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Seventy years ago, in order to quickly provide post-war Germany with modern and comfortable rolling
stock, the country's authorities approved general technical requirements for metro and tram
cars. Their main quality was the standard body, which was installed on the frames of pre-war
wagons. This body was all-metal, had two or three doors and wide window openings. The introduction
of a single type has significantly reduced production and operating costs. This is how the era of
“German Standardization” began, which soon moved to the bus industry and set the benchmark not
only for the domestic market, but also influenced neighboring countries, giving them an impetus to
develop and improve their own buses.
Subway and Tram Carriage Standards
By the end of World War II, tram traffic in many German cities was stopped. Lines and carriages were
almost completely destroyed as a result of bombing and fierce fighting in the spring of 1945, and the
restoration of the tram economy was hampered by the lack of high-quality wood for the manufacture
of bodies and a shortage of personnel. The Düsseldorfer Waggonfabrik Uerdingen AG (Duewag) plant
in Krefeld, the former main supplier of rolling stock, was almost completely destroyed. His
woodworking workshops were destroyed, and more than 10,000 cubic meters of industrial timber that
survived in the suburbs of Dusseldorf were confiscated by the allies and taken out of the country. In
the fall of 1945, Germany lost two factories in Breslau, which went to Poland, and Bautzen, which were
engaged in the manufacture of carriage axles and frames.
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Otto Schulz with his engineering team while working in the Falkenried workshops. Hamburg, 1949
After the entry into force of the Act of Germany's unconditional surrender in World War II on May 8
(in the USSR - May 9) 1945, the Third Reich was liquidated. The country was divided into four zones of
occupation: British, American, Soviet and French. Berlin was also divided into four sectors. To quickly
provide the population with public transport, on November 8, 1946, the Association of Tram and Other
Transport Enterprises for Passenger Transportation VSB (Verein der Straßenbahnen und sonstigen
öffentlichen Personenverkehrsunternehmen in der britischen Besatzungszone) was created in the
British zone, and a month later in the American occupation zone A Besatzungszone eine Vereinigung
der Straßenbahnen in der amerikanischen besetzten Zone). After the unification of the occupation
zones in Bizonia, these associations began to work together in a consortium with the Association of
Public Transport Enterprises AVV (Arbeitsgemeinschaft der Vereinigungen öffentlicher
Verkehrsbetriebe). Their task was to restore and resume the work of many transport companies. She
also called on rolling stock manufacturers to quickly master the production of spare parts and
equipment for repair shops. According to the AVV plan, it took DM 1.25 million and about 10 years to
restore the transport infrastructure and reach the 1938 level. After the annexation of the French zone
to Bizonia and the formation of Trizonia, the allies began to carry out monetary reform, and on
September 7, the Federal Republic of Germany was formed.
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Reconditioned pre-war DT1 series subway cars with new standard all-metal bodywork. Hamburg, 1950
Meanwhile, in Düsseldorf, the Duewag Carriage Works, having restored its production capacity,
resumed the production of trams based on old pre-war cars. The skeletons of frames and axles were
brought to the plant from all over the country, on which, after repair, all-metal welded bodies were
installed. The timber frame had to be abandoned, as high quality timber became very expensive, while
steel, on the other hand, was abundant and cheap. Electrical equipment and other units were
completed locally by local repair shops.
In 1948, the Braunschweig steelworks and Duewag entered into an agreement that allowed 355 motor
cars and 248 trailers to be restored within two years. Otto Schulz, the chief engineer of the workshops
Fahrzeugwerkstätten Falkenried GmbH, who was involved in the maintenance and repair of the
transport company Hamburger Hochbahn AG (HHA), became interested in an example of the rapid
restoration of tram cars. After learning from Duewag's experience, he decided to take it a step further
and designed a standard all-metal welded body for installation on the frames of pre-war wagons. Its
main feature was its modular design in standard length, width and height. For the entry and exit of
passengers, two or three wide doors were intended, the step between the window pillars was wide,
which gave more light and made it easier to wash the body. Inside, the salon was equipped with singlerow seats on both sides. These features made it possible to significantly reduce production costs, as
well as to use the existing staff in repair shops. In three years, 1000 damaged tram cars were restored
in the Falkenried workshops using Otto Schultz's technology, which became a record for the country.
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Towing a damaged tram car to repair shops
Otto Schultz did not stop there and decided to design a standard all-metal welded body for the subway
car, since most of the rolling stock was destroyed during the war. As in the case of the tram, the DT1
metro cars received an all-metal body, which is more durable and less expensive to manufacture. The
first batch was made in the Falkenried workshops, however, in the future, in order not to overload the
production capacity of his workshops, Otto Schulz transferred the modernization of the cars to the
Duewag plant in Dusseldorf. Nevertheless, after the modernization with the replacement of the body,
the weight of the cars increased, which led to an increase in electricity consumption. This shortcoming
was eliminated on the next DT2 with a light steel body, new bogies and more powerful traction motors.
Transport company HHA and Otto Schultz set the bar high in the design and manufacture of new
subway and tramway cars, which could not but go unnoticed. On April 21, 1950, the public transport
association VÖV convened a round table under the patronage of the German government, which
included ten delegates from medium and large transport companies and representatives of a number
of federal states. The result of the meeting was the approval of the general technical requirements for
the rolling stock of metro and trams, regulating the length, width, height and layout of the cabin based
on standard Otto Schultz bodies. In 1951, the rules of standardization were prescribed for railway
transport.
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Reconditioned in the Fahrzeugwerkstätten Falkenried GmbH workshops the pre-war Z2U and Z2B
motor and trailers with a new standard all-metal body. Hamburg, 1959
On the way to the dream bus
By the mid-1950s, the bus took a leading position in the public transport system of Germany, since the
restoration of tram and trolleybus lines, which were badly damaged during the war, was
expensive. The bus turned out to be simple and cheap to operate, as it was built using truck
chassis. The number of buses grew rapidly, and the market was dominated by a variety of different
models, which was facilitated by a rather diverse customer base - state, municipal and private
companies, as well as their range of purposes. Gradually the dominant position was taken by four
concerns: Daimler-Benz, Büssing, Magirus-Deutz and Kässbohrer, which were stepping on the heels of
Krauss-Maffei and MAN. The layout of the power unit also differed: the classic bonnet, floor
arrangement and the most advanced rear-engined.
Each manufacturer strived to please its client as much as possible, offering him the most perfect and
spacious model. However, the diversity of the model range has led to an increase in prices for repair
and maintenance of buses, as well as a shortage of qualified maintenance specialists. Under these
conditions, many transport companies began to strive to standardize their bus fleet according to the
purpose (urban, suburban), according to the layout of the power unit and the manufacturer's model.
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Dream Bus Competition winners (from left to right and down): mock-up designs by Rudolf Strauß, Louis
Lucien Lepoix and Herbert Lindinger
After the Senate of Hamburg in the mid-1950s decided to replace the tram with a bus, the issue of
creating a new model of the city bus has become particularly urgent. Otto Schultz formulated the basic
requirements for a modern city bus - a body of standard length, width and height, with flat sides and
without chrome-plated holdings, high windows with a large step. This shape of the body prevents
water from accumulating in various places, leading to rust and perforating corrosion. With an
automatic car wash, its efficiency is increased and the total water consumption is reduced, which in
general reduces the cost of washing. The lowered floor level to 725 mm makes entry and exit quick
and convenient.
In 1960, the transport company Hamburger Hochbahn (HHA), together with Otto Schulz, with the
support of the VÖV Public Transport Association, sent an appeal to the International Union for Public
Transport (UITP) to hold a competition for the creation of a standard city bus suitable for large-scale
production. This proposal was supported, and UITP, together with NNA, held the "Dream Bus"
competition to develop the design of a future city bus with a standard body.
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Scheme of standard city and usable buses
As a result of the competition, first place and an award of 10,500 DM went to industrial designer
Herbert Lindinger of the School of Design Ulm, who previously designed the DT2 subway car for
Hamburg. Second place went to a project by industrial designer Rudolf Strauß from the School of
Automotive Engineering in Hamburg, and third place went to French industrial designer Louis Lucien
Lepoix.from the School of Design in Baden-Baden. However, none of the proposed projects found
approval from the leading German concerns, mainly due to the high costs of creating a new model
range. Many transport companies even abandoned the idea of standard buses, since only very large
companies could afford them, as a result, Otto Schultz was in the minority. It was necessary to unify
transport legislation, since the requirements for city buses were significantly different in different
states of the Federal Republic of Germany. For example, the limitation of the maximum width of the
rolling stock to 2.5 m was not accepted everywhere. Thus, many transport companies thought a lot
about new technologies, but did not dare to implement them.
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Prototype work
Despite the temporary setback, the transport company Hamburger Hochbahn continued to negotiate
with the leading companies in the country and with the German government, convincing them that
standardization of rolling stock has advantages for both passengers and transport companies. As a
result, on October 10, 1966, the VÖV Public Transport Association, with the support of the German
Government, created a working group "Standard Bus", which included representatives of HHA, Otto
Schulz and the heads of the Daimler-Benz and Magirus-Deutz concerns. The basic requirements for a
standard city bus, formulated by Otto Schulz, were accepted. With the good potential of his employees
and their experience in the automotive industry, Otto Schultz started designing. He entrusted the
rough work on the project to his lead engineer Hilmar Feutlinske,
Work on the prototype was carried out in two main areas - for passengers and operators. To do this,
Otto Schultz brought in the country's leading institutions. The study of the height of the floor level was
carried out by the Frankfurt Battelle Memorial Institute, which studied the effectiveness and safety of
this technical solution. Based on the operating experience of the MAN Metrobus (models 640 HO and
750 HO) which was widely used in North Rhine-Westphalia and Bavaria.

8

Design model of a standard plywood body in a 1: 1 scale created by Otto Schulz in the workshops of
Fahrzeugwerkstätten Falkenried GmbH on the chassis of a Mercedes-Benz O 302 bus
The Battelle Institute made the following recommendations: lowering the floor level to 725 mm
facilitates boarding and high-rise for elderly and people with limited mobility, passengers with strollers
and reduces delays at stops. And the height of the steps is less traumatic than in conventional highfloor buses. The driver's workplace was developed by the Max Planck Institute for Agricultural Work
and Agricultural Engineering (Max-Planck-Institut für Landarbeit und Landtechnik). For convenient and
comfortable work of the driver, a common dashboard with control and measuring devices, a single set
of alarm sensors and buttons, as well as a comfortable sprung driver's seat with adjustable controls,
was installed in the cab. The windshield was developed by the Institute for Medical Optics of the
University of Munich (Institut für medizinische Optik der Universität München). It was made beveled
to avoid glare in the driver's cab.
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Pre-production sample of the Mercedes-Benz O 305 bus, built in the workshops of Falkenried and
presented at the IAA-1967 in Hanover
In December 1966, HHA added several recommendations, including a large front direction indicator,
side and rear displays, and a roof-mounted exhaust to reduce rear-compartment smoke. To test the
results of his work, Otto Schultz built a life-size plywood bus mockup on a Mercedes-Benz O302 chassis
and carried out a series of technical tests. Engineer Hilmar Feutlinske has prepared a typical
recommendation for a standard VÖV bus: 11,000 mm long with a 5600 mm wheelbase, 2400 mm front
overhang and 3000 mm rear overhang. Two double-leaf automatic planetary doors 1250 mm wide and
725 mm low floor level with two steps of 220 mm each on both doors. Engine power must be at least
192 hp. from. Manual 5- and 6-speed gearboxes or automatic transmissions from Voith, ZF or
Renk. The seating arrangement was predetermined: 44 and 2 (baby carriage) + 2 (wheelchair) or 37
and 2 + 1. The maximum capacity of the bus varied from 61 to 78 people. In order to reduce a wide
range of spare parts, a general electrical and wiring system was made, indicating the location and size
of the lighting shades. In the cabin, unified railings and handrails with signal buttons for the exit of
passengers were provided. In order to reduce the wide range of spare parts, a general electrical and
wiring system was made, indicating the location and size of the lighting shades. In the cabin, unified
railings and handrails with signal buttons for the exit of passengers were provided. In order to reduce
a wide range of spare parts, a general electrical and wiring system was made, indicating the location
and size of the lighting shades. In the cabin, unified railings and handrails with signal buttons for the
exit of passengers were provided.
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Body shell of standard buses

Standard Bus Chassis
After reviewing the design documentation and a visual layout, the VÖV Public Transport Association
approved the design of Otto Schulz's standard bus, and already at the beginning of 1967, the Falkenried
workshops began designing prototypes under the working title Typ Hamburg. Already on October 13,
1967, Büssing, Daimler-Benz and Magirus-Deutz presented prototypes of standard buses to HNA:
Büssing Präfekt 13D Standard, Mercedes-Benz O 305 and Magirus-Deutz 150 S11. After extensive and
cruel testing, they were shown to the general public at the Hanover Motor Show, where the new buses
became a real sensation
.
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Optimized seating and standing pattern
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Unified range of handrail parts and fasteners
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Engine compartment
Start of serial production
On November 10, 1967, standard buses were certified and received the right to serial
production. Orders for them came from many leading transport companies in Germany. They quickly
began to spread throughout the country and in a short time covered almost all cities.
Standard buses received their S series - Standardbus (S), Standard-Linienbus (SL), Standard Heckmotor (SH). MAN, Magirus-Deutz and Büssing took over their release. After several years of
operation of S series buses in large cities, transport companies have significantly reduced the cost of
repair and maintenance of rolling stock. The number of people involved in the repair of rolling stock
has significantly decreased. Following the positive experience of operating standard city buses, the
Working Group of Federal Railways, Kraftpost, Non-Federal Railways (BDE) received a proposal to
develop a standard commuter and intercity bus.
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One control panel for a standard bus that was installed on all city and suburban models

Salon of a standard city bus. Instead of synthetic leather, the seats were upholstered in fabric
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In 1971, the Public Transportation Association developed standards for the commuter and intercity
bus. It was slightly longer (11.7 m) than the city bus. The number of seats varied from 48 to 53 people,
depending on the customer's requirements: installation of aviation-type seats, the presence of shelves
for accommodating hand luggage. The high floor level of 900 mm made it possible to place a large
trunk in the lower part of the bus. Two double-leaf automatic reclining doors with a width of 1000 mm
and 1250 mm were intended for the entry and exit of passengers.

Displays inside the cabin appeared on all standard buses only in 1974
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Place for people with limited mobility and passengers with strollers. The handrail is slightly shifted to
the right to allow easy passage
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Comfortable boarding, especially for the elderly and people with limited mobility, as well as passengers
with children
In 1971, the firms Büssing, Magirus-Deutz, MAN and Daimler-Benz presented their prototype coaches,
which were certified by the end of the year. Their trial operation took place at the XX Summer Olympic
Games in Munich, where more than 100 suburban buses MAN SÜ 240, Mercedes-Benz O 307 and
Magirus-Deutz L 117 were used to transport participants, judges and guests of the competition, which
showed themselves from the best side. Serial production of suburban and intercity buses of the STÜLB
series began in 1973.
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Bus "middle class" Büssing BS100 B on the route in Hamburg
In the mid-1970s, the VÖV Public Transport Association, together with Otto Schulz and the workshops
of Fahrzeugwerkstätten Falkenried GmbH, began the development of a successor to the standard S
series buses, indexed SL II. By this time, standard buses of the first generation had managed to prove
themselves well, both drivers and passengers spoke positively about them. In addition, these buses
were distinguished by their special strength, soft seats and air suspension of the wheels, which ensured
ride comfort.

MAN standard buses: urban, suburban, double-deck and articulated
Thanks to the export of buses, German standardization has spread to other countries. The French
company Heuliez (Heilier), under license from Daimler-Benz, began mass production of standard cars
on the Mercedes-Benz O 305 and O 307 chassis for the local market, becoming the first company in
France to switch to a standard body type. A little later, the production of such buses was established
by the Berliet company, which sold the license for their production to the Polish company Jelcz, in
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Spain, the production of standard buses under the MAN license was carried out by the ENASA
company. On the other hand, foreign buses operated in some cities of the Federal Republic of
Germany. For example, the Hungarian company Ikarus delivered 154 Ikarus 190 buses to Hamburg and
100 buses to Kuwait, and Regie National Des Usines Renault SA delivered its Renault PR100 buses to
Saar.
A source:
Company archives Fahrzeugwerkstätten Falkenried GmbH, Hamburger Hochbahn AG, provided by FFG
Manager Wolfgang Hubenthal Hamburg, Germany.

Suburban bus Mercedes-Benz O 307. In 1972, the standard body underwent a facelift that touched the
front and rear edges of the roof
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