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CULTURAL DETERMINANTS OF TECHNOLOGY

The moderator, Prof. Thorburn, conveyed James Carey's

apologies for being unable to participate in the discussion as

originally planned. However, before introducing Brian Winston,

he briefly outlined some of the aspects that would have been

addressed by Carey had he been present.

Thorburn stated that the phrase "Cultural Determinants

of Technology" indicated those social, economic, political,

demographic, and cultural factors that condition the way people

think about the nature of invention and about particular media of

communication. In the last decade or so, he said, there has been

increasing scholarly interest in the degree to which

technological change has been conditioned and controlled by

forces that have nothing to do with technology - forces that are

rooted in cultural habits, and rituals, in the moral and

psychological assumptions that dominate society. Carey was to

have discussed specifically the impact of the telegraph on

American culture, and on people's notions of communication.

Further, he would have discussed a definition of communication

that in some respects challenges inherited ideas of communication

as a process involving a sender, a medium of transmission, and a

receiver who passively receives the message. Carey's research,

he said, has qualified this relatively simple model. In its

place he has proposed an alternative model, sometimes called a

"ritual" model of communication. While one definition doesn't

exclude the other, each offers a different perspective for

understanding the process of communication.



The "ritual" definition lays a much stronger emphasis

on the degree to which cultures engage in communicative activity

for purposes other than information exchange. In this definition

there is a recognition of supportive activities that are part of

the communication process and make the recepient an active

participant (collaborator/ creator) in the process (e.g. watching

television, listening to the radio, answering the telephone.)

This has led to research on response/ reaction and participation

in communication. The resulting questions asked of modern

communications media and their role in culture are similar to the

questions posed by an anthropologist concerning the ritual

behaviors of "primitive" cultures. Carey's work, Thorburn said,

has reverberated widely in the emerging field of communications

and media studies.

Brian Winston - Pennsylvania State University

Winston began with the story of Francis Ronalds'

demonstration of the Static Electric Telegraph System in 1816 and

the interesting and yet pathetic response of the people of his

day. A typical response was that of Mr. Barrows, the Secretary

to their Lordships of the Admiralty, who saw no use of any kind

for telegraphs except as a type of the semaphore then in use.

When Ronalds pointed out that a semaphore cannot be used at night

Barrows simple replied that they did not want to signal at night!

Winston said this illustrated a recurring situation in the

history of communications technologies. Each situation had a

'Mr. Ronalds' who came up with a device that was perfectly viable



and yet no one wanted to know about it. His study of this topic

also led him to recognize the "peculiar coincidence," where

independent inventors came up with the same or similar device at

about the same time. One famous example in that of Bell and Gray

inventing the telephone. A third discovery arising from his

research was the recognition, repeated in a number of these

accounts, that a particular invention could have appeared a lot

earlier. Winston paraphrased Andre Bazin the theoretician of the

cinema who pointed out that the astonishing thing about the

cinema is not that it appears in 1895 but that it didn't appear

earlier.

These observations led Winston to think about "what

combination of forces (social, cultural, etc) have to be in place

for a Mr. Ronalds to fail and a Mr. Morse to succeed." He then

proceeded to look at a variety of technologies and ascertain why

they succeeded and why they succeeded when they did.

First, Winston analysed the development of the

telegraph. The earliest reference to telegraph, surprisingly,

was almost 200 years before Ronalds' demonstration. However, in

all that time there was no external force that necessitated the

telegraph. The technology of telegraphy had subsequently been

developed from static to dynamic systems, but until 1838 it was

still in the realm of abstract ideas and had scarcely been

transformed into a viable technology. It was only the problem of

numerous railway accidents that eventually brought about or

engendered the application of the telegraph as a viable

technology. Because telegraph was used as a signalling mechanism



for the railway all the early telegraph wires ran alongside

railway tracks! Winston pointed out that when social forces

eventually "required" the application of the telegraph, basically

focussed around the railway, there were several innovators who

independently came up with the idea about the same time.

In the United States substantial losses were incurred

by the government-run Postal Service in the first year of

telegraph use. This prompted Congress to return the patent to

Morse. The result: only in the US are the telegraph and all

subsequent telecommunications privately owned. The root of the

problem in all this, Winston said, is that users needed a social

necessity beyond that of controlling railway engines.

Second, Winston discussed the development of telephone.

Dr. Reiss, he claimed, was in effect the Ronalds of telephone.

Though Reiss developed the device (essentially considered a

demonstration device) in its basic form, there was no impetus to

push Reiss to create the telephone. The key social factor in

this period (i.e. between the early 1860s and the late 1870s) was

the emergence of the legal "corporation." Other technologies,

similar to the telephone, that suddenly came into being in the

late 1870s are the typewriter, the Burroughs calculating machine,

and the hydraulic elevator. All of these technologies existed in

one form or another well before the 1870s. However, they seem to

have all come together, to form essential components of the

modern office, soon after the law was established creating

limited liability companies both in the UK and in the US. Also,

he pointed out that skyscrapers were built about the same time.

All of these followed as social necessities once the modern
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corporation (limited liability company) came into being.

Discussing further the development of the radio,

Winston noted that the coherer had been in existence for sometime

and was used in laboratories to demonstrate the Maxwellian Wave

Theory. However, when Hughes (who had built the first

microphone) suggested in 1885 the possibility of radio using a

coherer, the idea was ignored by the then head of the Royal

Society. The supervening social necessity in the case of the

radio was the need for signalling across large distances - in

this case for use by the Imperial fleet in its Summer manoeuvres

of 1895. The 17th century method of signalling with flags was no

longer viable for dreadnoughts whose battle order involved large

distances. Another use (from 1901) for radio was international

signalling as demonstrated by Marconi who successfully signalled

the Morse "S" 1800 miles using a kite-borne aerial of 1000 feet.

Winston next described the development of television,

which he asserted was the best example of technological

development being delayed/discouraged because of a lack of a

superveninng social necessity. The received history is as

follows : By the mid 1930s a viable electronic (as opposed to

mechanical) scan system was available but it was not yet quite

effective for mass communication. Therefore the FCC required

further work to be done on it. By the Summer of 1941 standards

were agreed upon by the National Television Standards Committee

(NTSC) but the 2nd World War followed soon after in that same

year, delaying further the introduction of TV. After the war TV

was introduced in several major markets but unexpected technical
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problems regarding the overlapping transmission signals caused

the FCC to control licensing. The FCC, however, went so far as

to stop issuing licenses between 1948 and 1952 ("the freeze.")

But, contrary to this history, there was considerable

activity in Europe during the same period using American

technology. The Germans had introduced public TV using a refined

mechanically scanned system (180 lines) in the summer of 1935.

This was followed by an originating system producing in excess of

400 lines that was introduced to cover the Berlin Olympics in the

Summer of 1936. The Germans had two systems - one based on

Zworykin's RCA patents (1923 - 1935), and the other based on

Farnsworth's patent (1927) that worked well with direct light

rather than reflected light. The Germans amended this into the

intermittent film camera. The British started in November 1936

using the EMI (RCA subsidiary) version of the RCA camera and

Baird's version of the German intermittent film system. What is

ironic, Winston stated, is that while all this was going on in

Europe - 180,000 Germans viewing the Berlin Olympics on TV and

the British selling 20,000 TV sets - the FCC continues to

maintain that "the technology doesn't work." The technology

being used, however, is the same! The Germans went on to use a

441 line system to transmit TV from the Eiffel Tower till 1938

when the Allies arrived, and the British used TV throughout the

war; George VI's coronation was the first televised coronation.

However, both the Germans and the British had their own set of

problems which indicate that social necessities hadn't operated

sufficiently at that time.

Discussing the balance of forces at work, Winston
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pointed out that the master patent for mechanically scanned TV

was registered in Berlin as far back as 1884. In fact, he said,

from the time the telephone came into being, the concept of TV

had been recognized. In 1908, Campbell Swinton, a senior British

electrician, dismissed the suggested development of mechanical TV

by a Frenchman and in the same letter described at some length

what would be required to make electronic TV work! When Zworykin

developed the first "gun," Swinton claimed that TV was a viable

proposition and gave it "six months if GE throws some money at

it." The question arises, said Winston, - why didn't GE do this?

That is, why TV didn't occur earlier than it actually did ?

Winston asserted that the development of TV was

"contained by the economic needs of corporations involved in

movies and radio." The media conglomerates of the time were

entrenched in cinema and were busy manoeuvering between cinema

and radio. They did not want their investment in existing

communication media to be jeopardized by the entrance of TV. The

official reasoning given by the FCC for the "freeze" was first

that the penetration of signals had to be worked out, and second

was the Korean war. However, he said, it is questionable that it

took 43 months to resolve the signal penetration issue. And

also, what real impact, he asked, did the Korean war have on the

development of TV when the war didn't affect most other aspects

of life? The critical force, he observed, was the issue of

making accommodations among corporate interests. RCA dominated

all the TV patents and gloated over this. As a result, during

the period 1936-41 an accommodation was reached for the sake of
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the other companies. After the war and upto the early 1950s

Hollywood was accommodated.

Winston's last example of technological development was

that of the computer. The earliest computers - true stored

program machines - were very slow to emerge. Before discussing

the history of 'Whirlwind,' he quoted from Prof. Weizenbaum who

stated that computer development emerged from the "womb of the

military." The development of a number of the early computers

were closely bound up, said Winston, with developments in the

nuclear field, "like telegraph posts alongside the railway."

'Whirlwind' was the project of a wartime subsidiary of the Office

of Naval Research - to build a real time computer (the first of

its kind) as a flight simulator. However, with cut backs at the

end of the war the project came under the Office proper which had

its budget trimmed significantly. As a result, it was a problem

to keep the project going. By chance Prof. Forrester got

involved with Radar Shield Development (SAGE system,) and thereby

'Whirlwind' became a "child of the cold war."

Winston suggested that the needs of the US as a ranking

world power clearly inflect the development of the computer in a

major way, the development of the technology being subsidiary to

it. Of the first major IBM machine (701 series,) almost all

seventeen shipped (except one) between 1953-54 went to the

military industrial complex. Even the machine designed for

commerce (704 series) had a fairly large proportion of production

taken up by the military. In the UK, at the end of the war

machines were in place and being developed almost on par with the

US, but after 1950 there is a gap with the "world-power incentive
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slowly disappearing."

In conclusion, Winston identified three different

supervening social necessities that spur technological

development:

- Application of parallel technologies (e.g. radio &
dreadnought)

- More diffused social concerns (e.g. development of home
entertainment)

- Needs of commerce (e.g. laser technology to produce CDs)

SPEAKERS' COMMENTS AND RESPONSE TO QUESTIONS

A member of the audience commented that the title

"cultural determinants" can be misleading because it assumes that

society knows what to do with technology, which often is not the

case. Winston agreed, adding that uses are very difficult to

define at the early stages of development. As an example he

cited TV where for a long time the aim was to use it as a

facsimile machine. There was confusion betwen moving and still

images. Meanwhile the real use - social use - was dismissed as

science fiction.

Responding to a request, Winston described how home

radio broadcasting fitted into his theory of "supervening social

necessity." While Sarnoff came up with the idea in 1916 people

were confused about its application. Sarnoff himself was

confused, added Winston, about the institutional structure needed

to operate this idea. Eventually RCA began programming as a
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function of sales - i.e. in order to enhance the sale of its

radio sets. Subsequently an AT&T owned radio station in New York

(1926) realized the possibility of earning by leasing broadcast

time to advertisers. Thorburn agreed that the development of

technology is often more than just a technological issue as in

this case in which radio appears because of cultural and

historical necessity rather than by purely technological

pressures. There were alternative technological developments,

such as TV, that were possible at the time, but not developed.

Answering a question about the possibilities of

forecasting developments in interactive TV, Winston pointed out

that because something can be done technologically doesn't

necessarily mean it will happen. There are social and cultural

factors that determine whether the particular technology is

useful/ needed at that particular time.
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