON - OFF.
Selecting switch with the following positions: Tapping left-hand action
- Drilling - Tapping right-hand action. Micro-switch combined with
adjustable depth stops for the automatic reversal of the direction of
rotation to the return movement being accelerated. Trigger switch for
inside machine lamp. If ordered with Coolant Pump:additional trigger
switch for the Coolant Pump is provided.

Speeds and Gear:

9 conveniently stepped-off spindle speeds which are obtainable in 3
series at full speed of the machine. Lubrication by circulation of the
oil. All gear wheels passed a nitriding process (TENIFER). All spindles
mounted on ball or pin bearings.

Electro-Magnetic Multi-Disc Clutches:

(Manufacture Ortlinghaus) effect the reversal of the direction of rota-
tion by reversing gear.The main advantage of this method of reversal:
The stress on the motor is reduced by its non- reversing.

Tapping:

Semi-automatic operation. The electro-magnetic multi-disc clutch is
controlled by a micro-switch and adjustable depth stops.The reversal
accuracy is .001 inch (0,03 mm) and gives max. precision when tapp-
ing blind holes. The tap is set up onthe drilled workpiece until it holds.
Then it gripes of its own accord until the pre-set depth of thread has
been reached and returns to the initial position at accelerated speed.
After this the spindle automatically receives the direction of the work-
ing rotation again. The thread cutting process is thus automatic. The
accomodation of the pull-back force, pbeing effective from the
spindle to the material, is given by an adjustable pull-back spring.
Manual operation of the micro-switch for reversal of rotation is also
possible.

Eor drilling work the selecting switch is to be seton "Drilling". Then
the machine can be used for drilling holes in steel of 1.1/8" -1.3/16"
(28/30 mm).

Construction and Equipment:

Substantial pedestal machined from high quality casting, column
ground. Worktable can be swung 360° around the column. The
distance between spindle and working surface of base is 47.1/4"
(1200 mm), thus permitting that even bulky and awkward pieces can
be machined. A separate round turntable can be supplied for setting-
up onthe right-angled worktable. The worktable arm is providedwith a
fitting area in a right-angled position to the table. A carrier arm can
be attached to the fitting area, taking an insertion vice. Inside lamp
and a holding down appliance belong to the standard equipment of
the machine.

Accuracy:

The accuracy of the machine complies with the requirements for the
inspection and acceptance of Machine Tools/Upright Drill Presses
according to DIN Standards 8626.

You will save time with




CORDIA GW-30

Tapping and Drilling Machine

TECHNICAL DATA

Tapping capacity in steel M4 - M=%
Drilling capacity in steel inch.,1.1/8 - 1.
S H 3 mm 28/30
Spindle speeds rem. 90/120/°
it e e 270/350
720/95C
Motor output kw 1,2
Max. spindle travel for tappin inch. 4.3/4
£ FRinge mm 120
for drilling inch. 4.3/4
mm 120
Spindle has Morse Taper Hole MT-3
Max. dist from spindle to bas inch. 47.1/4
ax ance pin ase ittt 14
Working surface of table inch. 156.83/4 x
mm 400 x 35
of base inch. 17 x15
mm 430 x 38
Working radius inch. 11.13/16
mm 300
Diameter of column inch. 4.3/4
mm 120
Overall height inch. 89.11/16
mm 2278
Weight Ilbs. 639
& kg 290
PRICES
CORDIA GW-30 suited for operation
onThree-phase A. C. mains with holding
down appliance and inside lamp DM
as Bench model
(suited for Multi-Unit Drilling Machines) DM
Increase for special voltage DM

Extra Equipment

Coolant Pump with fittings DM
Vice 4.5/16" (110 mm) DM
Insertion vice 3.15/16" (100 mm) DM
Carrier arm for insertion vice DM
Separate turntable 19.5/16" (490 mm) ¢ DM
Taperarbor MT-3 for drill chuck

with cone B-18 DM

Comb. two-jaw drill chuck with movable
driving jaws for twist drills 5/8” and
machine taper-tap (DIN 376 M4 - M 20) DM

Change in prices and construction reserved. Prices apply to voltage 220 or 3
50 cycles.
Printed in Germany . Imprimé en Alle
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