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1 Introduction

Although we might not know about it we meet and b®arings in
everyday life. You can find sophisticated invensom cars, aircraft, air-
condition, computers, robots and even in dentalireagg Any segment of a
machine that moves or rotates needs a bearing foetter and lasting
performance. Thus, the bearing industry is one loé tmost important
industrial branches in the world.

The aim of this paper is to make an analysis of petiive factors in
the bearing industry. It deals in detail with fduasic marketing criteria that
are able to distinguish one bearing producer fraoratlaer. The paper starts
with a description of the historical developmenttbe bearing. The next
paragraphs describe various types of bearings a@wtion their inventors.
The main part of the paper is divided into two smt$. The first section is
devoted to the introduction of the current greatkstring competitors—
Timken, an American family company, and SKF, a Siskedbearing
producer. The second section describes particulderia that define the
competition within the bearing industry market. Tiearketing mix —
product, price, distribution and promotion - wasosén as the most
appropriate criteria for the competition analysieni Timken’s point of
view.

The data used in this paper mainly refers to tharing industry
issues. All information used for the analysis wastained mostly from

companies’ websites and the biography of The TimRempany.

1.1 Thesis sentence

The bearing history dates back to the age of Pytamrm Giza, when
Egyptian building engineers first used trees alinmglelements for transport

of huge block stones. As mankind evolved the toamlso developed and

! Pruitt, Bettye Hobbs, Timken: From Missouri to Mara Century of Leadership in
Manufacturing (Harward Business Press, 1998).



evolved. It led to the formation of a large variatl bearings that differ by
the design, the material, the utilization and theducer. This paper
represents an analysis of competitive factors thstinguish products in the
bearing industry. It deals especially with four iketing mix criteria —

product, price, distribution and promotion. Theuis are demonstrated in
two bearing producers — Timken and SKF.

1.2 Methodology

The aim of this paper is to make an analysis of petnive factors in
the bearing industry. It should answer the questodnhow the bearing
producers can influence their position in the magdace by developing their
marketing tools — product, place, distribution grédmotion. The objective
of this paper is to thoroughly examine and analyjwe selected bearing
producers and their approaches to the bearing cotigre Attention is paid
mostly to the main competitive factors within thanken business policy. It
focuses on the product development that is desdrilyematerial and design
development. It also further examines pricing pels¢ methods of
distribution and promotion tools.

In order to be able to do a thorough analysis is wacessary to first
conduct a literature search and find important infation related to the
given topic. The base of the information was acediifrom the biography
about the Timken Company. Further information wasamed mainly from
Internet sources, which included official compahiesebsites. This was
completed with definitions and articles from varsojournals, newspapers,
magazines and reports related to the bearing imgussue, which was
publicized on-line. The example companies were aotetd via e-mail with a
request for data dealing with the bearing compmtitiNone of the asked
parties provided the requested information, becabeg consider it to be
their company’s secret.

The literature was critically read with the aim ¢et the necessary

information and to come to a conclusion.



2 Bearing history

A bearing is a technical appliance, which permitstion between two
parts, typically by rotation or linear movement. it required for many
applications, from heavy-duty use in vehicle axéesl machine shafts, to
precision clock parts.

The first type of linear bearing was probably amagement of tree trunks,
which were laid down under sleds. This technologyrhave its origin as far
back as the construction of the Pyramids of Gizeyugh there is no
definitive evidence. Some modern bearings use daimprinciple however,
they sometimes use balls instead of rollers.

The first rolling elements of bearings were madarfrwood. Wooden
bearings can still be seen in old water mills. Weter plays the role of a
coolant and a lubricant. Later, stone, glass amohb& were used as the
rolling elements. Stone, for instance, was usedainous forms. Remember
your old granddad’s jewelled pocket watch? The stowere used because of
reduction of the frictional load and a smoothermung process. At present,
there are more sophisticated materials such asmierateel and plastic (e.g.,
nylon and Teflon) inside of bearings.

3 Types of bearing

The sleeve bearing is the simplest rotary. It consists of a cylinder,
which is inserted between the wheel and its axlee §leeve bearing was
later followed by theroller bearing. The difference between a sleeve
bearing and a roller bearing is that a number dihdyical rollers replace the
sleeve. Each roller works as an individual wheel.

A similar type of roller bearing is thieall bearing, which uses spheres
instead of rollers. An early example of this typeb®aring dates back to
40AD. It was found in the Italian Lake Nemi. It st be a part of a rotating
table on a Roman ship. Leonardo da Vinci is saichave also designed a
type of ball bearing around the year 1500. Thererie problem with ball



bearings. They rub against each other and causeti@ad friction.
Enclosing the balls in a cage, however, can avhis tissue. Galileo
originally described this solution in the 1600s.eTassembling of bearings
into a set was not accomplished for many yearsr dftat. In 1794 Philip
Vaughan of Carmarthen registered the first pateot 4 ball race that
improved bearing characteristics — to keep the balthe right position.
Later, at the end of i9century, Friedrich Fisher formed the foundation of
the independent bearing industry.

The modern design of ball bearings is attribute@&ven Wingquist. In
1907 he founded a company (SKF) producing a balribg that has a self-
aligning function. An American innovator of carremgnanufacturing, Henry
Timken, patented thiapered roller bearing in 1898. The following year, he
established a company (Timken) that produced hiewation. This type of
bearing uses conical rollers that run on conicaésa Due to a greater contact
area they can carry higher loads than a ball bgafiimpered roller bearings
are used as the wheel bearings of most cars, trieises, etc.

Another kind of roller bearing is thgpherical roller bearing. The
term spherical roller bearing means that this bepmuses rollers that are
thicker in the middle and thinner at the ends. Sla¢ rollers are difficult to
produce and thus expensive.

Needle roller bearings also use rollers, but they are very long and
thin. Due to this fact, the outside diameter of themring is only slightly

larger than the hole in the middle.

4 The greatest bearing competitors

41 The Timken Company

Henry Timken established the Timken Roller Bearfde Company
in 1899. Due to his patent for tapered roller begsi his company became
well known. At the beginning, Timken was an ordiyararriage-maker

although he held three patents for carriage sprikiygsvever, his patent for



tapered roller bearings allowed him to become acsssful bearing
manufacturer.

Tapered roller bearings were absolutely a new iteanat the end of
the 19th century, because bearings used in whelelsaxad not changed
much. The old bearings were friction bearings apgethded on lubricants.
Without the right lubrication these bearings useddil due to the extreme
heat caused by friction. Timken managed to reduoe friction on his
bearings significantly. He used a cup-and-conegiegsicorporating tapered
bearings, which rolled. This solution reduced tbad placed on the bearings
by spreading the weight and load across the cup®s; and bearings.

As soon as the automobile industry started to @kertthe carriage
industry, the company moved to Canton, Ohio. It wese that the first steel
plant of Timken was opened. This location was chadee to its closeness to
the developing American car manufacturing centistioit in Michigan and
Cleveland in Ohio). Furthermore, it was also clésethe American steel-
making centres of Pittsburgh, in Pennsylvania, @helveland. It was to their
advantage during WWI when demands for steel wereedugh. The reliable
supply of steel was ensured to meet the WWI nebds$ were consuming
most of American made steel.

In the 1920s, the company entered the New York ISEbachange and
Timken stock was publicly traded. At that time tt@mpany also expanded
internationally through new subsidiaries in Canaalad France. During
WWII, Timken supplied bearings for different miliiaapplications. After
the war, the company opened its first automated{vigiume production-
bearing factory in Bucyrus, Ohio. In the 1950s, ttampany expanded its
worldwide manufacturing network and a plant in Bendouth Africa was
then opened. Ten years later, in 1961, the firsbpean plant was opened in
Colmar, France to strengthen its position in Europe 1966, Timken
established a new centralized research and deveopifacility in North
Canton, Ohio.

The 1970s were a very successful period in the @y history. At
first, Timken invested in automated mass producbearing operations in a
newly opened plant in Gaffney, South Carolina. Lat®, the company

reached its firs§1 billion in sales and the company adopted a mézgant



form of its name - The Timken Company. In the 198@% company
continued in investing in business developmentuiit its latest steel mill,
named Faircrest, and the company’s position indndas strengthened due
to investing in a joint venture for bearing prodoatin Jamshedpur, India.
Since the 1990s, Timken started to slowly acquagetitive companies. In
1990, it expanded its portfolio by acquiring thenmture precision bearing
of the MPB Corporation. Because the company readzebillion in sales in
1995, it began to extend its influence on bearireuofacturing from 1996 to
1997. It obtained factories or established joinhtuees in Western Europe
(the UK, Italy, the Netherlands), in Eastern Eurdp®land, Romania), in
China and in the USA, too. In 2003, Timken acquir€de Torrington
Company, which was a major bearing producer at tima¢, as well as the
inventor and holder of three patents of needle ingarfrom 1933. In 2005,
the company reached $5 billion in sales and twas/éster expanded bearing

manufacturing in Wuxi, China.

4.2 SKF (Svenska KullagerFabriken)

Sven Wingquist, a Swedish engineer and an inveoftdhe first self-
aligning ball bearing, established Svenska Kullégeiken in 1907. In the
beginning, his company employed only 15 people @ad producing only
hundreds of bearings. Nevertheless, the companyestdo prosper and a
year later SKF opened new branch offices in Fraamta in Germany. Also,
new distributors were appointed in Denmark, FinlaBditzerland, Belgium,
Austria and Australia. In those days the company &laeady 100 employees
and the production amount was counted in the thodsaln 1908 SKF
widened its range with a new product — a thrust baaring. The following
year a subsidiary — SKF Ball Bearing Co. - was fdech in New York and
other new agents were allocated to Italy, Japan @mdentina. The
company’s bearing production doubled.

During the 1910s SKF continued its expansive paditiThe company
founded a factory in Luton in the United Kingdonhetfirst SKF factory

outside of Sweden. At that time SKF had 32 overgsepsesentative centres,



mainly in Europe, but also in Tokyo, Melbourne avidxico. SKF opened its
first research laboratory in Gothenburg in 1912xend the basic bearing
range with a new product. The result of the labommds effort was the
introduction of a new single row, deep groove, lmdhring with the filling
slot, so-called Volvo bearing, in 1915. Demand &KF products began to
exceed supply so that the company had to deal thighprogressive need of
high quality bearing steel. The management decidédy careful evaluation
of existing Swedish steel melting plants, to puszhdahe factory Hofors
Bruk. At the end of the decade the company intredua new product — the
spherical roller bearing invented by Arvid Palmgrdihis type of strong and
self-aligning bearing was developed mainly forwal equipment.

After this very successful period SKF had 12 fasr(in Denmark,
Norway, Belgium, the Netherlands, Russia, Southic&fr etc.), sales
representatives in 100 countries all around theldyoand approximately
12,000 employees. The product range included spalercylindrical and
taper roller bearings. Their production achievedes record of almost.b
million bearings per year.

Apart from the bearing production SKF was involval$o in car
production. In 1926 one of SKF subsidiaries AB mlyegan to produce cars
experimentally. This project was so successful tA® Volvo became
independent in 1935.

In the following years, SKF broadened its produahge with new
items. In 1934, production of a single and a doubl angular contact ball
bearing started. Four years later SKF began to faatwre the Hub Bearing
Unit starts, a double row angular contact ball begafor car wheels. In 1940,
SKF engineers invented another new type of a dajfiang bearing designed
for heavy axial loads— a spherical roller thrusafveg. The portfolio at that
time was comprised of almost all rolling bearingég and accessories such
as housings, sleeves, etc.

After WWII, SKF reached great success when iteotly for
calculating bearing life was confirmed as the IS@ri standard. The
company also opened two new factories in USA amstlhréed the production
in Schweinfurt and Cannstatt, Germany. In 1957, SkKkshed one of the



greatest building projects in its company’s histofjhey opened a new
advanced ball and roller factory in Gothenburg.

During the 1960s and 1970s the company strengthdeqabsition as
one of the greatest European and world bearing ymexd. New research
centres were built in King of Prussia, USA and irnelNvegein, the
Netherlands. Another rolling bearing factory wataesished in Poona, India.
The group RIV-SKF was founded when SKF purchased thirds of the
shares in the Italian bearing company RIV. The fatat the company
consisted of 68 factories and employed 67 000 pedpkced the top
management to establish a group headquarters ime@bturg. This step
enabled SKF to organize administration, increaserirational co-operation
and to co-ordinate manufacturing. SKF further sedaal in strengthening its
position as a supplier for the aerospace indudthe company acquired 66%
of the shares in Société Anonyme de Recherches éeaMque Appliquée
(SARMA). At the end of the 1970s SKF introduced ewnspherical roller
bearing of CC design with self-guiding rollers thaperate with lower
friction than the previous model.

The eighties and the nineties were full of changesSKF. The
company acquired the American bearing producer MRBE€arings, the
Austrian bearing company Steyr Walzlager Ges.m.lahtl the British
company, AMPEP plc. SKF also opened a new centratelhwouse in
Tongeren, Belgium, that became a new SKF Europeatribution Centre.
The Swedish bearing producer entered the Asianiment and established a
joint venture, Beijing Nankou SKF Railway Bearings Ltd, together with a
subsidiary of China Railways. Furthermore, the camp introduced the
concept of Trouble-Free Operation (TFO) and a newirenmental policy.
Later on in 1997 the company was certified to ISADAL, the international
standard for environmental management. At that tirS&F launched a
completely new rolling bearing - the toroidal rallbearing CARB®. The
same success received a new generation of spheollat bearings called
the Explorer Series. At the end of the 1990s SKhthed an Internet based
marketplace called Endorsia.com.

In the 2F' century the company focused on the improvemenitsof

customer services. This goal was reached by acguira Scottish
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maintenance engineering consultancy company- Deveémt Engineering
International. This century is a time for globalioa so, that means that SKF
began cooperation with FAG and NN Ball & Roller Irichey established a
jointly owned, stand-alone company NN Euroball Apsr the manufacture
and sale of chrome steel balls. Furthermore, SKigether with Timken,
formed a joint venture in Brazil to produce forgaad turned bearing rings.
Another cooperation with its market competitors wae signing of an
agreement with companies Sandvik, Rockwell AutooratiNA and Timken,
to share the ownership and use of the e-businesketplace Endorsia.com.
In 2006 SKF, as the first of the major bearing nfacturers, was certified
by the health and safety management standard OHIBS881. The company
celebrated its 100th anniversary by opening three factories in Asia, one
in China and two in Korea. Also, a very importatesin the Asian market
was an acquisition of ABBA, a manufacturer of lineguides with its

headquarters in Taiwan.

5 Competitive factors

Timken and SKF have been very successful compampesating on
the international bearing marketplace. In the begig both companies
introduced unique products. Henry Timken entered #merican market
with a tapered roller bearing while Sven Wingqumtoduced a double-row,
self-aligning ball bearing in Europe. Two absolytdifferent products, two
different ways of application — there was no roamn dompetition. Timken’s
and SKF’s business was very prosperous, howevéeh, d@mmpanies invested
in further research and development of new typebearings. This resulted
in the patenting of a new SKF tapered roller begaimEurope. Later on, Dr.
Palmgren also invented spherical roller bearingsth® late 1920s SKF was
manufacturing a variety of ball and roller bearin§sich a strategy was able
to offer products that were alternatives to thevyeduty applications, where
Timken bearings typically excelled. Although it magem to have been
dangerous for Timken’s profit, SKF was still considbly smaller than the

American producer. SKF’s annual output was only r28lion bearings
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against that which Timken manufactured at aboutmibion bearings per
year, by 1929. Timken management was not worriexualis firm’s position

in international markets, although there was aarmafit to divide the bearing
business between SKF and Timken.

On the basis of the competition development Timkeaturally
decided to emphasize its success on customers'sn&édhout knowing the
“theory of marketing mix” that was officially intduced by E.J. McCarthy in
1960 Timken focused on product development (design amaterial),
pricing, distribution, network and product promatio

5.1 Product development

The essential element of the whole concept of tlaeketing mix is
the product itself. The definition saysProduct is a tangible object or an
intangible service that is mass produced or manufigexd on a large scale
with a specific volume of units®

In the beginning Timken introduced a new, origipabduct that was
unique in the market place. Later on, when compslitappeared, it was
pushed to improve this invention. It means that ¢benpany was forced to
support development of tapered roller bearings.yTloeused on the design

and the material from which the bearing is made.

511 Material

One time, Thomas Alva Edison visited Timken’s boathone of the
car shows in Madison Square Garden. He was willlngee and learn about
Timken Tapered Roller Bearing. He mentioned a viergortant thing that
influenced further the company’s steps of bearingdpction.“The bearing
is all right in principle and if made with good sfewill give a satisfactory

2 McCarthy EJ, Basic Marketing: A Managerial Apprbgeiomewood IL: Irwin 1960).
3Marketing mix."Wikipedia, The Free Encyclopedia May 2009)
<http://en.wikipedia.org/w/index.php?titte=Markegirmix&oldid=286997152>.
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account of itself.”

Good quality steel is one of the most importamagls in
the bearing industry. In the beginning, the comppuschased material from
other steel producers; however, the quality wasnghey. That led to the
decision to establish a program for inspection aretallurgist testing. The
program ensured both the testing of supplied matemd the experimental
work aimed at improving bearing steel. This proaedwas very successful
and it contributed to the company’s excellent cregihong customers.

This worked until World War | affected the Americamdustry. The
demand for bearings rapidly increased and the compeas forced to deal
with this problem. Finally, they decided to takeeithfirst step in steel
production and had a piercing mill built at the @anplant. On 17 December
1915 the new facility launched its production oasgess tubing, which was
necessary for bearing manufacture.

Nevertheless, the mill only partially solved thepply problem. At
that time the new technology of electric-arc steaking was introduced, and
was named after Paul Heroult, a French inventorteklal produced by this
technology had better properties and quality— tleelswas finer grained and
had less porosity. All of these factors helped Temknanagement to fix the
problem of unsatisfactory supplies of quality stdel1917 the four-electric-
furnace facility, at that time the largest facility the country, was opened.
Timken became the only American bearing maker wglown supply.

In addition, with a metallurgical research projettte company was
better able than ever before to pursue making nateglated innovations in
its product. It eventuated in experimenting witlhew kind of molybdenum
steel, the same alloy that the Ford Motor Compaiag &lso testing at that
time. The Timken family possessed molybdenum mine&rizona therefore;
they were very interested in the investigation hssuThis alloy steel
improved bearing properties so that Timken then pagld a nickel-
molybdenum alloy as its basic bearing material.

Between 1926 and 1929 Timken expanded its manufiactu
possibilities by four new Heroult furnaces, inclogi one of 100 tons

capacity, three open-hearth furnaces, new rollingsnmand by supporting

* Lewis, Eugene WilliamiViotor Memories, Saga of Whirling GediBetroit: Alved, 1947).
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facilities, i.e. new chemical and metallurgical daatories. A new tube mill
was built in Canton and a new bearing factory, Isteeshing plant and

piercing mill were established in Gambrinus, Ohuwridg 1928 and 1929. At
that time Timken had capacity to produce 200 OOfrings per day and 30
000 tons of steel per month.

During the Depression decade Timken decreased dinhaupport for
its experimental and developmental programmesdidtnot stop them. This
resulted in the new and very important developnodrihe Assel Mill. It was
designed and pioneered by Walter Assel, chief esgyirof Timken’s steel
division. This new type of tube mill improved andreamlined steel
productions final product — seamless tubing — whiedis more concentric
and straighter. After World War 1l it became tharsdard technology for
making seamless tubing.

Another great turning point came in 1928 with theng of Martin
Fleischmann, a German metallurgist, as the headhef metallographic
laboratory and research program. His group conteithu to alloy
development. They successfully experimented witpbite alloys so that a
new chromium-molybdenum alloy was introduced in 1.9Buring following
years Fleischmann patented a nickel-chromium-maylan alloy that
featured corrosion-resistant properties. His woekdme very significant in
the early years of World War Il. Producers of bomlbad fighter planes
were looking for alloy steel that could withstanldetintense heat inside
engines flying in high altitudes. They took advagdgaof Fleischmann’s
research and used his 16-25-6 (Super Steel) thatpledely met their
requirements.

In the 1950s Timken already was an important predws alloy steel
with the production capacity of 600 000 tons ofesteer year. The fact that
practically all of the company’s American competgaelied on Timken steel
was testimony to the quality of Timken productstekfthe war there was
established a concept of automated, high-volumeibgaroduction, which
was suggested by Albert Bergstrom, vice presidenemgineering. This
concept was finally realized in Bucyrus, Ohio abd%0km away from the

main plant in Canton, Ohio. By this step, Timkercdme the first bearing
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producer in the world who achieved a continuouscpss from green
machining all the way up to the bearing assembly.

Practically every year from the late 1950’s through 1970’s Timken
put some major new piece of equipment into openaimoits steel plants. The
main driver for all that investment was the beariuginess and the demand
for the Timken steel, which gave the company a cetiipe advantage in the
steel industry and opened up new markets for ifpu An example of one
new technology is the vacuum-arc remelting thatriowed the quality of the
steel. After installing a new vacuum-arc furnacenken was able to produce
cleaner and higher-strength steel. Finally, thecpss was considered too
expensive for bearing production, but the new matevas in demand by the
aerospace industry. Later on Timken introducedfiit# vacuum-degassing
unit that produced degassed steel. This productaksas very successful and
it found its target market. Another innovation itesl making was the
continuous casting that was highly supported byrmd@imken himself. The
ambitious targets that he had set for the compargontinuous casting were
not instantly successful, but they were provedia#tiale in the 1990’s due to
technical advances. Henry’s initiative put Timkemtbe leading edge of one

of the most significant 20century manufacturing innovations.

521  Design

At the beginning there was a unique product desigmhe bearing
market place that was intended for carriage andomwagxles. The use of
tapered rollers instead of balls improved loadrabsition inside the bearing
and extended its lifetime. After introducing thesfi Timkerf Tapered Roller
Bearing, Timken brothers, and later on their engrsgcontinued to develop
and improve bearing properties. During the begignaf the 28" century
Timken introduced several design improvements. Mos$tthem were
instantly patented. Comparing the first bearinghwtihle one from 1924, and
later types, we can see that the design has begmfisantly simplified as
much as possible. Although the size has been refltlce load-carrying

15



capabilities have increased. It means that the lembkaring can carry the
same load as the larger bearing manufactured 7i& yeago.

Another new product, the All-Purpose (BB bearing that was
designed for rail freight cars, can be recognizedtlze most significant
product of the 1950’s. Its introduction permittedsanple conversion of
existing railroad axles from plain bearings to tegueroller bearings. The AP
bearing was so successful that it celebrated prooluof the one-millionth
piece in 1963. The AP bearing was also in 1977 de@ifor its contributions
to railroad and industrial applications.

Continuing improvements in bearing life and capaciatings
contributed to making Timken bearings more competitgainst other types
than ever before. Foundation of a common standasionly the first step in
keeping Timken’s high quality bearing reputationack plant had to be
equipped with the required checkout machines, taolsthe gauges ensuring
the unified level of quality. During this implemexion the gauge department
in Canton, Ohio developed a taper-measuring machiveas so precise that
it became the taper measuring means of the U.Sed&uof Standards.

Design does not only represent the appearance ef pitoduct,
however, it also includes the issue of dimensidbsginally Timken was
using inch dimensions for the American market plateéhe company wanted
to succeed in the European market it had to considequestion of adopting
the metric bearing dimensions that were standaddize Europe by the
International Standard Organization (ISO). Unfoetely, this decision did
not result in instant success at all. The comparuggled with implementing
the metric dimensions from the very beginning, hseathe 1SO standards
(bore and outer diameter size) were based on leatibg dimensions. This
system had general advantages that saved both a@nowdrs’ and
customers’ expenses. (One type of bearing coulduisstituted for another
without changing the machine design. The same dhgciools and gauges
could be used for all types of bearings.) Nevedhsg] these standards created
sub optimal designs for the Timken tapered rolleatng. Moreover the 1ISO
standard did not allow the customer to optimisedesign according to load
requirements, which was a crucial aspect of Timkeapproach to selling

bearings. The company tried to offer such bearings, it discontinued
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making ISO bearings until it was convenient forlbstdes — Timken and its
customers. Raymond Tuckey, a sales director, conadean this decisian
“We decided ...it was wrong for us to push bearindb Wad characteristics
which the 1ISO bearings have, due to their beinggtesd to bores and O.D.s
suitable for ball bearings.” In 1960, the ISO acknowledged a mistake and
recommended two standards for tapered roller bgarinone in inches and
one in metric.

Since that time Timken had been making efforts tonwince
producers to use tapered roller bearings — to bectiapered roller bearing
minded” — while they succeeded in the American stdal market. It was
not easy at all because Timken had to compete wtitler producers (SKF,
FAG, SNR) that already had great credit among Eeaopcustomers. The
next step that Timken management agreed on wastamduction of the J-
Line family of bearings. This new product line inded a limited number of
standardized bearings intended for high-volume potidn in sizes larger
than automotive wheel bearings. Out of 281 existiegrings came 30 J-Line
bearings that were universally acceptable. Lateraamew ISO 355 for the
metric tapered roller bearing was ratified on thasis of the 30 J-Line
concept.

In 1967, Timken introduced a new product — the UNEARING™ -
suited for automobile rear wheels. The idea focame out of discussions
with automotive customers. Surprisingly the firsales of the UNIT-
BEARING was not made in the USA, but in the mosmpetitive place in
Europe - in SKF’s Goteborg, Sweden. Volvo, the fernsKF subsidiary,
purchased the first set of UNIT-BEARINGs and it kepaking orders for 30
years. The Rover also ordered the UNIT-BEARING itsr Rover 3500 rear
axle. This cooperation resulted in Timken becomthg sole supplier of
tapered roller bearings to Rover in the 1980’s.

During the 1970’s, Timken introduced several newariiggs for
various applications. The Hydry-Ril bearing was designed to improve
control of low-level vibration in machine tools thean limit the precision.

An important product in the automotive field wase tintroduction of the

5 Pruitt 265.
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UNIPAC™ bearing. It could be installed quickly during thenufacturing
process so that it reasonably reduced costs.

5.2 Pricing

“The price is the amount a customer pays for thredupct. It is
determined by a number of factors including markbare, competition,
material costs, product identity and the customgresceived value of the
product. The business may increase or decreaseriice of product if other
stores have the same product.”

One of the reasons why the tapered roller beariag immvented was
cost saving. When you used a Timken bearing ratiem a plain bearing you
saved the energy of your horse, later on of youchimee and also, the
lifetime of a wagon or a carriage was extended.sEheenefits made Timken
advantageous for the customers who were willingag a bit more for more
efficient bearings.

In those times the company was producing large antsoaf bearings;
however, the price was not as competitive as Timkeshed. The company
could offer some discounts either for greater queest ordered or for long-
term customers. This changed as soon as the conmrpdnged its production
cost. The first step in the cost-cutting policy wasmake its own steel and
improve its machining processes so they would motipce so much scrap.
Both goals were successfully accomplished during #930’s and the
company’s management was satisfied for some tirter #fiat.

In the 1950’s, Timken approached the second stethetcost-cutting
policy. It was focused upon establishing a new pianBucyrus, Ohio. The
new facility was designed as an automated prododgchnology that would
manufacture higher volumes of Timken bearing favéo production costs. It
was an instant success for the company and in 8680’8 Timken was
stronger than ever in the domestic market. Susthiimevestments in
manufacturing technologies, combined with the sasa® standardization in
bearing applications across a number of indus{(s&$® sizes), made it a low
cost producer by a significant margin. Subsequenfiynken shocked the

® "Marketing mix."Wikipedia, The Free Encyclopedia
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industry by lowering its prices by 2 to 8% on thosgh-volume sizes,
despite the booming market at that time. Even wiike price cuts the
company’s after-tax-profits were higher than anyopryear in the post-
World War Il era.

After that Timken’s strategy of high-volume and l@wst production
was so successful in North America that the compdegided to implement
it in the other company’s subsidiaries all arouhd tvorld. At an Australian
Timken company this concept functioned well, howewine established
competitors - SKF and Japanese companies - were rpowsperous. In
Timken do Brazil the Bucyrus concept started to kvas soon as political
and economic conditions came under control. In BoAfrica there was
primarily a demand for railroad bearings. Timkerssategy worked well
until there appeared problems that Timken was nibling to solve. After
hiring a young South African engineer, Kendal Brepkhat all changed. He
knew the problem specific for Africa and he sucakdn solving it. By
virtue of it, Timken founded a new factory in Bemdhat enabled further
expansion in Zimbabwe, Zambia and Mozambique.

Although Timken was able to offer advantageousigga bearings, it
was hard for it to enter the European market. Tiret feasonably successful
project was the Green Light front-wheel bearingigesd mainly for the
automotive industry. In the beginning Timken stdrt® supply its front-
wheel bearings to BMW and Volkswagen- thanks totwe former Timken
employees. By the mid- 1960’s it was supplying twe tentire Germany
automotive industry and it was able to supply Timkearing from a French
facility located in Colmar, which was based on Bieyrus concept.

As soon as Timken fulfilled the Bucyrus strategyndturally turned
back to the policy with benefits that Timken begsnvere and still are able
to offer. The new types of Timken tapered rolleakings have had better

properties that can reduce maintenance and installaosts.
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5.3 Distribution

Distribution in marketing mix is defined athe place that represents
the location where a product can be purchaseds lvften referred to as the
distribution channel. It can include any physicdbre as well as virtual
stores on the Internet.”

Since the establishment of the Timken Roller Begtitxle Company
bearings were distributed on the basis of persmwoatact with potential
customers. This was the only way to convince caensako use its tapered
roller bearings. They could also discuss customeguirements for specific
applications. Timken’s first salesman, Eugene Wwise was a perfect
example of the personal customer approach. He edsiall the major
carmakers, as well as small ones, showing themngpkkabearing that he
carried in his pocket. He also took the companyisikit to the all-important
exhibitions and car shows. As an excellent salesimarad the ability to
explain the advantages of Timken bearings to bd#h technical and the
general public. A similar policy has been perfornteding Timken history
up to this day. It has been one of greatest adgastéao keeping successful
competition in the American as well as the worldrked place.

Only ten years after the company was founded Timtegrered roller
bearings entered the British market. Timken grargedusive rights to The
Electric & Ordnance Accessories Company, Ltd. toduce and sell bearings
in the United Kingdom, continental Europe and diltlee British Empire,
except Canada. The company gained a strong positiothe American
market. The European market was still resistingywéner, it changed after
World War I. French and German automotive manufargiwere impressed
by the performance of Timken bearings under wartaoeditions. It was the
first step toward establishing Deutsche Timken GmhHBerlin, Germany,
British Timken Limited in the United Kingdom andward granting a licence
to a French manufacturer of ball bearings to predlionken tapered roller
bearings. Later, La Société Anonyme Francaise Tmk@s established in

Paris, France.

™Marketing mix."Wikipedia, The Free Encyclopedia.
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During World War Il Timken maintained the productiat British
Timken without any problems because there was ldegeand. By contrast
Timken France was weakened by the war and latewpatoon. Unfortunately
the post-war recovery was not as quick as it wagpesed to be due to a new
political establishment.

In 1950’s the company was a powerful presence e lbaring and
steel industry in the USA. It was mainly due to thyening of the high-
volume production bearing plant in Bucyrus, Ohiot that time Timken
performed almost miracles to deliver bearings todF®n the other hand the
company could occasionally afford to stop shipmether than to submit to
Ford’s demand for price reduction. The Bucyrus Dittion Centre, that
was part of the new plant, enabled the company @etrthe requirements of
customers by coordinating Timken shipping dates hwitustomers’
production schedules. This was the first step oplementing just-in-time
delivery policy.

Timken’s post-war strategy aimed for internatiomabrkets. The
company opened new subsidiaries in Canada, Auatratid Brazil and
created a network of agents and distributors aluad the world. In 1951 the
company expanded its business in South Africa hgdishing a new plant
in Benoni. In 1961 Timken opened the second plarfrance in the Alsatian
city of Colmar and strengthened its position inrier@ as well as in the whole
of Europe. Until the 1980’s Timken focused on extigig its own facilities in
the USA — in 1971 a new plant for automated massibg production was
opened in Gaffney, South Carolina. In 1985 Timkeweisted $500 million to
build Faircrest, the most up-to-date steel mill.

At the end of the 1980’s Timken entered the Indiaarket and
invested in a joint venture for bearing productitmthe 1990’s the company
expanded all around the world (the UK, Italy, Thetherlands, Poland,
Romania, China and the USA) and thus increasedntsunt of acquisition
and joint ventures. The most important acquisitiongimken history were
in 2003. The company acquired The Torrington Conypanmajor needle-
bearing producer. This step significantly enlargédchken’s product range

and expanded Timken’s role in the global marketplathe most recent
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advancement in Timken’'s policy was the establishmer bearing
manufacturing plants in Wuxi and Chendu, China em@hennai, India.

5.4 Promotion®

Since the early beginning Henry Timken and his skmsw that one
of the most important elements of any successfgir®ss is the promotion.
They had a new product — the tapered roller bearitlzgat was able to reduce
the load and to increase the speed of the vehichhich it was installed.
However almost no other vehicle producer knew alibistinvention.

The first step in promoting their product was neafsgr
advertisement. The early newspaper advertisemaenfhasized the Timken
tapered roller bearing’s ability to reduce the Iaad stress to horses while
increasing the speed of a vehicle. There usualpeaped horses telling why
they prefer Timken bearing to others. (See adsvbelthese advertisements
mainly appeared in popular national magazines (Ehg Saturday Evening

Post Harper’'s Weeklyto affect as much of the general public as pdssib

“IT MAKES A HORSE LAUGH to equip his vehicle with
TIMKEN ROLLER BEARING AXLES because: His work isena
easy. He can do double the work he could formeétig.lifetime

is doubled. HIS OWNER LAUGHS EVEN MORE because: The
draft on his vehicle is reduced over 50 percente €arning
capacity of his vehicle is doubled. He has thedsistehicle if

not the fastest horse. He has to oil his axles awige a year.”

“I kick because the wagon | pull is not equippedhwTIMKEN
ROLLER BEARING AXLES. I have to pull from 3500000}
Ibs. And it is killing me.”

8 “Promotion represents all of the communicatiors thmarketer may use in the marketplace.
Promotion has four distinct elements - advertisjmglic relations, word of mouth and point of
sale.” "Marketing mix."Wikipedia, The Free Encyclopedia.

*Pruitt 37.
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Another possibility of Timken’s product promotionaw their taking
advantage of industrial exhibitions where the eé#icy of the bearing could
be presented to the general public. One of thosentsvwas the Pan-
American Exposition in Buffalo in 1901. There wéwe wagons loaded with
4,000 pounds of lead bars each and one of themegampped with Timken
axles. The demonstration proved that the Timkenygmpd wagon needed
only 8 pounds force to start whereas the wagon withinary axles required
a force of 48 pounds. On the basis of this dematistn the Timken bearing
took a gold medal at this exhibition.

In 1911 Timken brothers hired an in-house advargsspecialist
Edwin Walton to start a strong programme of ade@mg. Just the following
year he launched a sociable, informative newsletiered at car dealers and
car service men. It was named after the compamymken MagazineThe
impact of Timken’s advertising cannot be measuregtigely; however the
Timken product awareness across the general anidhited public had
increased. It led to the hiring of Timken’s own adi¥sing manager and an
increased budget for national promotion programrhater on in 1926
Timken published th&@imken Engineering Journghat provided technical
information. It was intended for potential custosevho were considering
purchasing and adopting Timken bearings.

The use of magazine ads and the issuing of a coynpsagazine
proved to be a very good strategy and a cleversment. Nothing stood
against their starting to publish an internal magazcalled The Timken
Triangle, which was followed byrhe Trading Posin 1942, Timkenin 1960
andTimken Worldn 1993. Throughout Timken’s history there also ea@d
company publications intended separately for Amaaricpersonnel; the
magazine was namedekchange and for European staf€ontact

An interesting stage in Timken promotion was a pudemonstration
of power savings while using Timken tapered rolbaring in different
applications. One of these demonstrations was paed in Chicago, lllinois
in 1930. Timken wanted to convince railroad custosnef its advances in
steel technology as well as in tapered roller begmi The company

introduced its locomotive known as the Four Acesghiang more then 355
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tons. During the power saving testing three yoummgn@n wearing high heels
had to pull that locomotive only with a rope — suspgly they did it.

As a result of the Great Depression, Timken wasddrto reduce its
advertising department from fourteen to four peomidy. In contrast to the
technical department the recovery of the promotpsagramme was very
gradual. By 1936 the advertising staff comprisedeosf people.

After recovery from the Great Depression and WANdar Il period
Timken refreshed the advertising department andestao promote Timken
products once again. As soon as The Timken Compaegped in other
markets in foreign countries it had to give moréodfto get new customers
although all of them knew Timken and its produ&sew period of product
promotion began. All producers started to offer endhan just a product
itself but they began to provide more complex cuosto services. Moreover
in the age of the Internet Timken entered the ekmt@ace with a website
named Endorsia.com; thereby it opened new posgBdslifor purchasing its
products and getting information about them.

At present Timken focuses on a so-called “greemdpict policy. The
company explains that the usage of Timken bearoays save energy and
that they do not generate redundant heat. Thisngpeegramme is evident in

Timken’s latest advertising short film name@reen desert™®

«Green Desert.'YouTube Broadcast Yours&lf (2 May 2009)
<http://www.youtube.com/watch?v=32cKjeAOypc>.
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6 Conclusion

The analysis of the competitive factors in the be@rndustry has
proven that the marketing mix can be consideredoampany tool for
achieving the competitiveness in the bearing manleee. The chosen object
of The Timken Company demonstrated that it was cimusly and in some
case unconsciously taking advantage of the marggetimx theory. The
essentials of business as well as marketing mixpaoduct, price, place and
promotion. For the needs of the business analygi$aee was substituted
with distribution.

The first item of marketing mix is a product thaasvanalyzed from
the aspect of product development. One of the nrapbrtant issues for a
competitive product is the material chosen. Forribgaproduction, it is a
necessary high quality steel alloy source. In thegibning Timken was
buying steel, however, it correctly decided to proel its own material. The
other very important part of a good product is design. In Timken’s case it
was a unique and innovative design of the tapeodldrrbearing. So, it may
appear that design is the guarantee for successtuhpetitiveness.
Unfortunately, it does not work that way. If thei®e something new, but
unique, you have to convince people of its beneditgway, because people
do not like to change anything without a good reaso

The second part of a prosperous marketing stragegypricing policy.
Apart from product properties a price or subsequest saving can persuade
potential customers to buy an offered product. Temkvas aware of this
knowledge and from the very beginning promotedhbarings as energy and
cost saving products. Later on when mass productias adopted the real
low-cost policy was implemented in pricing.

Another key part of a good competitive strategy psoduct
distribution. The kind of sale the company chosetlm® beginning of
Timken’s history was very important. Timken waslisg an industrial and
highly sophisticated product, the tapered rollearoeg, and they chose
personal contact for the first step of the salee Thuistomer was informed

about the product personally so that there wasatdieedback, which led to
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further discussion. On this principle the wholetdtsution was built up, a
network that has been operating up to this day.

The last, but still very important, point in markeg strategy is the
kind of product promotion. Such advertising actionludes different stages
and various expenses. The Timken Company as argeerilustry newcomer
made an account for all reasonable ways of tapeykelr bearing promotion.
In the beginning it put advertisements into natiomagazines. Later on it
started to issue its own company magazines intefaledoth personnel and
its customers. Another successful kind of promotwas presenting the
company at industrial exhibitions and car showsisTdction is still very
prosperous all around the world, because people ik watch and touch
displayed products. After the television and théeinet were invented,
Timken aimed its promotion programme mainly at thesass media.

The aim of the analysis - to describe the compatitiactors in the
bearing industry during and after a war period swaached; however, all of
the resources used were not able to characteregitlen period thoroughly.
It would take more time and require successful @apon from companies
to obtain data, which would fill the gaps.

It is obvious that the Timken brand has been a es&ftil competitor
in the bearing marketplace since The Timken Compwa@g established.
They managed to survive the Great Depression i) B&3well as World War
lI. In my opinion company’s success is based onkKeamfamily and their
male members that devoted all their lives to thmifa business. | think this
is the most important competitive advantage apannfthe marketing mix

criteria that were analysed in this paper.
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7 Summary

Ackoliv si to nikdo z nas newdomuje, loziska jsou nedilnou stasti
kazdodenniho Zivota moderni sp&testi. Bul'te si jisti, Ze vSechno co se
to¢i nebo se &ak hybe ma v sob uloZzeno lozisko, které zajigje
dlouhodok hladky pohyb v dané aplikaci. Pro vaSi lepgégstavu loZiska
miazete nalézt na naprawautomobilu, na Hdeli jizdniho kola, v préce, v
pocitaci a dokonce i v zubiakeé vrt&ce.

Cilem této prace je analyzovat konkuteh faktory v paiimyslovém
sektoru vyroby loZisek. Detaién se zabyva ctyimi  zakladnimi
marketingovymi kritérii, ktera mohou odliSit od selednotlivé vyrobce
loZisek. V prvnicasti této prace je popsan historicky vyvoj loZisBRle jsou
uvedeny tizné druhy loZisek a jejich vynélezci. Hlavadst této studie je
rozdklena do dvou oddil Prvni oddil se zabyva nepgimi sodasnymi
vyrobci lozZisek, kterymi jsou americka rodinna sggolost Timken a Svédsky
vyrobce lozisek SKF. Druhy oddil popisuje jednodlikritéria, ktera definuji
konkurenci na trhu vyrolicloZisek. Jako nejvho@sim kritériem analyzy
konkurenceschopnosti byl zvolen tzv. marketingovix,mktery zahrnuje
vyrobek, cenu, prodej a propagaci. Tato kritéridabgefinovana z pohledu
analyzy spolénosti Timken.

Udaje, které byly pouzity v této praci sé¢edevsim tykaji otazek
primyslové vyroby loZisek. VSechny informace f&iné pro Uplnou analyzu
byly ziskany z internetovych stranek obou vyrbdozisek a z biografie
spolenosti Timken**

Historie lozisek se datuje jiz od doby, kdy s€éag stavt pyramidy
v Gize. Stavebni inzehy zde poprvé vyuzili valivych elemeint (kala
stromi) pro transport obrovskych kamennych kvadPostupg s vyvojem
lidstva se zdokonalovali i nastroje, které lidé pimali. To vedlo ke vzniku

velké spousty lozZisek, ktera se liSi pouzitym miglem, aplikaci pro niz jsou

Y pruitt, Bettye Hobbs, Timken: From Missouri to Mara Century of Leadership in
Manufacturing.
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uréeny a samazjmé vyrobcem. Tato prace ipdstavuje analyzu
konkurergnich faktofi, které odliSuji jednotliva mmyslow vyrabina
loZiska. Jako kritéria této analyzy byl zvolen tavarketingovy mix, ktery se
sklada z vyrobku, ceny, prodeje a propagace. Vysiedhalyzy jsou popsany
pomoci gednich vyrobt lozZisek, gedevSim firmy Timken a SKF.

Analyza konkuretinich faktoi, které ovliviuji primyslovou vyrobu
loZisek potvrdila, Ze marketingovy mix the byt povaZzovan zautkzity
firemni nastroj pro dosazeni a udrZzeni konkurentesoosti na trhu.
Vybrany vyrobce, spolmost Timken, ukazal, Ze ¢donm¢ i newdome
vyuzival a stale vyuZziva teorie marketingového mpa celou dobu svého
pasobeni na trhu s lozisky. Zakladem &$pého obchodu a stejnak i
marketingového mixu jsowtyii prvky: vyrobek, cena, misto prodeje a
propagace. Pro pigby obchodni analyzy bylo misto prodeje eliminovano
pouze na zfsob prodeje.

Prvnim prvkem marketingového mixu je vyrobek, ktetyyl
konkurenceschopného vyrobku je vybrany materiab #yrobu lozisek je
dialezita velmi kvalitni slitina oceli a tudiz i zdropdkud je ziskavéana.
Zpocatku spolénost Timken ocel nakupovala. Na zakdadpakujicich se
problémi s kvalitou dodavaného materialu se vyrobce rozhodhbkst si
svou vlastni ocel. Toto rozhodnuti se p&tdikazalo jako velmi Usfsné.
DalSim dilezitym prvkem usgSného vyrobku je design. V ripad
spole&nosti Timken se jedna o jeditiey a revoléni design kuzelikového
loZiska. Jak se fize na prvni pohled zdat, to samo o&@bzarukou Us§gsEné
konkurence na trhu. BohuZel to tak v realném zivwfunguje. Jestlize se na
trhu objevi gco nového a jedirmého, musite nejprve ostatniegwdéit o
vyhodach, které plynou z pouziti tohoto vyrobkugtoize lidé neradi cokoliv
méni bez udani padnéhdidodu. To plati i pro loziska.

Druhou casti uspsSné marketingové strategie je cenova politika.
Pomineme-li vlastnosti daného vyrobku je jeho ceeéo nasledna uspora

nakladi dulezitym faktorem v rozhodovani potencionalniho zak&a, zda si
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nabizeny vyrobek koupi a nebo ne. Firma Timken @Wabwdoma této
skute&nosti a jiz od z&atku kladla draz na Usporu energie a nakiagri
propagaci svych unikatnich kuZzelikovych lozZisek.z&gi, kdyz byla
zavedena masova vyroba loZisek, mohla spulst zavést skut@ou a
fungujici nizkonakladovou cenovou politiku v aoeani svych vyrobk.

DalSim klcovym prvkem dobré konkuréni strategie je samotny
prodej vyrobku. Uz od pmatka firemni historie bylo dlezité, jaky druh
prodeje lozisek si spoteost Timken zvoli. ProtoZze firma prodava
primyslové a vysoce sofistikované produkty, kuzelikdoZiska, vybrala si
na za&atku prodej na zaklad piimého kontaktu. Zakaznik byl osabn
informovan o vybraném vyrobku. Vyhodou tohotéigiupu byla okamzita
zpétna vazba na prodejce dipadna diskuse tykajici se problému aplikace, v
niz mglo byt dané lozisko instalovano. Na tomto principyla vybudovana
cela distribéni st spol&nosti Timken, ktera funguje az do dnesni doby.

Poslednim, ale velmiiezitym, bodem marketingové strategie je
propagace vyrobku samotného. Spravna prof@Eigédnnost zahrnuje irzné
nakladné druhy reklamy. Spa@keost Timken, jakoZzto nov&k v prtimyslové
vyrob¢ lozisek, vyuZila veSkerych dostupnych pitestki pro propagaci
kuzelikovych loZisek. Na zatku umistila inzeraty do narodnicasopis.
Pozdji zacala vydavat sk vlastni firemnicasopis, ktery byl wen jak
zamestnan@m tak firemnim zakaznikm. DalSim velmi Usgsnym zgisobem
propagace (firmy) bylyirzné vystavy a automobilové veletrhy. Tentaigpb
reklamy je nadale velmi ugpny po celém sité, protoze vyuziva zdavosti
lidi, ktefi si chgji vystaveny vyrobek prohlédnout a tzn. ,osahatbtdco
byla vynalezena televize a internetové, sie spolénost Timken zarf¥ila na
propagaci svych vyrohlkvyhradré vyuzitim €chto masmedii.

Cil analyzy byl uspSré dosaZzen. Autorce se patla popsat
konkurergni faktory pamyslové vyroby lozisek v povaeém obdobi.
Bohuzel i ges vSechny ziskané informace tykajici se dané proatiky

nebylo mozné toto obdobi podrabanalyzovat. Bylo by zapigbi mnohem
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vice ¢asu a usgsné spoluprace s vybranymi sp&festmi pro ziskani
informaci, které by zaplnily prazdna mista.

Je Zejmé, Ze od vzniku americké spoh®sti Timken je jeji znéka
aspssnym konkurentem na trhu s loZisky. Firmme podélo prekonat v 30.
letech obdobi velké hospoidké krize a steghtak i bez ¥tSich problém
pirekonala 2. s&étovou valku. Dle mého nazoru, je Wsh této spolénosti
zaloZzen na rodih Timkeni a jejich ¢lend, kteri zaswtili svij Zivot
rodinnému podniku. Myslim si, Ze toto je jedna zjdbaéezit¢jSich
konkurergnich vyhod, kromy jiz zminéného marketingového mixu

analyzovaného v této préci.
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