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With regard to my many years' stay in Brazil with a subsidiary

of Hartmann & bBraun in Frankfurt, as production-supervisor, later on
sales manafer and in the last years of my stay responsible for
maintenance and rcepair of ‘he cqulipuent rpadde and also imported by

us, I would like to give an outline on my experience and recognitions
in answer to the a.n., qQuoastion.

In tne first years, our production was mainly restricted to the usual
switchboard instruments, In the course cof the subsequent years, the
Scopz of mamifacture was extend:d more and more. 1n 1960, we had
complete production facilitiecs for switehltoard ingLruncnts with
accessories, indicavors for all <2iectriod] vaciable:. which were
specially em.loyed in laboratoriaes and schools, temperature controllers
and complete control units for ji-measurerent and contrel in sugar
industry.

In tre H50ies, Prawvil started to tuild up its own supplying Industry

for the already existing tasic industries, such a¢ ircen and steel
industry, echenical as well as feod and tovtile Inductry, Until that
time, almost 2ll necwvssary new racilities, mainly loter all spare parts
subj=ct to w=ar had to te imporied from industrial countrios, Often,
suel: inports involved long delivery times and enorincus prices vwitn

the result t'at some production »lants were often closed down for a
nuni2r of montie,

Before estakliching a supplying firm it has of coursz to be sounded
wnetier for tne years to come a ready market will be cnsured for Lhe
products Lo te rade, i.o, whetior it will poy at 2ll to manufacture the
ircvraments conecernsd, Cae shoulc stary vwith thew inctraents whienh are
the casjest Lo saite o thout causing any wreeial techniecal probvlens as
most of the vorimen lave not a.y tesunieal qualification and have fivet

o

te bz Lrained »u the Jeb, Tast ot ieast, care rtas to Le taken that
sufficient raw matcerial 111 Lo 2vojlatle,
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In Brazil, these conditions have been fulfilled for the most rart,
on the one hand by the consumption of the steadily increasing
population in the toimns ¢ g relatively nigh living standard and
on the other by ths fact Lhatl thers was qualified Iabour in the
industries alvoody exicting, Aleo the government. did a lot to |
qualify tne youns worvmen., Tndus trial cchools were established for
the training of uns<:lled rersonnel into expert workmen in tLhree
courses of 5ix monthe each,

ecisive point for promoting industrialization vas hovever
to be independent of the industrial nations, ’

The nmost de
the desire

One of the major problems was a sufficient electric power supply of
the new factories to Le settled but this problem, too, was quickly
solved by the government.

The foundation of the autcemobile industry and of factories for

povier supply cquipeent suddenly resvlted in a conside rable demand from

many branches for inishoed rarts and for pachines iecescary for pro-
duction, “hove 211, one Lad 4o provide Tor a quickar replacemant of
parts subject to wear, Speeinlly for the small and mediun surnlying
firms. Therelore, IInovtmean & Svaun docided to participate in that
develepment, and slvieady in 1050 00 callaloration witil an already

existing Pravilian fivn we cculd stary the firast production job,

A considerable rart ol the neewssary production faoilities {such as
punching, drawvi;. . 224 roldins dier) az o welloas insbruments and equi p-
ment reguired for tost and calibration woro supplied by our parent
comopany in Geruany so that, Lheoretically vroduction could be started
rather carly, Houever, there thne fivet de:ficioncies arose,

All vlanning had bLeon btaacd on Gorran standard:s which soon caused

considerable provlsms it recsrd Lo Lthe procurcoont of raw raterials
be [} b  J

as at that time Lhere did not exist any vniforn system of measures,
o J

Therefore, the naterial e parechased roo the aspeet of price and
2 .

o o e B e o

not {o» 14, cultahilivy, Oniy the Inereasin: requirenents of sroving

Industry foreod the supuliers to offer raw raterials always of same

quality and measuares, Speeially firms of electrical enginesring industry,
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like our company, had to make nearly all parts - from screws to
molded parts - necessary for production by themselves.

We proceeded in the following way:

Small parts which also our parent company purchased from subcontractors
notably of the watch-making industry and which had to meet certain
tolerances were continued to be imperted, even with special abatements
from the side of the government if by their Import other uew products
which until then had to be conpletely imported could be manufactured
in the own country. We even made screws and nuts with metrie threads
which we needed for manufacture until the day, due to the constantly
increasing demand also of other industries, we found a new supplier

who could furnish the parts on satisfactory ecnditions with regard to
quality, quantity, and zbove all to prices,

In the first years, most of our products were sold to the galvanie
industry vhich until that time had to cover its rather considerable
demand for measuring instruments by expensive imports from various
countries or had to install instruments of the most different
dimensions from existing stocks. Only when the instruments were made
in the country, such ones after a short time failing because of chemical
vapours could be quickly replaceG by the same types.

How advantageous a supplying industry can bLe for certain economic
branches was proved by the fact tnat in the case of switchboards to

be furnished for the more and more extending power supply the ordering
firms alnost made it a condition to install our instruments as we were
alvays endeavouring not only to provide for uniform dimensions but also
to adapt the quality of our instruments to the climatie conditions,
Last not least, the reason wa: also that we perfurmed maintenance and
repair of the instruments and installations supplied.

As for some years I worked in the sales department I was in good contact
to our customers. One of the first questions they always asked me wvas
whether for our products vie also had service facilities for maintenance
and repair if necessary. For this purpose we started to train service
personnel who at any time was able to fulfil the customers' wirhes within
a short time. In the beginning, the maintenance was linmited only to
products nade in the country. But vary soon ve also had to ensure full

maintenance for the equlpment imported by us, Therefore, some of our
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best workmen of the production department had to go over to
work in the repair workshop. By a specialized training they
were prepared for the jobs to be done.

The task of maintenance was concentrated in the sugar industry.
Already before the start of a campaign, all preparacory work vas
done to ensure a smooth progress. However, with various firms we
encountered great difficulties with the maintenénce of their
installations. Some of them had abandoned the equipment as it had
not been completely mounted after having been supplied. Others had
in their way installed the instruments into any switch cabinets.
The accessories used were makes from all over the world. Because
of this rnon-uniform equipment we often had to spend a lot of time
to repair defects which also entailed high costs,

To rationalize maintenance, with some firms we started to completely

change their installations and to wire them with the same material
according to one uniform circuit diagram. It is true that at that
moment the customers had to pay higher prices but in the case of
defects we could make a Quick repair with the aid of suitable spares.
later, the defective parts were repaired again in our workshop.
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Whiok are the conditions to be fullfilled by Developing Couniries
if they want to become manufacturing suppliers of electrical equi pment

and also offer service facilities ?

With regard to my many years' stay in Brazil with a subsidiary

of Hartmann & Braun in Frankfurt, as production aﬁpervisor,

later on sales manager and in the last years of my stay responsible
for maintenance and repair of the equipment made and also imported
by us, I would like to give an outline on my experience and
recognitions in answer to the a.m. question.

In the first years, our production was mainly restricted to the
usual switchboard instruments. In the course of the subsequent
years, the scope of manufacture was extended more and more. In

1968, we had conmplete production facilities for switchboard
inst:ruments with accessories, indicators for all electrical
variables which were specially employed in laboratories and schools,
temperature controllers and complete control units for pH-measure-
ment and coitrol in sugar industry.

In the 50ies, Brazil started to build up its own supplying industry
for the already existing basic industries, such as iron and steel
industry, chemical as well as food and textile industry. Until that
time, almost all necessary new facilities, mainly later all spare
parts subject to wear had to be imported from industrial countries.
Often, such imports involved long delivery times and enormous
prices with the result that some production plants were often
closed down for a number of months.

Only a small part of this equivment was manufactured in the country
by small and medium-gsizcd handicraft undertakings by means of
aifficult and time consuaing methods. In addition, the quantities
concerned were mostly small so that an extension and increase

of the industrial potential was impossible. In addition, working
funds were miassiry because the country suffered already for many
years under a current trend of inflation. lMarket analysis and well
planned research and development also did not exist for industrial
goods and often the result was simply a matter of chance. The Iirst
step taken by some Brazilian firms was to procure manufacturing
licences for various consumer goods. As a conseguence thereof,




good results were obtained, and also as due to the increase
in population it was necnssary to secure jobs, the Governnent
made great effovts to induce foreign investment in Brazil.

Before establishing 2 supplving firm it has of course to be
sounded whether for the years to come a readv market will be
ensured Jor the products to be made, i.e. whether it will pay

at all to manufacture the instruments concerned. One should

start with those instruments which are the easiest to make withou-
causing any special technical problems as most of the workmen

have not any tcchnical qualification and have fiist to be traine:s
on the job. Last not least, care has to be taken that sufficient
raw material will be available.

In Brazil, these conditions have been fulfilled for the most part,
on the one hand by the conswrpiion of the steadily increasing
population in the towns of a relatively high living standard and
on the other by the fact that there was qualified labour in the
industries already existing. Also the government did a lot to
qualify the young workmen. Industrial schools were established
for the training of unskilled personnel into expert workmen in
three courses of six months each.

The most decisive point for pronoting industrialization was
however the desire to be independent of the industrial nations.

One of the chief problens was the electric pover supply for the
new industry to be settled. At the beginning the problen could
be solved only in the big cities and there even not entirely.
When due to the rontinu-cus industrial growth the future energy
requirenents could be estimated, the Government immediately
started to promote the industry involved. The erection of hydro-
electric generating stztions, which so far vere only in the
stage of planring, has imnediately been started and fronm the
year 1960 the nroblem of electrical energy supply was sclved, As
however the enerzy could not be distributed to all places, tris
resulted in industrial conceniration wnich compared with the
8ize of the country was restricted to e comparatively small area.
This however wae of great ndvantare for the industry since all
industrisl br-nches were available in the close vicinity.
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The foundation of the automobile industry and of factories for
power sunpply equipnent suddenly resulted in a1 consid~rrnblie derend
from many brenches for finished parts sand for machines necegan Iy
for production. ‘hove 11, ane nad to o rovide far oa quicker
replacement of nirts subicct %o voar, specisily for the r+q11 nnd
medium supvlvine firms. Theretore, dartmnann & Broun decided o
particinate in thit developnent, nud adresdy in 19%6 in coll.boratiot
with an already existing srazitig. fir v . cald st t the first
production job. A coniiderabia nn o of the pecesanrv poreduction
facilities (suchi a5 punching, drawing and 1 lddn. dren) as weli
a8 Instruments and equinment "nqu{red for teor amd ecalibration
were supplied bv cur parent company in Gecoomy oo th ot
theore*ically productior could he atarted ratheyr «11lv,. However,
there the first deficiencies arose. A4il plarnineg had heen baned
on uderman standards which . ¢ v c-used congiderhle proricaa with
regard to the procuremeni of raw materials, o At that time there
di1d not exist any un form systea of mensures. inerefore, the
material was purchased from the -spect of rrice and not for its
suitability. Only the increasing reocuirenwents of growing i{ndurtry
forced the suppiiera to offer raw materinls 1lwaya ¢f aume
quality and measures, Snecinlly firms of electrical cngineering
industry, like our company, had to make nearly all parts - from
screws to molded parts - necescary for production by themmelves.
We proceeded in the following way:

Small parts which also our parent company nurchased from sub-
contractors notably of the wntch-making industrvy and which had

to meet certuin tolerances were continucd to be imported, even
with apecial abatements from the :=ide .f th}e government if by
their import other new products which until then had %o be
oompletely imported coula be manufactured In the own country.

We even made screws and nuis with metric thrends which we needed
for manufacture until the day, due to the constanty i{ncreasing
demand also of other industriws, we found a new eupplier who could
furnish the parts on satisfauctory conditions with rogard to
quality, quantity, and above all the prices.

An important point is to be ndded to those outlined above:
training of the personnel and employment for the appropriate
Job according to qualification.
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Gradually onall groupe have been established coneisting of the
fow skilled technicims with hich qualification. These rroune
were in ch-rge of conntructin- complete componoente and each
member of auch a groap had to be fagiliav with a comnnratively
awal it geonn of work, In this wny we were capable of quickly
exrangine porosonnel .

The work at the mnchlines proved to be more Aifficult,. Redispositi:~
wie often necragary antil the mont favourable flow of work was
fnsured fur 211 emploveeg, Quality was the prime factor to ensuge
sroott aecenbly of the componentn, Jigs and fixturen have been

used for t'e same typn ap emploved in Germanv heo cuae of the

wanufacturine tolerances whicn were of fpecinl tuportance,

Detatled production schedules nave heer established for all work
to be Carr:ed out and with indication 6f the materinl, designatior
2f the tooln ant the accurate vorking nrro~edure. I'i'rors and
special manufacturing methoda resulting from the raw material were
noted therein,

In the fiint yeara, momt of our producte were s0ld to the galveni-
Indurtry which until th.t time had to cover ite rather

conmntder i~ depnand for ROAAUTINg inetrumrnte by oxmenmive imnor®y
from var. .o ountr.er or had tu tnatall (netrunenta for the Moet
d:fferert dsvrnn:ane from exinting mtocks. Unly when the tnet» ner*y

were mrnde . n the countrv, such ones after n short time falling
becaupe of chemji. na) ‘wpours could de qulukly replaced by the sane
types.

How ndAvuntaqecus a auDplying imdurtry onn de for certain ecomoalr
branrches wnn proved by the fact that tn the care of rwitohboarde

to be furninhed for the more and mOre axtending rower sunpl: thre
ordering firrin almont myde §° A condition to immta'l our inetrumeg - p
R we wers ulviva endenvouring not only to provide fo¢r uniforn

Aimensiona but a1mo to nédapt t s quality of our inatruri-n's to *-¢

climatic conditinn: . Last mut lenst, the reapon was almo that we
performed muintonanc. "l repatsr of the instrumentsn and
inntallntions suppli «,

An for some verra | wi.cknd in the salen drpartient | was in nood
contnct Lo our cuplowerm, Une of the firmt quentions thay alwavp




asked ne was whether for our products we aleso had servioe
facilitica for maintenance nnd repuis 1f necessary. For this
purpose wa atarted to train sarvice personnc! who at any time
was ahle to fulfi) the cumtonera' wishea within a short tine,

In the terinnine, the maintenance was linited nnly to products
made in the countrv, Hut e nry soon vo almo oad tn enmare full
maintesnce for the equinaent (rnor 1 by ua, ‘herefoire, some of
our hert workmen of the nraoduction A-nartment had to po over to
work in “he repairv workshop. By a specialised training they wure
prepared for the inbs to be done.

The tank of maintenance wae concentrated in the sugar industry.
Alrendy before the start of a campnien, all preparatory work was
done tc ensure a smooth nrorreas., Howevar, with variour firme we
encount red great difficilties with the maintenance of their
inet\l1'  vt1na, Some of then had abindoned the aquipment as It hnd
not bheen comrlately mounted after havine been mupplied. “ithere »-4
in the!': way inrtnlled the ias'‘runenta Into any swit-' cahinets
The acrepnrica ined were mikeg from all ove, tha wo: . 4. Aeoaure
of thie r 1 un'forr equiprent we often had to spend a ot of time
0 10pai: Aafarta which aleo entalled nigh corta,

Po rationalize ~ajntenance, with sne [irme we slarted to coaplr'-
change the r inet: lations and to wire them with the amme mater! |
accordins *> Hne unifora cireuit Aiagram, 1t (8 trvwe that at the?
moment the uatnrera Rad to pay higher orices DUt 1IN the care of
dofeoctr we -uld wunke a quick repair with the ald of sultable npares.
later, the dafoective parts were repaired agnin in our woriknho,.

Pinally | shott!; revert %o ‘he finan-ial vroviem which is one
of the eramn®inl factor: for imdustis.al sucoess,

The fiint venrs i Brasi)l proved to be a losing buminess. Becaune
of wrons marke’ renearch v hatt L. Lange our manufac'uring pro-ran
accurding %tu the je uitenen's of tre ~ountry As A onnroulhoe
thereof we | 8l + ny saiea prosac i te whivnh at o later Line we
regained wit' g 2 A1ffic ) ~n. Afler maboa' 't 6 vears the
Balance phiwed 4 positive result for the (it time, but at that

time it wap ALIff ult to export aone, frow oragil, Ue/eral times




She cnvital han heen incirenned with investnent of the profie
in the owm enternripe.

Today HARTIIANI A& BRAUM has {n Brosil » manufacturing area
of more than 4,70 m? nhd n ataff of adbout 110 enployees.









