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1. INTRODUCTION

The present increased national industrial export and production drive has
made it necessary to examine Israel's potential bv investigating a specific
industrial sector. The metal industry was chosen for this purpose becausc
of its key role in a modern economy. [t comprises the production of a
great variety of both consumption and investment poods <o that it
constitutes the basis for many additional industries. Tl cructal
importance of this scctor tor technical progress s well known.

The first push towards the development of thos mdustry i Israel was made
during the Second World War, when the Mubdle Bast was cut off from the
supply of consumpt.on poods from Burope and Amer, a4, ut atime of
considerable military requurcnont o the part of thoe S ed Forces
stationed m the rea. Sines the Jowiah popetion was able to supply the
necessary manpower magor orders were ploced wath loen) manufacturers
which helped fheon ro oo d thegp workshops anto oo plants and thus
created the Hoas for futare developnont.. With the cotablishment of the
State of larael o ooder e nount of war surplus cquipment was bought
up maanly from the Unted States and Great Breitain, 16 cnabled [srael's
young industryv to meet the domestiec denvind which was growing constantly
as a result of mass immigration, In spite o ats considerable pelat, o
growth, the local muarket nevertheless remoained very small by comparison
with the markets of more devel pediandusteiad countries, This, o fact,

is now holding up the furthe . development of this industry, which there ore
must turn to exports and bise at- production on the forewga rather tha: on
the domestic market. The required reorientation involve s far-roachurs
changes in the structure and technology of the mdustry, and requires
quantitative'y heavy and qualitatively different investment ad, of course,
also appropriate industrial planning.  Inorder to be able to make
provisions for necessary expansion and conver<ion into an cenort industry,
the need for a number of basic studie= hecame apparernt,

The purpose of the present study 1« twofold: The first o5 to estimate the
present potential of the 'idustry, and the secomd o examine the changes
required in equipment and technology so as to enabie the engineering
industry to expand and produce to a much bigger extent for the foreign
market,

In the present study which deals primarily with the f.rst stage of these
investigations, the mainstressis placed on the stock of equipment, its
maintenance and performance, and on the technolog cal processes
commonly employed. The potemtial and limitations of the industry are




evaiuated in terms of its ahility to produce for the foreign market,
Secondly, the cquipment needs of the industry are estimated in the light
of its existing potential and the ordera already placed for new equipment,
This estimate is based on the current trends and past experience of
developed metal work industries Onthe basis of this estimate of the addi-
tional equipment or replacements required anattempt was made to ascertain
whether the local production of equipment for this industry 1s justified.

A survey of this kind, assessing the available equipment and future
equipment needs of [srael's metal working industry, was suggested in ‘wo
preliminary methodological studies {1, [2] which recommended the following
procedure:

1. Selection of a representative sample of the metal industry.
2. Survey of the plants sampled and collection of data on:
a.  Means of production and technological processes.
b. Systems and instruments for inspection and control.
C, NL'UI])H\K!‘I,
d. Product mix and marketing methods.
3. Analysis of »o qlts,
4. Recommendityine.

To carry out these recor mendations in full an enormous amount of
infornaation would 1+ . oen required, mainly general information on the
enterprise mvestig, -t production methods and means of production
with particular vefor oo 1o the e ot the cquipment and the levels of
precision. Simee this, hows Sers e the fiest aupevey of yte ko and no
former expericnee wi avanlable it b bl B oo e N el qwoy
prelimimary study whicl oo Proesviie aotall Do T pestions
posed.  On the other hand Provides atistactory it o mation on the dis-
tribution of the data so that 1t nas form the husi far o more extensive
study conducted 1 the future . s residts (dao svrve ds g pocod indication
of the answers to he expected, and e an out ine of e maorp
characteristics of tsrael's metal industry

The sampte on which ths study s based was not seloceted by purely
statistical methods, and in view of its necessarily small size, the
selection was cuided by known technolosieat considerations,  While not
strictly representative in the statistical sense the sample nevertheless
reflects the precont state of technology (see Saripling).  On the basis of
the processed datn materid, an attempt was made to estimate the
replacement neods of the plants included i the sample. The main criteria
used for this purpose were the age of the present equipment and the
tolerances attainable with it,

In this industry the precision of performance of the equipment directly
affects the Crxport potentiad, and cises are Known in which orders were
returned hecause they did pot Attaan the required standard, The
information collected (n thic respect was not sufficient!y reliable
conclusions redarding the standapd < of precigion of l
could be done only from the data obtaine

to draw
the machinery. Thig

( on the control and measurement
procedures of the plants tnvestigated. Although of a more general nature, this
information nevertheless gaveaclearer picture of the standard of precision.,
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The age of the machine, which undoubted ly affects the precision of
performance, also affects the standard of efficiency since the technology
of old machines is likely tobhe obsolete. Fven when a given machine is
physically still in good shape becaus it is well maintained or has been
overhauled, it may be technologically obsolcete and the plant using it may
thus be unable to compete with other plants using 4 modern technolngy.
Accordingly the tendency of Israeli plants to prefer overhauls over
machine replacements must be regarded as a very short-sighted policy.
In the long run it holds up the introduction of new teciinques and reduces
the plant's competitive capacity,

To assess the industry's development and expansion trend= the firms
interviewed were asked about the orders for new machine: - that had been
placed but not vet deiivered, as well as about ther expansion plans for the
future, and above all about the cquipment they intend to order,  Exact
particulars were obtained on the orders placed, meludimg the type, model
and size of the machine, the country of origan, the estimated delivery time
and the price. Regardimg tong term development plans it was found that
most of the plants interviewed had no well detined progecr- and most of
them were still engapged i drawing dp then plans Sso that they were
reluctant to provide information on the matter, and coen o her, cevuested
to give merdlv o rough estimate mdicating the - ders of oocnntude
contemplated no veplhies were obtianed. 10 coon that the ek of response
to questions relating to dey. topment plans was due e v 4 desire for
secrecy than to the non-existence of uch plans, andieatia, the complete
dependence of the local plants on the fluctuations in the done stie market,

Finally the problem of cquipmient replacements. was mvestigated,  As
stated, an estimate was made of the current replacement needs of the
existing cquaipment. Since o most instances no information could be
obtained from the plants iterviewed on the price of the alternative
machrnery, prices of conventional machinery were obtned from the Lol
agents.  From this required mvestment for equipment rephiicements was
computed, assuming that the oxisting machiin ry wereo to beoreplaced by
new machinery ot the <ame tvpe and stze Though this gaed of replacement
would constititte o tep foreward with respect to the Leard ot technology, at
cannot reduce the pap between Israel's imdustey and the industries of more
developed countries.  In amformal talks with the plant managers and 1in view
of recent development trends of the metal work mdustiy an the USA as
outlined in the follow iy chaptey gt appears that f the local roducers
want to compete on the world market the old equipment will have to be
replaced with coguipmient using 4 more advanceed technology.  I'his

applies pacti ularviyv to the replicement ot old machime tools, by

numerical control o bine 0 These new machines,  especally

machining coenter o, boive o

i

car g eater precision, eftnoeney and
versatihity but are much more expensive than the canventional machines.,
This introdnces additional factor- into the calewlation whieh therefore
hecomes extremely complex,

* A machnung center s a comnplex it parpose idcinee tultilhing Une Binctieas of two 1o teee ordingry

inachines and operated entirely by nuierical control. Sometinmes 11 contists . 2 combination of » ke,
milling machie and boring machine, or any vther combination made 1o order

3




2. DEVELOPMENT TRENDS IN THE METAL-WORKING INDUSTRY

a, Introduction

Starting from the premiss that Israel's metal-working industry must
reorganize for export production and be able to compete on the world
market it is useful to examine the expected world trends in this industry
which Israel's industry must relate to, and take part in. This applies
particularty to that part of the industry which is engaged in production
and is intending 'o export. In order to he able to compete with other
modern industries it must follow the trends in the rest ot the world. This
does not alwavs mean that it must imiutate the existing tronds but it can
also use its knowlodge te nredict which new markets niv be open to it and
which of the old niari -~ v hecome Aecessible

The following survey deals with Jdevelopment trends in the two main
technological categories - chip removing processes and other metal
forming =iethods, The material rolates maimnlv to the American industry
and some of the Furopean imdustee, el ans tabe o o bkt vear's
publications.  Special weight was grven to the v ve of manufacturers and
managers of leading Western firms, s expressedoan the open discussion
of the matter i the professional pross daring June 1964,

Owing to the important position which machining occupres among metal
processing techr iques we shall discuss it separately from other metal-
forming processes, such as casting, forging, and the hike, As will be seen
in what follows, similar considerations affect att the different chip-
removal procesces and they can therefore he discussed together., We shall
dwell only on those aspects which in the light of our findings have a
bearing on the local industry,

b. Machining

Machines toots are the backbone of the metal working industry. There ig
practically no metal product in present consumption some of whose surfaces
have not been processed bv machine tools. The prominence of this
processing technique may also he seen from the distribution of the
machinery 1 the present survey sample where it was found that 66.2 per
cent were of this tvpe compared with 20 per cent non-machining equipment,
while another 13.8 per cont consisted of various auxilia ry special purpose
machinery. A similar distribution is also found in the industries of
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developed countries. Machining has therefore become the main focus of
research that has led to a new generation of numerical control machine
tools, which cover a price range from $30,000~ 40,000 for the more
simple models up to $ 450,000 for the highly complex machine center types.
Their impact has been such as to bring about what is generally called a
second industriat revolution.

It seems that the main preoccupation of the metal industry the world over
is the introduction of numerical contral machinery. It should be noted that
this machinery was slow in entering the market owing to its high price

a.d the fact that some of its advantages, despite their importances, cannot
be directly translated into financial terms. This is illustrated by the
history of these machines. Their adaptation for industrial use first came
about at the instigution of the US Air Force, when aircraft and rocket

parts became so sophisticated and required such complex and precise
machining that the industry was unable to keep to the required time
schedule. The delavs became particularly disturbing when modifications
had to be introduced in the course of planning which is obviously un-
avoidable in projects of this type. The problem was solved hy the
numerical control milling machines developed in 1953, In 1955 numerical
control machine toals made their appearance on the commercial market
and since then much cxpertence has been accumulated which by now makes
it possible in many ciaes 1o assess ther profitatihity i wivance hy
appropriate cost accounting. It s evident that aith the drowing aumber

of machines of this kind alveady used i industry their introduction becomes
essential even where ot of o hine time per part does not clearly
indicate their superiority, hocinae oF other whvantages not directly
measurable i machire time o0 ety cuch dspects s the delivery time,
the rate of rejecta ol the abality to ape with alterations of the original
design. Thus, :dthough the nunicrooal control machines at first en-
countered groat iffienlties i e aeceptedd on the market, their number
showed an exponential growth once they had been introduced, At present
machine tool mumufacturers o m te 01 abhout 7a per cent of the general
purpose miachinery in 170 will be of thie tupe,

The material pubidished on this <ubject <hows that in spite of the importance
of all the ancillary aspects unit cost considerations still predominate in the
introduction of nurnerical control macinnes. Though the cost calculation
varies for each piant and product it mav be assumed that machine time

will alwavs he ecrsive o determinime the ool of costs. An average
cotputed on the hasis of the experien o e <o far shows that a
numerical control machine spends hout 20 per cent of its time in chip-
removal, compared with b ger cent for ordinary machine tool,

Anotk-r point on which thepe s general agreement s the size of the
minimum series required to reach the break even point, which is smaller
for numerical control than for conventional machine tools, Obviously these
are only average estimates based on instances produced by the machine
manufacturers and cannot be taken as a general rule, Nevertheless they
indicate the enormous potentinl of these machines.

Undoubtedly the investment in numecrical control machines is much higher
than in conventional machines but in view of the technological requirements




R ————

that Israel’s industry will have to meet during the seventions — and §

hss to meet already today — a realignment seems incticated. The
conversion to numerical control machines should be made gradually and
begin with machines of the simplest arned cheapest type .

A description of several machines of this type and their price range are
given below

1. N.C., two axes, point tn point machines withowt tool magatine,
capacity about 5 HP —
Manufacturers: Giddings 4 Lew:s
Pratt & Whitney
Cincinnati Milling Machine Co.
Price range — $ 30,000 40,000

2. N.C., three axes, point to point machines withowt tool magasine,
4~-17HP

Marufacturer: Cincinnati, Cimex

Up to § 60,000
3. N.C., three axes, point to point vertical machines with
tool magazine maximum drill 3/4"
Manufacturers: Brown a Sharp $85,000
(niddings & lLewis, VNC-10
40 tools in magazine $12%,000
Giddings 4 lewis, VNC-158
40 tools in magazine $160,000
4. Continuous pass machining center, three axes, HP 4-7
Manufacturers  Cincinnati $ 100,000 150,000
10-15 HP
Manufacturers: Giddings 4 Lewis, Cincinnati $ 380,000
Kiern & Tracker $ 450,000

(All these machines are highly universal and with a large number of axes.)

¢. Other Metal-formi ., Techniques

Most of the accepted metal-forming processes require a considerably
bigger series to reach the break-even point but with large series unit costs
are much lower than those obtainable with machining processes. The
gencral tendency therefore is as far ags possinle to substitute forming for
chip removal in the production of very big series. In practice this means
that forming techniques are heing constantly developed with a view to the
ultimate elimination of 411 machining and finishing operations. At present
the development 1+ proceeding in four main directions:

cold forming
powder metallurgy
pressure fusion
plastic materials,

e D B e

While all four techniques are already in use they are stil] undergoing
further research and development, The most important of the four ig




eold forming. When agplied to the mmﬂcmmnﬂd’
Wm:wmm“w in tisme and money but aheve all
oliminates the meet for further finishing operations Losses of materisl
8re cwt 1o 2 mir.mum, sometimes to 1ero. Nevertheless, although this
Seehnique has been in use for many years, it has so far not heon developed
and is expected to he much more widely ased in the future

Powder metallurgy 19 a fairiy new fiedd of profuction which i3 developing
rapidly and hae « onsxderatle a hievements to i credit in saving machining
and other complex operations. [t provides almost complete control over the
composition of materials and makes it possihle 10 niain materials un-
obtainable by any other metheri (Conatant development and researeh are
under way and mary innovstions are expected

For light metals, pressure fusion provides an effic ient means of cutting
down machining operations or eliminating them altogether

Plastic materials have moreover re: ently replaced metals for the
production of many parts. [his obviously can only he done when no rise

b temperature i< 1o be expected. The substitution is useful because of

the low prie of pia<tic materials, the shorter production time and the
practically complete climmnation of machiming processes. anel 1 therefore
taking pla v at arn ire reasing pa o Re ently entire svaterms have been
constructed operating weler fully autormatic control.  The svstem comprises
swtomatic feeding arui Conveving devices from one moalding station to
another

Apart from these miator Lines of fevelopment whiich are Likely to have a
direct impact on fsrel's metal ntustry there 41«0 are other technologies
which are heing gradually introd s in the more highly developed
industries and require constant alertness on our part, ahbove all electro-
discharge machining (FDM) ard ole: tro-chemical machining {ECM)
processes At present these ma hines pav off only in fairiy specific

fields and are relevant chiefly for diemakers. They are 1lready extensively
used in [talv, Switzerland, Germany, France, Fngland and the USA and
this will probably have a hearing on the competitiveness of our die- making
industry,

d. Measurement and Inspection

For several years there has beena growing tendencyto imtroduce in- process
control. Inst: of measuring and checking the product only acter it has
been finished it is thus intended to reveal errors at an early processing
stage. The present trend 1s to disclose dimensional errors as soon as
they occur so that the automatic machine can immediatelv make the
necessary adjustments< and the part can be corrected in the .« ourse of the
process or at most only one part need be discarded. Thi< can of course
be done only by means of sensors of a new type placed ot a certain
distance from the workpiece, which react to the slightest deviation, and
cause the machine to correct and adjust itself accordingly. Such devices
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censider Jble impetus with the intreduction of numerical rontrel machines
Which bec ause of their high cont Per hour require swtomatic v precess
camtirols. The process inspection mow in e comeiats of optical,
eloctrical and preumatic instruments Increasing use is also heing made
of lasers, especialls for the & Curate measurement of dimensions

and widely spaced 1. vtances, such as axes, spindies or the motiom of the
Carriage or the machining tabie of mac hine toois,

Measuring and comtrol tec hrology is thus developing hand in hand with the
processing technology. Measurement and comtrol, in general, and in-
process inspection in particulsr, form an integral part «/ presemt
processing developments and any disparity between the twe i bound
seriously to affect the efficioncy of the new tec hnologies .
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& SBLECTION OF THE SAMPLE

The sample was selected from a list of enterprises supplied by the
Mimstry of Commerce and industry which aleo served for a study on the
Steupational structure of the labour force. This list provided the following
infermation

Classification of metal-working emerprises by number of employees into
4 sise groups
Oresp | - 10 29 employees

2 3049

3 50 93

4 99 and ahove

The plants in each group were further claseified by 18 sub-brenches, as
fellows

8. Basic iron and steel industry, Code Ne. 320
b (rom and metal casting 321
€ Nom ferriws metals 322
4 Pipes 323
e Fittings 330
{f  Sheet anc oresased metals mn
8§ Netting and metal wires b 3+
h. Heating and « roking appliances 333
i. Cutlery and work tools b 3 1)
)} Metai  ons ructions 13
b Cooning 2 enails 33
L Meral ating and painting m
M S“rews and other metal products b 3 |
B Industs a. and huilding machinery M0
@  Agri uiturai ma: hinery M1
P Ma: nins v frg IV e commerce

and rouaenoid yee 342
q§ Pumps fMipressars and pumping

eGuipment 343
r. Mechani a. metal work 344

This information was summed up in the following table with the undertakings
classified by site groups (columns) and sub-branch (lines) .




TABLE 1,

Size Group
Sub-branch
(Code No.) 1 2 3 4 Total
320 12 2 3 2 19
321 7 2 2 2 13
322 10 2 1 3 16
323 3 2 0 3 8
330 15 3 1 1 26
331 25 4 § 3 37
332 13 8 3 2 26
333 14 4 0 1 19
334 16 4 1 2 29
335 100 28 15 6 148
336 g 0 1 0 10
337 7 2 3 i 13
339 18 3 3 2 26
340 32 10 8 ] 58
341 32 7 4 1 44
342 a3 7 8 § 51
343 13 10 1 1 25
344 42 2 0 0 44
Total 401 97 69 41 608

Since the present s 1 Ve is concerned solely with the equipment of the
plants, they had to .., . fassified by the technological processes ysed rather
than by their product mix in order to be able 1o assess the function and
real value of :he vatipment an the production process. This ig particularly
necessary in o der 1o decde whether o given machine 1s st} adequate or
must be mmediately replaced. Thgs S Mstarc oo no longer pays to
keep a 20-ve o o) muling muacine 1n o plant producins tone runs of parts
by machining methods, because of 1ty old - fa ~huoned structure, lack of
attachmerts ind low numtboer of revolutions wiich make nnmpossible to

use modern oot too]y Fie samie machine 1n ancther technological
Broup, such as o bigb oy ‘onndry ysing pressure casting, may well

be used for another 5 1o vearsat used for maimntenance and repairs,

For budgetary cooain o, vresentsurves had to bimited to about 60 plants,
We therefore o to anfine ourselves to only & technological groups in
order 1o obtann Lo e ans vesults In determining these technological
Broups we tried sty s possible to hase ourselves on the sub-branch
classification of the oryminal listg, although the match between technological
Rroups and sub braccnes is far from perfect.  The following technological
Broups were defined o tollow s

Group | - Contingong s rrinomachining in small and large series. This
Eroup 1s engaged n confinuous-run production requiring
machining and are “‘tuipped with machine tools.

Group 2 - Sheet metal work and stamping. The equipment of the plants
In this group consists mainly of presses, bending machines and
guillotines of varioys types. They comprise small workshops

10




Group 3 -

- Qroup 4 -

Group 5 -

Group 6 -

for the repair and treatment of dies. Several plants also manufac-

ture assemblies which require some machining and therefore
also dispose of different machine tools.

Structural metal-work including machining and sheet metal
work.

This is a general group since the plants comprised in it carry
out a wide range of jobs, generally to order or in small series.
The equipment 15 mixed and varied with a high proportion of
welding and bending machines, saws and drills. According to
their requirements they also dispose of guillotines and machine
tools, such as milling machines und lathes.

Casting or forging, with or without machimng. The main
equipment consists of furnaces and in forging plants also of
presses and pneumatic hammers.  The bigger plants tend
to manufacture fimished products so that they are likely to
comprise a machiming department - fimshing work.

Special in-hne p oducts

These plauts produce one or several products with special
machinery designed specifically for that purpose¢,.  The machines
are arranged in line with anter-connecting feeding devices. A
line for the production of motal tias, tor instance, consists of
40-50 machines each of which carries out a single bending or
cutting operation. The partly processed product from one
machine 15 more or less continuously ted winto the next.,  The
rate of ou*put of such a hine 1s high and 1t 15 able (o produce
thousands of tins per hour.  The same 15 true in the production
of nails, etc. Within the same Line or as a preparatory stage
one may find ordinary auxiliary machines such as presse:s,
The plants have a muntenance department with machining
equipment for tools and dies, but as distinet from the plants

in group 2 the mucmning equipment must be or a high standard
of performance and accuracy.

Services and general metal work.

This group carries out repairs and single orders, and com-
prises a large numher of =mall workshops and service shops.
The chief equipment consists of welding machine, lathe, saws,
a small melting furnace or forge and sometimes also a small
press.

The distribution of the 18 sub-branches of the survey frame by technological
groups is shown in the tollowing table.

The classification can only be approximative since the sub-branches do

not always

correspond to u given technological process and one sub-

branch may be sub divided among several technological groups. Moreover,
the sub-branch classification had to be adjusted also where the technological
process fully coincides with the sub-branch since an erroneous classification
may easily falsify the picture.

1l
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Teochmelngics! groug b beged -
i 4. 119 ond stien
2 333, 14 and cten
3 Fam of 108, W5 M1, 3¢l S8
4 1, Wi ¥R
] Pors of V31, 310 and ¥R
L ¥4,

~ Serious difficulties arose from the fact that the technological groups do

not correspond uniquely to the sub-branches and that original classification
of enterprises to a given branch was not always correct In some major
instances 1t was altogether impossible to reiy on the sub branch classifi-
cation which proved meangingless with regard to the tec hnoiogical process
Sub-branch 334 for instance includes the "Heded and the Metal Buttons
Company'', which use a press technique, as well as Harita and lakar’
which produce cutting tonls  These are major enterprises whic h employ
entirely ditferent proces rg 5o that "neir equipment (s sls torally fifferent.
For several technaol .« roups the sub-bran h < lassi’¢ ation ould not be
used to construit a « resentative sample of the equipment. and therefore
had to be disregarded and the enterprises had to be selected from the ¢ rude
list showing the plants in running sequence, This was done on the basis
of our personal knowledge of the ioc al industry and the advice of experts
who are familiar with 1ts strucryre

A further difficulty in selecting the sample arose from the fact that the

list had been prepared for a survey on the nccupational <tr . tire in industry,
For an equipment survey the size distribution of plants by number of persons
employed 15 not sufficient because this alone does not indicate the eJuipment
available. Here. too, 1t was therefore recessary to make use of our prior
knowledge of the local industry and of the processes used 80 as to avord

any bias due to the differential ratio between manpower and equipment in

the dilferent tec hnological groups

Accordingly the sample way clearly not selected nn a purely statistical basis,
but according to personal and expert knowledge and information it may be
regarded as a representative sample of the equipment population in the mets’
working industry The sample selected ac« ording to these criteria 1s shown
in the following table

The size group ranking of the plants was brought up todate tnthe actual per
period of the survey so that occasionally it may not exactly < orrespond
with the ranking shown in the original Lists.
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N was intended to select & sample that represents about 10 per coemt of
the population (n the site distribution greater weight was given to the
Bigger plants 30 as to give a better picture of plants that are already
eRpurting or wili be abie to export after they have been expanded or
deveiped Some ftheconsuierations that eided ua im oyur selection are
discussed foiow

Group | - Continuous- run machining in small and large series
The two princ ipal sub bram hes which make u“p this ted hmologeal
group. 119 and 344 isee Tabie 21 contributed 7 plants to the
sampie group However plants from most other branc hes
also belong 1o this group  Since the sub bram h ¢ lassification
often < uts airug the prosess  lassification a total of 1B plamts
were thus seiected from the (ig's 1o represen’ thia categury

Qrewp 3 - Sheet metal work .nd stamping
Here again the sub branch classification does not  oinc 1de with the
technological < lassification and the group was represented by 10
planmts many more than were found in sub branches 333 and 336
alone

Qrewp 3 - Constructions, ime luding machining and sheet metal work
This group covers 3 sub hranc hes inc luding 312 plants of which
301 belong 1 the smallest size group Since plants were selected
from severa. of these sub hranches to rep-esent groups | and 2,
& corresponding adpustment was made and the representation of
this group was 2ot at 20 planta 12 of them in the lower size groups.

Qrowp 4 - Casting or "rging with or without ma: SRLIT
Here ¢ plarnts were seiected ot of a tinal pepiation of 33 plams
Inthis growg 'he  rreapordence hetwier 1 teg nesviog ey al
pracess and the <.t Lrancn was satisfactory  The representation
Was sofewhat Jeo reased Decaude too plant s or ganally incloded
drepped it of the sample one he.ng termporarily closed down and
the other refusing 1o partic ipate

1)




Orewp § - Special line products.
This group includes some of the plants of sub-branches 323,
331 and 332. As most of them sre medium sized it is represented

by only 3 plants

Qrowp 6 — Services and metal workshops.
Many of the "enterprises’ in this technological group turned out
to be hardware and building material stores as well as metal-
bending workshops for the building industry which had no mecha-
nical equipment at all. All these were eliminated and 3 workshops
fepresenting the metal service industry were selected.

The list of plants included in the sample 1s given 1n Appendix No. 1. Plants
Peoe. 37 and 38 did not originally appear in the appropriate categories and
wore sdded later on.

i




4. DESCRIPTION OF THE F1ELD WORK

8. Preliminary Survey (pretest)

Questionnaires on the equipment and its operation were constructed,
including general que-tions on the plant, the handling of raw material
and other particulars ;see Appendixes 2 and 8). The survey was divided
into two stages. During the preliminary stage a small number of plants
(8) was investigated and the results were analysed in order to tegt —

1) the questionnaire 2) the data collection method 3) the effic.ency of
the survey staff.

On the basis of the conclusions drawn from this analysis the field workers
were given further instructions and their attention was drawn to points of
special interest on which they should try to obtain the most accurate in-
formation possible. The questionnaires were revised and several questions
were added relating to development, equipment orders placed but not yet
delivered and additional order s contemplated, while other questions were
eliminated and replaced  Four teams of investigators were set up to
collect the necessary information and f1ll in the questionnaires,

b. The questionnaires may be divided into two categories:

1) General questionnaire (see Appendix No. 1), Here stress was laid
on general information such as the size of the plant, the number
of persons emploved, production control and inspection procedures,
the product mix the tvpe and source of raw materials. This
questionnaire al-o contained several questions relating to the de-
velopment plans or tuture intentions of the management, and the
order of priorities of equaptnient to bhe purchased during the coming
1-3 years

3) Production equipment Questionnaires

a. Machine tonls Owingr to the diversity of these machines 1t is
difficult to draw o div idine Line hetween machines of different
s1zes and in order to  Lassiy tis machinery data were collected
on performance, dunensions ond capacity, and the tolerances
at which the machine 15 able to produce. All these data were
required because precision of performance 15 a major criterion
in evaluating the machine's export production capacity and
indicates the level of technology and maintenance and thedegree

13




to which the equipment is adequately utilised. The information
collected was computer processed and made it possible toclassify
the machines by size and performance according to various cri-
teria. Stress was also laid on the condition of the machine,

its age and its maintenance, which affect its performance, and
the date of 1ts last overhaul, if any, was noted (see appendixes
3-7).

b. Standard equipment — saws, welding machines etc. Here
the classification was made only according to the operational
conditions of the machine and the operating methcd used. Age
is of very little significance as far as these machines are
concerned (see Appendix 8).

¢. Specialized machines — The specific machinery for the
production of metal tins, gear cutting etc. 1s too varied to be
fully recorded but an attempt was nevertheless made to record
in detail several such machines for sub-classification by output,
capacity o performance Where no sub-division was possible
the descriptive particulars, age and condition of the equipment
were noted.

A standard "machine operation' questionnaire was attached to each machine
questionnaire (see appendixes 3-8), containing particulars of the operator,

his experienc ¢ and training.  The form also included additional data on the
rate of utilisation, and efficiency of application of the machine, the measuring
instruments emploved and the operator's actual tolerances.

c. Implementation

Most of the plants selected proved cooperative and hc.pful but some
unfortunately refused to participate in the survey. Others had closed
down and ceased to exist, specially among the smaller plants, while
still others were closed for annyal hohdays. Several plants no longer
belonged t1 the same <176 group into which they had been originally
classified  Thanks to the fact that a reserve had been provided for
from the start substitute plants could be investigated instead of those
eliminated for the above reasons so the distortion of sample as a
result of the causes histed could be kept to the mimimum.

d. Collection and Classification of the Data

The entire information contamed In the questionnaires was classified
80 that there should be no more than 11 sub-categories for each
answer. For instance, there were lathes with & maximum r. p. m.
of 400, £00. BOO, 1O0OO ere Mp te 5,000 r.p.m. These figures were
reduced into 11 groups in «ucn a way that they st li represented the
technological structure of the machine, and the same was done for

capacity, rates of feed, ete. In this form the entire 1iformation
could thus be fed nto the computer.

The equipment was classified into 19 sub-groups, as follows:

1. milling machines
3. drilling machines




shapers

presses

guillotines and bending machines

saws »
welding machines

furnaces

pressure casting machines

10. centre and turret lathes

11, vertical lathes

12. specialized machinery

13. automats

14, grinders

15. gear-cutting machines

16. jig borers

17. broaching machines

18. other automatic machines

19. equipment ordered but not yet delivered.

£

comq'mul-bw

A further sub-group contained the information included in the forms filled
in by the plant managers and enginecrs.
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8. FINDINGS

a. Obsolescence of Equipment

In evaluating the obsolescence of equipment it is necessary to take into
account other factors affecting the performance and capability of the
machine to fulfil its tasks in addition to its age. The principal factors
to be taken into consideration are:

1. The physical age (year of manufacture).

2. The level of maintenance which determines the possibility of un-
interrupted and faultless operation.,

3. The ability to perform at the accepted tolerances for the type of
equipment in questior . which 1s of special importance for machine
tools.

4. The overuauls «.ariied out during the lLifetime of the machine and the
number of elements replaced such as ballbearings, keyways, etc.

5. The cost of operation of an old versus a new rnachine having the same
function.

When it i« 4 question of gomyr over to export prodaction and competing

with foreign manufacturers on the world market the last factor, that is

the technological apge of the muchine, 15 of special importance. In that
part of the industry whrch s engaped in servicing and repairs obsolescence
is far less wmiportant  Below we shall accordmgly refer mainly to that
part of the industry which i< cngaged n production proper. Here it seems
that most of the problems are connected with chip-removing machines.
During the fast 20 vours numerous improvements have been introduced in
these machines, above all in machine tools, The current trends are
described in Chapter 2. As a resull of these developments a machine

that has passed this age lumit of 20 years, regardless of 1ts condition,

1s no longer profitable.  As far as the machinery surveyed is concerned,
the mam problem s the number of revolutions and the capacity. Machine
tools of the torties workmg with high - speed steel tools, had an average
Capacrty or 25 4 HE and a4 maximum of 800-1,000 r. p.m., wrth centres
generally np to 200 mm. tush,  \when the herght of the centres exceeded
200 mm the capacity of the machines was somewhat higher — 3-5 HP — but
the number of revolutions was still within the range of 500-700 rpm. In
recent years most of the machimng operations are carried out with carbide
tools where the speed reqmired s 3-5 times as high as for high speed steel
and the capacity required 1s 2-4 trmes as nigh as that of the clder machines.
For this reason carbide tools cannot be used by the older machines which
therefore cannot compete with the new ones in operating ¢osts,




This is true even when the old machines have been overhauled and func-
tionally are still able to perform. Without going into the economic aspect
of differences in wages, which in Israel are still lower than in the USA

or in Europe, it is inevitable that the use of old machinery must lead to a
situation where the output of the local worker is lower than that of the
American or European worker, a disparity which is bound to be still further
increased by the introduction of numerical control machines. This will over
time tend to erode any wage advantages now still existing.

We shall now discuss some of our findings relating soiely to the age of

the equipment, confining ourselves to a small number of machine tools.

The figures relate only to the sample surveyed, and were not blown up.

1. Milling Machines

Of the 148 milling machines of different types, 47 per cent were over 18
years old and only 53 per cent were of a more recent vintage (see Tabie No.
4), with only 21 per cent being less than 6 years old. The industry is
aware of the outdatedness of 1ts equipment and 28 new machines have been
put into operation while 15 have been ordered and should soon be delivered,
so that the proportion of new machines should go up to 26 per cent within

a year. The situation was found to be substantially the same for all other
basgic machine tools as well. The milling machine 15 a basic prece of
equipment and 1s extremely important for the manufacture of complex
items and therefore manufacturers naturally paid special attention to its
development. The first numerical control machines were 1n fact based

on its performance, and very far-reaching develoninents of this type of
machinery have taken place (see Chapter 2).

2. Drilling Machines

Although some improvements have taken place in recent years the tools
have remained substantially the same, and the number of revolutions has
also remained fairly constant since the materials used for these tools have
improved only slightly. 'The main line of development hus been the
manufacture of combined electromcally controlled niiiling and drilling
machines but the need for conventional drill presses has not heen eli-
minated. These machines have a farrly long lhitetime especially for auxi-
liary or marginal production tasks, so that an 18 vear old r.achine can
still be usefuily employed (see Table No. 5). It should be noted that

a drill press costs much less than any other maciune tool sc hat thas type
of equipment is replaced more frequently. During the past 6 years 65 new
drilling machines were put into operation - shightly over 19 per cent of all the
drilling machines found in the plants surveved. 'his as reflected 1n the
small number of new orders placed: Only 3 10w machines were on order
together with the machines introduced during the last 3 years constituting
slightly over 10 per cent of the total (36 out of 342 muchines at the beginning
of 1969).
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3. Lathes

The lathe is the most basic machine tool for the manufacture of circular-
section bodies which form part of most items used by modern society since
there is hardly any moving bndy without a considerable number of such
parts. During the last 10 years the structure of these machines has under -
gone tremendous developments, because the introduction of new tool ma-
terials — carbides, ceramics, diamond tools — required machines with

a higher spced of revolution and capacity. This gave rise to special
structural problems and above all called for greater rigidity. The new
machines are more strongly built and have a different profile. New
materials meeting the structural requirements of the machines were
introduced so that the machines should not be too heavy, and this has
raised their cost. At the same time new accessories and devices were
developed to increase the work rate and expand the performance range of
the machines by reducing the down time.

From this it appears that the main point as far as lathes are concerned

18 their general economic efficiency of which age 15 one of the chief
criteria. There were U35 lathes of different types in the sample
including turret lathes over half of which were found to be obsolete in
all respects, with 50 per ~ent over 18 years old and somewhat over 41
per cent 24 vears old or more (see Table 6). As happened previously
in Furope® however, there 1y a tendency to replace the old lathes and
since about 1960 over 31 per cent have been renewed. This means that
1960 was the turning point when the old cquipment began to be replaced.
Taking into .« count the orders placed and the machines purchased during
the pust three vears it uppears that by 1959 shightly over 11 per cent will
be totally new muchines [eass than 4 years old. In modern industry there
Is a tendency to coplace some of the lathes with screw-cutting machines or
cylinder grinder- which perform some of the ordinary operations better
and more accurately than conventional lathes. To some extent this

tendency may also be noted in Israel, especially as regards the intro-
duction of automats,

4. Grinders

The use of grinders, traditionally regarded as finishing machines only,

has been recently expanded with the development of special abrasive wheels
for cutting. CGirinding is also being increasingly used to remove big quan-
tities of material (especially for cylinger processing) at a higher speed
and with greater precision than with a lathe.

* The high number of old lathes is due to the fact that during the first years after the establishment of the
State of lsrael many machines were bought froin American and British war surplus stores which had been
originally designed for military production, The European industry also bought these machines at the

time but by now they have almost completely disappeared since they have in the meantime been replaced
by modern machinery of local or foreisn manufacture.
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The sample included 174 grinders of &ifferent typeos, mainly cylinder and
surface grinders and their use seems to be expanding with the Nigher
precision standards required. Accordingly the nember of nd grinders

was small. Only 34 per cent was over 18 years and 29 per . ent less

than b years old including the 14 machines ordered and the 1% machines
installed during the past 3 vears the proportion of Erinders that are less
than 4 years old should be 26 per cent by 1969 (gee Table 7. Considering
that these figures relate to the end of 1968 ;1 may be assumed that additional
orders will be placed by the end of the year, since manufacturers whoe stated
that they did nct yet know exactly when they would place their orders said
that a decision to that effect would be taken in the near future.

5. Shaping machines

These machines for the production of plane surfaces are not sccurate and
exact tolerances cannot be obtained.  The shaper scrapes the surface and
is therefore hardly used in production lines where milling machines are
used instead, except when large surfaces are required Milling machines
can carry out 95 per cent of the jobs performed by shaping machines

For maintenance work, repals s ard wernauls on the other band this
machine 15 extensivelv used {1 s reiatively cneap and has a ong Lifetime,
because 1ts simplicity mukes 1t easy to overhgg! The age histribution is
therefore hardly swwmifio ant. Oyt of the 49 ma. hines orly twir were [exs
than 3 years old. 5 were up to 6 years old ahile 16 were s -« than 18 years
old - altogether 31 per cent.  The remairing 67 per cent were over 18 years
old. With any other machine 1ool this would be serious but . onsidering

the type of the machine and the functions 1t fulfils the situation 1% not bad
at all, as may also be seen from the fact that only | new ma:ihine has
been ordered

6. Presaes

Here the international tendency 1s to KO Oover to high speed presses with

automatic feed.  In fact it was found that 5 such prevses have been ordered,

for two of which no price was given ithe order 1 part of this year's plan).

The other three cost a total of 11 150 000 (one of them having specific

operating characteristics for different peeds and « nsting 11 80 000

The lifetime of a press 1a genecally long and the existing mac hinea

imludmg the nider ones. can still he used Sof Many years 1o ome (X

the 214 pres-c o in the sample 30 per  crt or 105 were less than 1A

Years old and the rest were older Paking the 10 that are (ess than 3

Years old and the new orders plac ed there should te shightly over 17

per cent new presses by 1469 whiin is fairly reasonanle, aithough some

30-40 modern mu hire s 1 rrquired ta take it Sf Lotion the obsolete

i presses used in current produ tion  Mac hnes tha! are over 2% years
old - 87 in number . onstitute siightly over 40 pe: : ent < that partial
replacements are definitely justified Though the Quality 1 the presses
manufactured locally 1s satisfactory, the models are obsoviete.




When they wvere purchased sinre the smalier and medium sised plasts
Fogard them as non-durebie oquipment. When the saw breaks down which
WHR the simpler models 1o o rare orcurrence it 1s essily and fairly
799idly repaired but if the cost of the repair 18 too high it 18 promptly
roplaced The machine serves the stores and suppiies production
material  In prouuction plants a machine of this type is placed at the
boginning of the line as the first machine tha' supplies the material

of the required dimensions to the remaining machines There is a
tendency to go over 1o horizontal band machines which are able to cut
metal rods at a very high speed

For these reasons the age of 70 out of the 48 machines 11 the sample was
MOt known and at (east half this number was presumably bought up to

10 yoars ago  The percentages were not processed hecause of the missing
data [t snouid be noted that reciprocating saws of a fairly high quality
are manufactured locally and only fast bandsaws must be imported. Only
tweo such machines have been ordered.

8. Guillotine Shears and Beniing Machines

Simpler models which have a very long lifetime are found mostly in
SMMall worashops  Somewh. nore complex . dyustable machines with a
higher degree f precision  which are therefore also slightly more
expensive are found in the big producer plants. The sample covered
T8 machine< of wriih 45 were ver LB vears old 38 - oier 25 years
and only W or siighitly over 41 per cent. le<s than I8 years old, with 16
or 20 ' ough' up 1o 5 years ago Cmily 3 machines are on order Simple
bending macnines and guillotines for sheet metal of small ¢. mediam
width  uptoatou' 2 m are moanufactured Lo ally in smatl machine
comatruction plarta [he tilade 15 usually imported Ihe machines are
built to order and anot proiu ec fog the general market,

Although this machinery can be Quickly overhauled and the precision
required is not high, the state of the equipment is not satisfactory and
needs :mproving

® Vertical Lathes

This is a fairly specific machine of which only 7 were found in the sample.
Two of them are very oid and no information as o their age wis obtainable.
Another 3 are up to 25 years old while the remaining 2 were in the 4-6 year
age group Vertical lathes are used only when ordinary machines are
enable to do the job wo that their rate of utihisation s low and thegr
mimbers few They ate dealt with separately not only hed ause of

their specific function but because their structure 18 coinpletely different
froem that of ordinary lathes and the findings are not applicable to lathes

generally.
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10. Gear-cutting Machines

These, too, are specific machines and the sample findings are not applicable
to the general population because: a) 22 out of the 23 machines in the sample
were found in one single plant*, and b) to the best of my knowledge only

3 other machines exist in the rest of the population. The machines surveyed
were made by 2-3 major US firms and one Swiss firm and the models are
suited for several types of work:

a. Straight ordinary quality type gear wheels

b. Straight high quality and hardened gear wheels

c. Special gear wheels for motorized vehicles, including crowns
and pinions,

Some of the gear -cutting machines were bought second-hand but thoroughly
overhauled about 7 years ago and again about two years ago. They are all
fit for operation but not all are fully employed, with only a rninor portion
of the 22 machines concentrated in one plant being utilized at the time of
the survey e plant was, however, taken over by a new management
several months ago and 15 now bemng reorganized.

Since the machine aere bought second hand the age of some of them
could not be ascertuined but they seem to be over 18 years old. The age
distribution arrived at cordingly as follows:

1 machine 34 43 years
2 machinesy 25 - 3 "

4 18 - 24
l tt l() l3 "
2 " '* () LA

13 machines, unknown, estimated at 18 — 25

11, Automats

These machines were first introduced 1n major quantities during the
sixties, but some two vears ago purchases came to a halt as improvements
were expected and virious problems had to be overcome. Most of the
problems have in the meantime been solved and in the next few years the
number of muchines of this type may therefore be expected to grow. A
serious rival are copying and multi-spindle lathes whose use is constantly
expanding. Several manufacturers desist from buying additional machinery
of this type for the present in the light of modern developments 1n auto-
mation. The age distribution of the 25 machines in the sample was found to
be z2s follows.

1 machine unknown (bought second hand)
1 machine 18 - 23 years
1 " 14 — 17

12 " 7 — 9 (in different plants)
5 ”" 4 _ 6
3 " 2— 3
2 [1] 0 _— 1

* In each type of machine the dispersion among enterprises was checked before drawing conclusions; a
similar atypical concentration was found under the headings "special automau” and "special machines”,
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Other plants in Israel also have machines of this type so that the sample
seems fairly representative. For the reasons mentioned no orders for
new machines had been placed.

These machines generally work in one and a half to two and a4 half shifts,
Some plants use them in three shifts. The machines are relatively cheap
and are used continuously until their performance flags, when they are
not overhauled but replaced. In spite of their simple structure fairly
close tolerances are obtained. There are several small plants employing
5 -7 men which have two automatic machines of this type and work as
sub-contractors at a highly satisfactory quality and output,

12. Jig Boring Machine

There are only few machines of this type in Israel, as is evidenced by
the fact that only 4 machines distributed over 4 plants were found in the
sample. No 1ew orders were found to have been placed and few are
likely to be placed in the near future. On the average the industry buys
one such machine per year. The age distribation of the 4 machines in the
sample was as follows:

1 machine 34 years
2 machines 7 9 years
Il machine 4 b years

This is a high precision machine which must be operated 1n an isolated
room, if possible with controlied temperature or at least with ventilation
and a maximum bLanidiry of HU per cent,

13. Broaching Machine

This is a specitic single purpose machine of a very simple construction,
It is used to cut grooves in rods or horings by cutting with small teeth
ranged consccutively at sniill differences in height Fhe sample was
found to contain 5 machines of this type, 2 were new . up to 1 vear old,
and 3 were of ancient, unknown vintiage Maost of the johs pertormed by

this machine can be carried out by nodling machimes and there are milling
machines equipped with speciai acces uries for this purpose.  'his is
why the number of broachimg machime, 15 <o anodl They are used only

by major production plants as for small plants there 15 uttle sense in
keeping this specific machinery.

14. Miscellaneous Furnaces, Pressure Casting Machines, Special
Automats and Specific Machinery

Here the lifetime of the cquipment 1s difficult to define. A furnace, for
instance, can work 50 - 60 years if 1t 1s dismantled and reassembled once
a year. Pressure casting machines also have an extremely long lifetime.
They have come into increasing use during the past few years. They




consist of a small furnace and a device which exerts pressure on the mould
which is exchanged after a given number of castings. The moulds are
mostly made of metal. Special automats and specific machines generally
form part of the production line with the vartous units being replaced or
overhauled in accordance with the general mainterance policy for the
production line as a whole

From the age distrit ution of the differert types of equipment included
under this heading 1t appears that the number of machine tools bought
during 1948 - 50 15 much higher than in previous or subsequent years.
This was due to the purchase of surplus war production equipment avail-
able in Furope and America during the post war perind  Another peak
is noted during 1955 - 61, due to equipment purchases it of German
reparations funds. Examunation of the particulars of the vquipment
confirms this conclusion, with the bulk of the machinery purchased in
1948 - 50 being of US manufacture and the rest Eritish-made, whiie most
of the equipment bought in 1955 - 61 18 of German origin.

b. Distribution of Equipment

The distribution of the machinery among the varinus technological groupe
is shown in Table 8. All types of machines appear in group 1, but
machine tools are prepc jerant. The group distribution generally
reflects the plant ¢ -t ibution, with the following more or less constast
ratios:

5 milling machine-
6 lathes

7 grinders

T drilling machines
1 shaper

2 presses

1 saw

! turnace

To this must be added the standard auxiliary equipment required by
every plant. such as a welding machine and the like. These proportions
nved not apply to every plant in this group.  Slight variations in the
composition of the equipment may be « aused by the different requirements
of the produ ts manufactured  In the four [ast mentioned types of ma-
chinery the: varoitions may be . onsideratile  (n the average the
distribution conforris to the accepted v alues [2] and the 6 5 ratio between
lathes and milling machines seems highly reasonable under present
Israeli conditions wrere numerical contr ol mac hines have not yet heen
introduced. The 7 ¢t hetuoen Iathes and grinders seems rather
high (see the discussion of grindersiand a ratio of 6 8 or 6 9 would

have been preferable In view of its {lexibility and versatility ani its
constant machinery ratio this te hnological group 1< the hest candhdate
for the introduction of numerical control machines.

In technological group 2. tco, (sheet metal and stamping ) the machine
ratio found i Table 8 largely reflects the ratio found in the individual
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plants, although the scatter is wider than in group No. 1. A typical basic
production unit has the following equipment ratios:

presses 25
bending machines and guillotines 12
welding machines 15
furnaces 0-1
drilling machines 12
saws 4

Bigger plants may also have a basic auxiliary servicing workshop with
the following basic equipment

1 grinder

1 — 2 milling machines
2 lathes
1 shaper

The fact that the composition of the machinery in the different plants is
fairly constant indicates the versatility and flexibility of this technological
group which 1ndicates the possibility of mergers of several plants for the
formation of bigger production units.

Group 3 (constructions with machining and sheet metal work) constitutes
a collection of widelv divergent plants varying according to their different
functions. They ure able to undertake 4 wide range of non-routine
orders, and in order to do so must dispose of 4 multitude ot cquipient
and services, Nevertheless, with a view 1o o more streamlined nse of
equipment and in order to attain a higher utihzation rate some plants
specialise 1n a given product or group of products such as mobile crunes,
construction equipment, e¢tc. Here the compositon of equipment is
obviously greatly affected by the type of product manufactured In the
more versatile and flexihile plants the basic unit is as follows:

welding machines 8
presses 2
bending machines and shears 2
saw s 3
drilling machines 5
lathes 4-5
shapers 1
milling machines 1-2

As stated, the rate of utilization of equipment of a unit of this kind is
generally low.

In group 4 (casting or forging with or without machining) the composition
of the equipment 1s not greatly affected by the product so that a typical
ratio may be expected, but since the sample representing this group

was very small no representative basic unmit rould be constructed. On
the other hand a comparison of the different casting and forging plants
shows that the distribution of the equipment 1s similar even when

30




machining processes are included. This, of course, does not apply to
either presses or furnaces. Forging furnaces are built quite differently
from casting furnaces. While the forging furnace heats the material

but does not melt it, the casting furnace is designed to liquefy the material.
This makes for the existence of combined forging, casting and machining
plants which are very common in the USA and in Europe. In Israel there
are only few such plants at present and further developments may be
expected.

In Group 4 (special in-line products) the plants specialise in specific
items so that the machinery is specific and cannot be converted to other
uses. Such plants are justified by the domestic consumption or the
export prospects of a given item. The investment is high <o that the
erection of a plant of this type depends on the marketing potential of

a specific product as distinct from other plants which with relatively
slight modifications in equipment and machine lay-out are able to shift
from one product to another.

Group 6 consists mainly of servicing plants or big metal workshops and
here the basic equipment unit cannot be defined.

¢. Equipment Orders

The equipment orders by type of machine and by technological group

are shown in Table 9. Since no price estimate 1s so far available for some

of these orders it was difficult to arrive at the total cost

Most of the orders were placed by technological groups 1 and 2. This is

understandahle 1f we bear 1o mond that many bag plants are found 1n these
groups In tact the orders were placed exclusively by plants belonging
to sive gronp 4, with over 99 men each (nly few orders aere placed
by the remaming technolopical grouaps and none at ali by o oup 6.

Summing up the orders for which price estimates are available, the
following picture 1s obtaied

Technological group 1 52 machines IL 3,833,600
2 9 137,000

3 1 2,400

4 5 290,000

Total IL. 4,283,000

Additional machines were ordered or about to be ordered, but the price
was not yet clear. These are shown in Table 9 [t 1s estimated that their
total value does not exceed 15 per cent of the orders whose price 135 known
and that they amount altogether to about L 640,000.
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&, Lovels of Previcien, Inspoction st Mossurement

Undor this heoding we shall denl with the lindings relating to precision

of portormance The questiors “m the pre- sion of the equipment were
ARewered by the machine operators or foremen byt the data abtaired &id
et prowe reliabhie o thatl ra ¢ ome lusions ¢ o 4 be drawn from them
There was » geveral tenderncy 1o give an exaggerated entimate of the
performarce Nevertheiess with all due reservations it appears frum
the information 2btained that the sqpiipment was n good rondition in
rolation to i1s age and that furctionally mo .t of t was satisfactory. thanks
e e froquent over? auls  rried out by Pany plast owners and managers,
which extend 'ne lifetime of the machines and preserve their standard of
precision This policy of carrying owt frequemt verhaul= on the other
hand, seems to lead to tec hnolagics] stagnat on when apr .»d to machines
which are undergoing < nstant deveiopments

The Mmaia conc lusions on the industry s production capacity as regards
product prec iaion had to he drawn from the data obtained on the measure-
Mmoot and control methods used [t was found 'hat almost all plants
toehmological grous | had o sperial quality contral departmemt  Several
plams dispose f nighly ac urate measuring devices and 3 well set - up
mespurement and  omtrol ooms were found with 3 5 1 P instruments®

Apart from these five piants whic h Carry out tr 7 measursments \n special
eomirol rooms and calibrate their instruments none of the ther plants do so
or dispose of any alibrating devices  They 1s nt seem aware of the need
for accurate measurement and precision of performance Vo h time is logt
i fitting parts hecasse of 1pa c srate toieran es and (ases ¢ known where
ONport orders were returned hecause 1he tole ances were ot as specified
ALl this 15 the firect rewult of the fact that the nred for precision has not yet
boon fully rea.ized  Apart from the 3 plants mentioned rome of the . ners
earried out any 1n provess inapection  [aspectiion methorda are obsoivte
and lead to 2 large number of rejects.

o. Manpower

Tabie 10 shows the manpower distribution of the plants, by 'echmological
gvoup. The manpower was divided into the following catugories

Total producr. .+ pervonnel - all persons en.ploved who are directly
comnected w1tn production

Engincers - 8l gualified engineers
Teochnic ians ~ sl 3ealified te. hmy ans
Administrative staff - all members of the sAmimintrative staff

directly - mnected witr production who are
ot quaiified technic1ans 7 engineers

Qperetves - all production peracorel Aot helonging 9 SNy
of the above categar e

¢ L4090 MEeen Saptts of seemsing wp 4o 19 seowery of &1 merrm




This classification was made to indicate the weight of each category in
the production process since the ratio between the different categories
has s direct effect on the efficiency and standard of production.

TARE 10
Techno- No of No. of admi- No. oftech- No. of Engiaeers - Tecinicians Total produc-
bogical group  workers  nistrative staff  nicians  engineen Labourers Labourers tion personnel
1 874 4 45 30 1:.29 1175 1043
L | 144 54 17 23 1:32.5 1:43.5 838
3 %7 58 3 < g 1:25 - 1
4 i 13 1 1 1:28 - 218
L 1% 13 L 1 1:28 1:33 04
] “ 1 - - - - T3
Totel me 2% 17? b 4] 1:32 197 3137

In the modern metal ir:! .stry there is an accepted engineer/labour and
technician/labour r 10 and the figures appearing in this table, especially
for technological groups 1 and 2, are far from optimal  This necegsarily
affects the «fic 1enc v of the plants and above all their future development
prospects ail tne more so since most of the technicians and engineers
are emploved by the major plants so that the me fin and small plants
practically have no technical and engineering statt

6. ESTIMATED COST OF EQUIPMENT REPLACEMENTS

The cost of equipment replacement was estimated on the basis of several
criteria .

1. The retirement age of the machine i1n question.
2. The average price of the machine 1n question according to the sub-
classification stiown in Appendix 9.

It was found that the foliowing machines in the sample surveyed needed
replacing

M:iling Machines after 18 years 89 pieces
Lathes " 18 120 "
Grinders " o188 " 5¢ "




Automats after 18 years 3 pleces

Jig Boring Machines * 15 " B
Presses " 3 " 6 -
Guillotines " o3 " s "
Drilling Machines I - T 2 "
Saws*  § T
Welding Machines®* 4 "

'L ’a“‘nmc hd
Lathes - 2,740,000 -
Grirders - 1.543,500. -
Automats - $3,000. -
Jig Boring Machines - 36,400 -
Presses - 2,242,000 -
Guillotines - 1,750,000, -
Drill Presses - 256,900 -
Saws - 185,200 -
Welding Machines - 157,500 -

Total 13,349,500 -

This estimate 1 clates to equipment of the same si1ze and type as that wruch
has to be replaced  Undoubtedly the new equiprient is more mode- n and
includes many improvements that are likely 1o encance the industry's
performance  Yet tne estimuate does not take int . avcount the future
expansion of produc fion and recent o oelobments an the production
equipment -+ i vt o foon metabindustry An equipioent replacenent
program like the oo o 4 wted wove amay enable the industry to compete
on the wnternate o e b present o byt gn o relatively short time (ts
competitivenes , in agait ey 1o be impaired owing to a renewed to.n

nological g patticno o of the plants in group | ['o prevent this
undesiral v b et 5 oA appr Oac o is retpired, tasing into aco ount
recent i st Gt s el machines, mathining centre
as well 4o v vt o 0t requirements of tne aindustry . Tors

will lead t 4 e a vtiniite camptrising new types and ditierent quantities
of machines ite entire outlay of the machinery will thus be different
80 that the ¢ ai o o bec smes highly complex

The above ecstimate where every old machine 15 simply replac d by a new
one Shows "1t e tota investinent required for the plants surveyed
amounts to abost LDV S million 1t was tound, however, (see preceding
chapter ) triat thie total orders placed, inciuding those whose value 1s still
unknown, appgregate ot 1S maihion This mearns that orders have been
placed for only atoat i d of the equipment that requires replacement,
Partly triis nian te L v the St that many manufactures s holt up major
investrment - n - onvertional e hine tools antil they have sufficient data
to decide on the (ntr -t tinn of numerica, « ontrol mactines  A\' any rate,
however. it 1= '¢ar tha! investments are much lower than required,

* Owing 10 lack of informate.n on over hatt the saws and welding 1oactiim e eplacement jiguis wi
fined arbitrarily according o Un umber of machiaes 1o the sample




7. SUMMARY AND CONCLUNONS

8. Mate of Fquipment and Level of Techmolagy

R was found that thanks 1o high maintenance standards and conslant over-
Mouls the equipment 15 in good cperational condition and its precision of
perfermance is adequate to its present tasks  However, of the 507 main
types of ma hine toals in the sample (milling machines, drill presses,
lsthes and grinders ahout 26 per cent are over 41 years old or of enhnown
af? - wsually < ond or third hamd machines which hay- sutergome genersl
overhauis and work at 3 very low capac ity and ¢ B o Aaat T oper cont
dste back t~ 19313 19 with a gimilar performance (evel Ancther 1 4 per
comt were hought mimed ately after the Second World War mainly from
American militar. - - they were originally e grnest for war
"m!iﬂ'ﬂ arnt o are - ringi ally chenlete and gnsg ted for menie rn ¢ arvede
tools. About 17 per  ent date ha. &k 1o the pEruwt wher  arbhule tonls were
first intrewtu o arm! work at loow apes g few& thas 1000 ron oy These
were bhought s ime 7 1Y veare ag gasvally from Corrmar reparations

Only 21 per vt ftre mg bores are o F afr T date R RTIE BPEN

While about 514 pEr o Eent if the Fguipranent can <t e geed Tor another IM;
years, only 1! per ent will he e onom ally servic eahble after that period,
producing at a reasonable yrit o ost

Por historical reuzons and a3 a resalt of frequernt unemployment 1n former
periods, lirael's industry 1< geared to frequent verhauls %iace the
Mandard in th:a respect i vers hugh marafa forer s Yerd o hold om to
teebnclogicsily o haniete epaipraent and of s 1P Gl for new tee hanlogies to
become ac¢ epted The introwt tiom of - art e towids firnishes 3 gtnk'm‘
exarmple It swoax Fourmd ir e o, oy that b Y ospeed tacis are the dam inant
material and  artade fonla are gt beat yeed p 10 per o ent of casea amd
then only are soltercd touids of the oldser type Pp to the nresent day the
Iroduction of throw away toela with o griade irderta has heen extremely
slow for the <impie roa-on that high <peed machines with 3 suffi iently high
COPRCItY o whiich it wonill Tue worth while fo HAE suc b toole are not available.
In the rest of trhe woril thaose taerls are yaed extensivwly

Major devel pments are row agan takiig place with the introduction of
mumerical control machines into current praduction  These developments
must be closely followed and the introduction of sech machinery should be
contempiated, weighing cach case om its merits.




The servey has shown that in the sample surveyed orders were placed for
onlly ene third of the eatimateod amount required for the replacement of old
oguipment by new machines of the sam+ type and size and it is essential

et the industry should as evon as possible catch up with this investment

lag.

b. Messurement and lnspection

The production capacity of the metal industry is largelv dete rriined by the
mecourement and inspection techniques applied. It was fenerally found that
the plants surveyed were deficient in this respect.

Only the bigger plants with over 99 employees had satisfactory process and
product control and even there deficiencies could be noted,

Immediate steps must be taken to introduce improved measurement and
inepection techniques and to examine the introduction of new techniques,
sweh as in-process inspection, which are a Kreat help in rationalising pro-
duction. [n addition 2 - 3 central service laboratories should he qst up
which should be ahle to teat gauges, hardness standards, <urface quality
and length measuring instruments iparallelimeters, my o e
indicators etc ;- at a reasonable price and 3t short rder [hess laborat-
ories should he squipped with temperature and harm odity ot 0 maximum
3O~ 4 (natailation [here are three laboratories of this =:rvl operating
at present  the Standards Institute in Tel Avic, the Natool ¢ ouncil of
Science at the Hetrew University in ferusalem ard thr Latvsratory of the
Mechani al Fogineering Faculty at the [srael 1ot tr 0 1y Briology in
Haifa, bt their services are yaed by a very smal nurmber 4 plants. There
are at ieast another three laboratories « apabie of offeriny the necessary
services, in the [srae!l Aircraft Co, at Amcor Ltd  ani the L.eyland
factory in Ashdod. During the initial stage a fixed price 111 should be
worked out and the industry should be induced by means of various incentives
to make use of the services offsred by the «xisting laboratories.

Manpower

The survey indicates fhat there in a shortage of qealified technicians and
engineers. Plant managers, mainly in the bigger undertakings, complained
that they had grest duffi~ulty in obtaining tis type of staff., The division of
Jobe and authorities betw: . n enginecrs ind techni ians thus becomes
wnbalanced and this has # Lad cffect on the industry a» a whole,

There s a hiyh proportian of aorkers who have gl roons two, three or
four years training in a4 v ational = hool 19 well 5 ~«<itled workers with
sbowt 8 years experiend  in 2 e ialised feld. Altog« ther these skilled
workers comstitute about 55 por . ent of all the operative s in thie sample but
enly a minor proportion s skilled enough to be able to operate modern
mechinery after a short .« rit of training. It is therefore neccssary to
traia a cadre of shilled workers capable of ope rating modern machinery,




The present curriculum of the technical schools should also be improved
and more engineers should be directed towards production by expanding the
training offered in design, production, industrial engineering and adminis-
tration at the Technion in Haifa.
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9. APPENDIXES

Appendix No. 1 — List of plants included in the sample.
2 — General questionnaire for managers and engineers,

3 — Questionnaire on milling machine.
(3]

4 — on lathes.

5 — X on drill presses,
1 .

6 — on grinders
t

77— on shapers,

8 — Standard machire questionnaire.
9 — Machine prices,




Apperndix No.1

LIST OF PLANTS IN SAMPLE (omitted from English transiation)

Appendix No, 2

TO THE MANAGER 1,1-0

a) Organization Name of enterprise
No, of management staff
No. of junior management staff

No. of engineers
No, of clerical and administrative staff
No. of production workers

Departmental division Department Field

b) What are the future development plans (if any) —relating to products — expansion of output

i ————————

What are the immediate development plans relating to products - expansion of output

Remarks




CONFIDENTIAL

MANT - GENIRAL 1.2-0
CUWIEY ENGINEER

s} Name of enterprise

sldren:

typs of ownership: company/public/Histadrut/ rivate

Peducts

Tetsl mes of plant:

M Raw materials

Sowce;

Type

Form of purchase bars semi-finished  ingots/ sheerx
Material preparation by operator/storeman/special department
8. Order for series placed by order # drawing; written order/ verbal order

1.
2.
3. Whether purchased according to specification
4.
1 9

1. Comveyance of material to work starion: (means of conveyance)

¢) Tools
1. Pace of purchase  [sraet abroad
2. Type of tools used (materal, torm, type)
3. Shape of tovl designed ~v: ___
4. Shape gound by plant the e cturer
5. Tools of the plant cround byv: ox 110t/ tool room
$. Woek tool selected by aperator designer/foreman
1. Type of tools used for tnachining
nis % of rools used i the plait
wedded carbide T
Theow-awaycarh le ____ % " v
ceramKCs — .o
damond _ - - " ="




CONTROL AND MEASUREMEINTS L1~

How ls the control carried out during the stages of production (except by the operator):
With whet instruments are the parts inspectad:

| od o

Is there a control room in the plant: Yes/No
Are the measuring instruments periodically checked: Yes/No
By what means are the imtruments tested and where:

. s there a slip- gauge system in the plant: Yes/No
7. What type, grade and number of pieces:

8. When was the system tought (year)
%, If the aystem (s over 3 years old, has it been calibrated, when and where
10, Does the plant use standard gauges (yo ot go): Yes/No
11, Who builds the gauges other manufac turers/the plant -
12, After how many measurements is the gauge calibrated

MEASURING ROOM (1F ANY)

1. Is the room air conditioned: Yes/No

Temperature regulstion “
Humidity control %
2. (Note additional particulars about the room)

3. Kquipment of measuring room
Slip gavges
Geanite Mats
Hardness testing equipment
Prec ise measurement profiie projector
What equipment do you need which for some reason is not being acquired




DEVELOPMENT

A

What machines have you ordered that have not yet been delivered

Type

size or model

name of
manufacturer

appronimate
price

replaciog —

in addition te

prpe - E

Lbiscell-

,wpr




. ~mwnmsm~nmat4mhmumhmm

Type

sise or model

name of
monul se warer

ppron iate
prce

replocing -

" widivion g
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Appesdis Be. 8

CONMDENTIAL M 1 -}

Tepe of mochine: Walling Machos

@ General dats

L

»

»

Nome of menulscraree -
Bome of modei ; , , ,

Youoe of manufacrare .
Yoar of purcham fram
Note of marntensnce N7 3 homeorie regarding mauenance

wWhan was the Lam - ompiets oserheul )
When wat the jast partial everhaul (which companents)

Technicai data

Duive Sy

k
3
4

(]
L

, Spuedie’sr p m

Power of maa moter tpm

T conling pumip motor
Additional motors - indhicate funcuon, power, r p m  and voltage

Type of cutter clamping
Spindie tizesr (Diamewens)




Tobin foods tom , nm/mia. w w man .

mn/ min

"‘h&“ from » - R ———
Tunsl rembe: of spoeds

CUTTING TOOLS

Cioenlar saws, face mmu\g cuitters, W' Cm‘ colinn, end mm

]
{indicate appropr ate 100l and add if needed)

HARD- METAL

Indicate what types of tools with & hard-metal conting odge soe wed.

OTHEIR DATA

1. Floor area (ner)
2. Machine he:ght
3. Machine weight
4. Accessonies and special tools

8. Adapationsand spe. il arrangements on the machine (indicate if achieved in the plant or in amother ons
and which one)




o 1=
& Machis apesones

1. b thore one e guisr smter: Yoo/ e
1. Polomsians! education - what z\:;nr

3. Genersl educstion (if not  an spprentice sehonl)
4. How long u he engaged 1 this mofession)

& Awage weirght of pares:
§. Manimum we ght of pans
1. Operstions oa part hegin and end on ths machine Yes/No

¥ NOT

AR ———

Last opecation 11 made on machine No.
Next - . . "

8 Operater has the part's drawing - Yes/ No/Sometimes
H not how does he get aistructions’

8. Am rolersnces indicated)
18, What is the closest 1olerance?
11. T normal N :
12. Which ineasuring tools does the operator use regularly
13, What inspecrion tools are availabie to the operator

Hat he a mucometer ot anything more precise!
14, Are measuniag tools adjusted Yes/No
15. In what periods - -

8. Ingagement of machine (per cents or houts)
17. Maserials machined snd in what tools




Appenidin Ne &

L I |

CONFIDENTIAL

Type of machine: lathe

8 General data

Natvae of manufacturer
Cowntty of origin
Name of mode!
Yoar of manufacture
Year of parchase from

State of mantenance - Remaris regarding maintenance
SRS

Prermpe

When was the last complete overhaul
When was the Last parrial overhaul (which compenents)

»

M Technical dat:

Power of main motor r, p.m,
Powet of cooling pump motor f.p.m,
Additional motors function
Number of stens of spindle 7, o m from 0
Number of longitudinal feeds trom
mm/revolution to mm/ revolution
6. Number of cross feeds from mmi/revolution to mm/tevelution
Number of thread notches
mettic from mm to mm
inch " o
8. Come 1n e mamn spindle: (indicate type &nd number)
$. Cone in the ‘audstock: { " " A |
16, Movement of the spindie in the railstock mm
311. Distance betweer «enters
12. Height of the centers from hed "
13. Center height tx plane turning (aftet temoving the hudge) _______ *
14, Diameter of e nore in the spindle ’
15, Movement .+t the  1ims slide "
16. Movement ot the comipound rest "
17, Length and wdth of the mactune (floor area)
18. Weight of the machine
19. Additional Data

LR

b

“

5
f

€y Cutting Tools

1. Clamping system of the tools
2. Types of tools used
(if hard-metal wools are wsed, indicare if soldered or theow-away)

L




L 3

" -

ey e

i
|
L } 8
33

14
18

"

Mociien eposstion

s hove ome e guisr oparater: Yoo/ Mo
MImnu-nms-;u

Geaersl education (if net in an spprentice scheol)

How long u he engaged m this profesmion )

Average weight of parts.
Manimum weight of pares

Operanons on part hegin and end n this machine Yes/ No
¥ NOT
AU

Last operation s made on mactine No,
Next . W e . .

Opwra‘or tas the part’s drawing - Yes/ No/ sometimes
H not how Jows he get wnstiucions?

Are tolerances ndicated’ - —

What 4 the ~losest toleran e

"

normal " 7

wWhich measuring tools does the operator use regulacly

What itmpection tools are available to the operator?

Has he & micrometer or anything more fecse’

Are measuring 1ools adjus.ed Yes'No
in what periods

Engagement of machine (per cents or hours)

Materiait machwned and in what tools




Appendis Be. &
L L

CORIIDENTIAL

Ty of mochine: &riking maching

pyen Sench drikl/ column &rill/rodisl &vill
(e s0e type)

0 General dars

Name of menufocnner
Counmry of origin
Mome of meds!
Yom of monufocwre
Yoor of pchase from

Sisse of maintenance 7] Remarks regaiding mainienance

proppyp

When was the last complete overhaul
When wee the Last partinl overhaul (which compenents)

» o

M Technical dats

Drive rystem
Power of main motor Lpm,
voltage

Type of drive gear hox/belt drive
Numbe: of speed stes of spindle
Maximum ¢~ of ypindle
Power feed es Mo
Feeds — . . mm/revolution
Drili diamerer Mue.moum mm Minimum mm
Taper of the soindie
Movement of 'he 1dle mm
Distance berween ranie and end of spindle Maximum mm

Minimum mm
Horizontal distani e hetween center of column and center of table mm
Movement -t J4iili nead on the arm mm
Movement of arm o the colurmn _____ e mm
Is it possible 1o remove the rahle (radial drilling machine)? _\__c_a/_h:)
Height of the machine mm
Floar dimensions:  Lenyth mm width mm
Column Diameter mm
Weight of the machine kg




M 1-3

. Machine operstion

b

.

19,
1L
12
13.

14,
15,
16,
1.

Is there one regular operator:  Yes/ No
Professional education — what and where?

General education (1 not 1n an apprentice school)

How long is he enyaged in this profession;

Average weight of parts:

Maximum weight of parts:

Operations on part hegin and end on this machine Yes/No

IF NOT

Last operation s made on mactine No,
Next oo . )

Operator has the part's drawin. - Yes/No/Sometimes

If not how does hie pet 1nstrix Lions -

Are tolerances indicated:

wWhat i3 the closest tolerance :

"o notmal " H

Which measuring tools does the operator use regularly

What inspection tools are available to the operator?

ot

Has he a micrometer or anvthing mote e ise”

Are measuring tools adjusted Yes/No
In what periods

Engagement of machine (per cents or hours)

Materials machined and 1n what tools
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Appendix No. 6

M 4-1

CONFIDENTIAL

No. of plant No. of machine

Type of machine: Grinder/cylindrical/miface/dhresd

a8} General data

1. Name of manufacturer

2. Country of origin

3. Kame of model

4. Year of manufacture

§. Yeat of purchase from

6. Suste of maintenance 7] Remaris regarding maintenance

b
.

When was the last complete overhaul
8. When was the last partial overhaul (which componean)

» Technical dara

Mot of the spindie: Power
r.p.m,
voltage

e}
.

. pm, of the spindle:
/ /

Drive of table feeds Mechancsl Hydrsulic

Crom feed from to

Langitudinal feed  from 30

Spundie dearng

Mpter for wotkpisce rotation  Power

e,

t B

Srebe of the table losgpitudnal)
Cram movemeni of the table
Dimnensions of magnetc «huk
Comum height o! the warkpuce
Dlomater of gunding wheat Manmam
Mt in T

Masimum height of wpindis om magnetic ek
Vartie ol movemw s of the tabie

b 38d 3

Flow dimesns:ons
Moshons weight
wesgn of machne

/ /
/ /
-
S




M 1-3

€. Machine opetation

bl o N

B

10,
1L
iz
13,

Is there one regular operator: Yes/ No
Professions | education — what and where ?

General education (f not s an apprentice school)

How long 1s he enyaged in this profession?
Avetage weight of parts:

Maximum weight of parts:

Operations on part hegin and end on this machine Yes/ No

IF NOT
R ——

Lagt operation s made on machine No.

Next - . e a . n

Oprrator has the part's drawiny - Yes, No “Ometimes
) - i

B not how does he pet instructions:

Are wlerances ind:cated!

What 15 the closest tolerance

- "

normal

Which measuning fools does the operator use regularly

What insoecrion tools are available to the operato
Has he 2 micrometer o anything more recise?

Are measueing tocls adpisted Yes No
In what periods . —

Ergagement of machine (per cents or houts)
Materiais machined and in what tools




P

Appendix No. 17

M 1-5§

CONFIDENTIAL

No, of plant

No. of machine

Type of machine: Shaper/Planing machine

a) General data

. Name of manufacturer

. Country of origin

. Year of manufacture

1
2
3. Name of model
4
5

. Year of purchase

from

8. State of mantenance

Score

Remarks re garding maintenance

7. When was the last complete overhaul

8. When was the last partial overhaul (which components)

Technical data

Main Motor: Powe:

Feed Motor: "

"

Cooling Pump Motor:

Strokes per minute of the head

" N v’ " " table
Cross feeds of the table: from . mun/stroke  to mm/stroke
" " " head " b
Table dimensions: lenyth __nun owaidth mm
Movement of the table: cross _____ jqun verucal mm
Stroke of the table (planing machine) mm

Movement ot the head (plaming machine): cross

Floor dimensions

mm  Vertical mm

Height of the machine

Weight = -

Accessories:




M 1-3
€. Machine operation

1. ls thete one regulat opsrator: Yes/ No

% PMofemiona! educaticn - what and where /

3. General education (\f not n an apptentice school)

4. How long 1s he engaged n thy peofession

8. Average weight of pars

6. Maximum weight of parts

7. Operations 50 pact begin andt end on ths machine Yes/No

IF NOT

Last ope:ation 15 made on machine No.
Next - Ce - "

8. Operator has the part’s drawing - Yer'No Sometimes
If not how does he get instructions:

9. Are tolerances indicated: S
10. What u the closest tolerance
il """ normal ) L
12, Which measuring tools does the uperator use regularly
13, what inspection tools 4re available 1 the operator?

Has he 4 1w rometer or anvthing more wecise
14, Are measuning tools adiusted  Yes/No
16. In what periods -
16. Engagement of machine (per cents or hours)
17. Matertals machiuned and in what tools




Appendin Ne.#

CONFIDENTIAL
Type of machine  Press
eccentric/hydraulic/disc

8) General data

-

Name of manufacturer
Country of origin
Nanme of model
Year of manufacture

Year of purchase from

State of mantenance Rematks regirding mantenance
Score

oo

-

When was the [ast complete overhaul
When was the last partial overhaul (which components)

»

Table area _
Power ton
Number of strokes per minute
Floor dimensions

e

Where are the dies produced?
Istael:
Abroad:

Power Metal Saws

Producer
Product of
Type of saw: Bandsaw/hacksaw/




M

1~3

¢. Machine operation

N

10.
11.
12,
13,

14.
15,
16,
1.

Is there one regular operator: Yes/No
Professional education —what and where?

General education (if not in an apprentice school)
How long 1s he engaged in this profession?

Average weight of parts:

Maximum weight of parts:

Operations on part begin and end on this machine Yes/No

IF NOT

Last operation 1s made on machine No.
Next * b " “

Operator has the part’s drawing — Y.s/No/Sometimes
—_—

——

If not hew does he get instructie:.

Are tolerances indicated:

What is the closest tolerance;

"

normal ' !

Which measuring txols oes the operator use regularly

What inspec tion toels 4o +viilable to the operator?
Has he 4 micromerer 4ivihing more precise

Are measuring ols adjusted  Yes/No

——— —

In what periods

Engagement of machine (per cents or hours)

Materials machined and in what ‘ools




Appendix No. 9 Equipment Prions

UNIVERSAL MILLING MACHINES:

Table size 800 x 200 mm 3 HP § L.~
1000 x 220 mm ¢ HP 9,000~
1500 x 300 mm 17 HP 10,500,
2000 x 500 mm 25 HP 24,900, -

JIG BORING MACHINES:
Deckel LKB, table size 650 x 300 mm i $11,000.—
Hauser 3BA e 9,800,
GUILLOTINE SHEARS:

1850 x 25 mm e $ 11,000.—

10° x 3/16" oo e 14,500.—
10" x 3/8" SHRGLL e R, 20,400~
10' x §° it ' 28,500, ~
POWER PRESSES:
25 Tons ' S $ 4.500.—
0 - e i 5,300, ~
60 - ‘ L 7,000, —
100 -~ : : 14,000, —
180 - 7 21,000.— "
200 - Y 31,000, — )
POWER DRIVEN SCREW PRESSES.
Spindle dia. 130 mm pmn G L $ 16,000,
150 mm e $1,000.~
200 mm : e , . , -
UNIVERSAL IRON WORKER;
Por plams 11 mm, a1 gie iron 00 s § 20
1S mm 100 o , -
PRESS BMAKES
1500 mm leagh. 40 wom § 8,000 -
N0 mm 1% - 13,900 ~
WO mm - 198 - 20,500 ~
%0 me " “we - 99,509,
N o ., - 21,008




0% mm

BANDSAWING MACHUES;

for woirosm

CICULAR 5AW,

Dia. of saw blade 500 mm
800 mm
700 mm

DRILLING MACHINES:.

Bench type 5 mm
B mm
13 mm
With coolant 18 mm
25 mm
32 mm
40 mm
50 mm
Radiaj drilling machines, capacity 14", distance
between columan and spindle 1000 mm
Capacity 2", distance " 1400 mm
3.1/4 - " 2000 mm

S AND SC LATHES 11" swing, distance betw. centres 60"

1 60"
a1 60"
ar 84"

TURRET LATHES;

45 mm hole

61 mm

6-SPINDLE AUTOMATICS:
1" capacity

2“
A/

§ v
. -
v

§ e

’ un-
9.000. -

200,
290, -
800,
€70. -
1,800.—-
2,310, -
2,465, —

3,700.—
4,500, -
8,280, —

$ 2,000—
6,660, ~
1,900 —
8,200,

$ 17,000~
,.M| -

$ 17,200,
28,500, —
38,440, —




SIOLE SPINDLE AUTOMATICS;

4~ cspeciyy $ 515 —
M 5,400, ~
1" o 5,560, —
L8/t ’ ‘ 10,660, —
i/ S e ; 10,950, —
VERTICAL MRL 98" R $ 17,860, —

7" ey 26,250.—

UNIVERSAL GRINDING MACHINGS:

14 x 99" e $ 18,800.—
M x81° , L 17,200.—
18.x 78 o 20,100, —
% x ) 20,250, —
SURFACE GRINDERS :

1.x ¢ i $ 2,660.—
Mx 8 4,400, —
88 x 2" 8,100.—

TOOL AND CUTTER GRINDERS:

No, 1 $ 2,100 -
No. 2 3,200 —
THRE AD GRINDERS :

Matrix e $ 25,000.—
CENTRELESS GRINDER No, 2 50 mm o $ 12,000~
WORM GRINDING MACHINE "Matrix*® . , § 91,000, ~
SHAPING MACHINES 300 mm stroke g $ 1,980~
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