
AJPH    July 2017, Vol 107, No. 71060    Public Health Then and Now    Peer Reviewed     Risi

AJPH HISTORY

On the Origins of the Electronic Cigarette: British 
American Tobacco’s Project Ariel (1962–1967) 
Stephan Risi, MA

Electronic cigarettes are advertised as the latest technological gadget—the smoking equivalent of 

smart phones. I challenge this sense of novelty by tracing their history to the 1960s, when research-

ers at British American Tobacco first recognized that smokers’ brains were dependent on nicotine. 

This discovery enabled British American Tobacco to develop a novel kind of smoking device under 

the codename “Ariel” between 1962 and 1967. Whereas filters were meant to eliminate specific 

harmful constituents of tobacco smoke, Project Ariel tried to reduce smoking to its alkaloid essence: 

nicotine. By heating instead of burning tobacco, the scientists working on Ariel managed to produce 

an aerosol smoking device that delivered nicotine with very little tar while retaining the look and feel 

of a cigarette. However, after receiving two patents for Ariel, British American Tobacco ultimately 

decided to abandon the project to avoid endangering cigarettes, its main product. Today, as e-

cigarettes are surging in popularity, it is worth revisiting Ariel because it is not just an episode in the 

history of aerosol smoking devices but its starting point. (Am J Public Health. 2017;107: 1060–1067. 

doi:10.2105/AJPH.2017.303806)

Electronic cigarettes have 

taken the United States 

by storm and developed into 

a multibillion dollar indus-

try.1 Although major cigarette 

producers like Philip Mor-

ris (NJoy), R. J. Reynolds 

(Vuse), and Lorillard (Blu, now 

belonging to Imperial To-

bacco) were initially reluctant 

to produce e-cigarettes, these 

companies dominate the e-

cigarette market today. How-

ever, as e-cigarettes have risen 

in popularity, it has become 

clear that even if they are less 

harmful than cigarettes, their 

sociological eff ects are worri-

some.2 E-cigarettes are alarm-

ingly popular among minors, 

who are introduced to nicotine 

addiction through these widely 

available devices, and they 

could lead to a general renor-

malization of smoking.

Today’s e-cigarettes have 

well-known precursors in the 

form of R.  J. Reynolds’ Premier 

(1988) and Eclipse (1996) 

devices.3 However, by delving 

into the formerly secret articles 

of the tobacco industry, we can 

uncover a much longer prehis-

tory of similar aerosol smoking 

devices, which were meant to 

reduce smoking to the adminis-

tration of nicotine and fl avor-

ing. This longer history starts 

with “Ariel,” a secret project 

initiated by British American 

Tobacco (BAT) in 1962.

The goal of Project Ariel was 

to reimagine what a cigarette 

could be and develop—its pro-

posal read—

a new smoking device that, by 

administration of nicotine in a 

suitable form, should give full 

satisfaction to smokers while 

at the same time avoiding the 

well-known disadvantages in-

herent in actual smoking.4 

The “well-known disadvan-

tages,” of course, were cancer 

and the host of other diseases 

caused by tobacco. Whereas fi l-

ters were intended to eliminate 

specifi c harmful constituents of 

tobacco smoke, Project Ariel 

tried to reduce smoking to its 

alkaloid essence: nicotine.

Ariel marks the moment 

when aerosol smoking devices 

fi rst became a theoretical and 

economic possibility—at least in 

the top secret world of a major 

tobacco company’s research 

department. Ariel relied on the 

results of BAT’s earlier projects 

“Mad Hatter” and “Hippo,” 

which found that smokers 

reached for cigarettes not be-

cause they had certain personal-

ity traits but because they were 

addicted to nicotine. Instead 

of seeing nicotine as a potent 

poison and mild stimulant (as 

it used to be understood), BAT 

researchers now regarded it as 

the sine qua non of tobacco. 

This discovery coincided with 

an exceptional moment in the 

history of the tobacco indus-

try, when radical redesigns of 

cigarettes fi rst made sense as 

a way to circumvent impend-

ing cigarette regulation amid 

the lung cancer crisis of the 

1950s. Although Ariel cigarettes 

were never manufactured on a 

large scale, the project can tell 

us about the moment when a 

tobacco company fi rst grappled 

with the idea that they were sell-

ing not tobacco or cigarettes but 

an addictive drug: nicotine.

THE ORIGINS OF 
PROJECT ARIEL

BAT’s interest in alternatives 

to cigarettes has to be placed 

within the context of the 1950s, 

when a series of widely publi-

cized epidemiological studies 

linked smoking to lung cancer.5 
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In response, BAT and other 

tobacco companies mounted 

a campaign to sow doubt 

about the connection between 

smoking and cancer while also 

promoting their fi lter cigarettes 

as safer alternatives to unfi ltered 

cigarettes.

Most tobacco companies 

initially hoped that fi lters—

some made of asbestos—could 

selectively eliminate most or 

all carcinogens.6 However, they 

soon discovered that selective 

fi lters were “a thermodynamic 

impossibility” (as a Philip Morris 

executive put it) because all parts 

of cigarette smoke were harm-

ful.7 This did not stop them, 

however, from advertising fi lter 

cigarettes as healthier because 

they contained less tar. Filter 

cigarettes inaugurated a long 

history of smoking devices that 

promised “healthier” or “safer” 

smoke without ever delivering 

on this promise. In addition to 

fi lters, this history includes, for 

example, “light” and “ultralight” 

cigarettes, which simply contain 

less tobacco but are not any 

healthier because smokers just 

smoke more of them.8

The same goes for ventilated 

cigarettes, which have small 

holes in the fi lter.9 These holes 

lower the amount of tar and 

nicotine measured by automatic 

smoking machines. Smokers, 

however, simply cover them 

with their mouths and absorb 

much higher doses of tar and 

nicotine than advertised. Analy-

ses of internal documents behind 

these supposedly safer or healthi-

er cigarettes have invariably 

shown that the industry knew 

that they did not work and sold 

them to deceive smokers.10 Ariel, 

however, does not fi t this pat-

tern: it was in fact designed to be 

healthier, and BAT abandoned 

it partially because it did not 

live up to its expectations and 

partially because it allowed one 

to imagine a world where alter-

native smoking devices such as 

Ariel could replace cigarettes.

Sir Charles Ellis drove Ariel’s 

development in the 1960s. BAT 

hired Ellis in 1955, when they 

wanted to expand their research 

department and looked for a 

senior scientist to oversee this 

process.11 When he joined BAT, 

he was nearing the end of an 

illustrious career as a physicist.12 

Before the Second World War, 

he had worked in the emerg-

ing fi eld of nuclear physics, 

and in 1940–1941, he was on 

the Military Application of 

Uranium Detonation commit-

tee, which found that atomic 

bombs were practically feasible. 

He was knighted in 1946 for 

his contributions during the 

war and worked on the British 

National Coal Board from 1946 

to 1955, overseeing its science 

department.

MAD HATTER AND 
HIPPO: 1959 1963

Ellis brought his background 

in applied science to BAT and 

advocated a detailed study of to-

bacco and its principal ingredi-

ent, nicotine, through two secret 

research projects named Mad 

Hatter and Hippo. These projects 

showed that smokers were 

addicted to nicotine, thereby 

opening the door for a device 

that would reduce smoking to 

nicotine administration.

The tobacco industry and 

independent researchers had 

long understood that nicotine 

is the main active alkaloid in 

tobacco and is responsible for 

the physiological eff ects of 

smoking.13 However, the focus 

was on nicotine’s eff ects on the 

body, not on feelings or behav-

ior, and only a few researchers 

at the time aff orded nicotine a 

role in explaining why people 

smoked.14 Instead, the consensus 

was that individuals with certain 

personality types were drawn 

to smoking or that smokers 

derived oral gratifi cation from 

cigarettes—an idea that relied 

heavily on Freudian explanations.15

Project Mad Hatter was a 

BAT research project conducted 

under contract by the Battelle 

Memorial Institute in Geneva, 

Switzerland, between 1959 and 

1962; it advanced a diff erent 

idea: smokers were drawn to 

cigarettes because they were ad-

dicted to nicotine.16 Ostensibly, 

Mad Hatter sought to under-

stand how nicotine aff ects the 

body, and its offi  cial fi nal report 

was indeed a thorough review of 

those eff ects.17 A second, highly 

confi dential report contained a 

far more controversial fi nding: 

nicotine was addictive.18 Initially, 

the report argued, nicotine al-

lowed smokers to cope with 

stress through its eff ects on the 

endocrine system, namely by 

stimulating the secretion of 

corticotropin-releasing factor in 

the hypothalamus.

After a while, however, smok-

ers developed a tolerance to 

nicotine that left them with an 

unbalanced endocrine system 

when they quit, creating a 

crav[ing] for renewed drug 

intake in order to restore the 

physiological equilibrium. This 

unconscious desire explained 

the addiction of the individual.19 

Cravings and withdrawal, the 

report found, were more than 

just psychological weaknesses: 

they had a biological basis in the 

body’s neuroendocrine system.

Ellis was not deterred by the 

fi nding that nicotine was ad-

dictive. Rather, he thought that 

nicotine’s addictiveness had to 

be weighed against its medical 

benefi ts. After all, many other 

commonly used drugs like bar-

biturate sleeping pills and opiate 

painkillers were also addictive.20 
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Nicotine, Ellis argued, had to be 

seen as a drug whose advantages 

far outweighed its disadvantages. 

He was convinced that “nicotine 

is a very remarkable benefi cent 

drug that both helps the body to 

resist external stress and can also 

show a pronounced tranquilis-

ing eff ect.”21 Indeed, he feared 

not regulation but the competi-

tion from the pharmaceutical 

industry, whose new “minor 

tranquilizers,” such as Valium, 

were sweeping Europe and 

the United States in the early 

1960s.22

To establish how nicotine 

fared in competition with these 

new drugs, Ellis initiated Project 

Hippo, which studied the po-

tential benefi ts of nicotine and 

found that it could indeed com-

pete with tranquilizers.23 Nico-

tine, the researchers claimed, 

helped the body deal with stress 

more eff ectively and controlled 

weight gain. In particular, Bat-

telle compared nicotine to the 

tranquilizer reserpine and found 

that although they had similar 

tranquilizing properties, nicotine 

produced fewer side eff ects.24 

The results affi  rmed Ellis’s 

conviction that nicotine was 

indeed a benefi cial drug and led 

him to hope that the tobacco 

industry was “carrying out an 

essential and valuable service for 

the public” by distributing this 

substance.25

The combined results of Mad 

Hatter and Hippo were a break-

through for BAT.26 Mad Hatter 

established that smokers smoked 

because they were addicted to 

nicotine and not because their 

personalities predisposed them 

to doing so. It transformed 

tobacco from a homogenous 

substance to one with a clearly 

identifi able, active core—the 

nicotine—and a carcinogenic re-

mainder. Hippo, in turn, showed 

that smokers were addicted to 

nicotine and that nicotine might 

even be benefi cial, useful in the 

release of stress.

A CIGARETTE FOR THE 
SPACE AGE

For Ellis, Mad Hatter and 

Hippo presented an alternative 

to fi lter cigarettes. Instead of 

trying to fi lter out harmful ele-

ments from tobacco smoke, one 

could reduce tobacco to one key 

constituent: nicotine. Nicotine is 

a tricky molecule, and its poten-

tial for use in harm reduction is 

controversial today.27 It is highly 

toxic and the reason smokers 

cannot give up cigarettes, mak-

ing it the deadliest drug in the 

world; conversely, the evidence 

that nicotine is harmful in the 

doses found in cigarettes and 

nicotine replacement products 

remains limited. In particular, it 

is not on its own carcinogenic. 

Hence, although there are little 

data on the safety of long-term 

nicotine use, a recent report by 

the British Royal College of 

Physicians concluded, 

It is widely accepted that any 

long-term hazards of nicotine 

are likely to be of minimal 

consequence in relation to 

those associated with contin-

ued tobacco use.28

Ellis reasoned that if nicotine 

held the key to both the pleasure 

derived from smoking and its 

grip on the smoker’s behavior 

then BAT had to develop a 

device that would separate this 

pleasurable and addictive mol-

ecule from the carcinogenic rest 

of the tobacco. This device had 

to meet numerous challenging 

requirements. Most importantly, 

it had to administer nicotine 

without any tar or carbon mon-

oxide; it could use only tobacco 

as a source of nicotine; and it 

had to look, feel, and smoke like 

a normal cigarette.29 Ellis chris-

tened this new project “Ariel” 

after the British Ariel satellite 

program, which put Britain’s 

fi rst satellite into orbit in 1962.30

Developing such a product 

was a formidable task, and Ariel 

was met by internal opposition 

at BAT, which Ellis had to over-

come. First, during the 1960s, 

the cigarette industry was still 

claiming that the link between 

smoking and lung cancer had 

not yet been proven. In such an 

environment, the marketing of 

an alternative smoking device 

that would eliminate the carci-

nogenic tar could easily be read 

as an admission that cigarettes 

were indeed dangerous. Second, 

and more importantly, it was 

unclear whether it was techni-

cally possible to create such 

a device.31 Ellis defended the 

project against opposition from 

his own department by invoking 

the threat that other companies 

might try to develop and patent 

a similar product.32 Assuming fu-

ture regulation of cigarettes, such 

a scenario could have left BAT 

in an untenable position, and 

the chair’s committee eventually 

agreed to Ellis’s proposal, stating 

that possessing patents on such a 

device would be “a wise insur-

ance” even if it did not deem the 

project’s chances of success to be 

high.33

DESIGNING ARIEL: 
1962 1965

With funding secured, re-

search on Ariel started in April 

1962 under contract at the Bat-

telle Memorial Institute in Ge-

neva. Over the next three years, 

the main researchers, Herbert 

Schachner, David Williamson, 

and Hans Geissbühler, dealt with 

two separate tasks. First, they had 

to develop a device that would 

deliver nicotine—but no other 

harmful substances—to the 

smoker. Then, they had to make 

the inhalation of the nicotine—a 
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toxic and irritating substance—

acceptable to the smoker.

By the summer of 1962, 

Schachner and Williamson were 

trying to establish a general 

design for the device that would 

vaporize nicotine without burn-

ing it. Cigarettes usually burn 

at 700°C–800°C, which is far 

higher than the 250°C–300°C 

needed to release the nicotine 

from tobacco. Schachner and 

Williamson’s goal was to produce 

a two-tiered device in which the 

outer part would provide the 

heat to liberate the nicotine from 

the inner part. This could be 

achieved by developing a device 

with normal tobacco on the 

outside and a nicotine extract in 

an inner tube.34

Burning the outer part would 

release nicotine from the inner 

part and allow a smoker to 

inhale nicotine. The fi rst work-

ing model of such a design in 

September 1962 was a long, thin 

“Lady” cigarette as the inner 

part wrapped with aluminum 

foil and then wrapped with 

tobacco on the outside.35 It was 

essentially a cigarette within a 

cigarette separated by a tube of 

aluminum.

Separating an inner, 

nicotine-carrying tube from 

an outer layer of smoldering 

tobacco was the key design idea, 

and whereas Battelle tinkered 

substantially with how this in-

ner tube should be constructed, 

the basic concept remained.36 

The outer tobacco (see Image 

2, number 20) burns and heats 

the ceramic tube (see Image 2, 

number 40) to about 350°C. At 

this temperature, the tobacco 

extract (see Image 2, number 

41) coated onto the inner side 

of the tube releases the nicotine 

in the form of a vapor. When 

a smoker draws air in, the 

nicotine vapor inside the tube 

cools and becomes an aero-

sol, providing the sought-after 

alkaloid to the smoker without 

combustion products. To ensure 

that no burnt tobacco enters 

the smoker’s mouth and lungs, 

a disk (see Image 2, number 

42) blocks the passage from 

the outer layer. Although this 

was only one of nine patented 

designs, this particular one be-

came the basis for Ariel’s future 

development.37

The second, more challeng-

ing, step was the production 

of an extract that could be 

placed in the inner tube. The 

researchers could not use pure 

nicotine because that would 

have turned Ariel into a drug-

delivery device and, Ellis noted, 

all but ensured strict regula-

tion.38 Instead, he advocated the 

development of an extract that 

“just by good luck” contained a 

lot of nicotine.39

Of course, creating an extract 

that delivered nicotine and was 

acceptable to smokers required 

engineering ingenuity and not 

just good luck. First, the extract 

had to deliver nicotine to the 

smoker. Because the inner tube 

could hold only 15 to 50 mil-

ligrams of material, Schachner 

and Williamson experimented 

with diff erent extraction 

techniques, which allowed 

them to produce an extract 

consisting of 24% nicotine by 

weight, six times that found 

in normal tobacco.40 Deliv-

ery rates with this extract on 

standardized smoking machines 

were meager, however—0.12 

to 0.17 milligrams—because 

the surface area of the extract 

was too small to permit quick 

evaporation.41 To remedy this 

problem, they added activated 

alumina, which has a very large 

surface area. This brought the 

nicotine delivery up to 0.53 to 

0.99 milligrams on standardized 

smoking machines—enough 

to warrant testing with human 

participants.42

Inhaling the extract, how-

ever, was downright dangerous. 

Battelle’s monthly report from 

September 1963 stressed that 

“reactions were so violent and 

throat irritation was so strong 

that smoking could not be 

carried out under regular 

conditions.”43 Hans Geissbühler, 

the researcher in charge of 

this phase of the development, 

could not explain the reaction. 

Initially, he thought the problem 

lay with the taste and tried rem-

edying the situation by adding 

essential orange oil, but to 

no avail: “Upon each puff , there 

was immediate throat irritation 

which induced coughing.”44 The 

violent reactions, he discovered 

in June 1964 by experimenting 

with a denicotinized extract, 

First sketch of two possible Ariel designs from June 1962. In both cases, burning the 
outer heating mixture would heat up the inner part and liberate nicotine—either from 
a carrier or coated onto the walls of the tube. The smoker would inhale only the nico-
tine and not the burning heating mixture.

Source. Herbert Schachner and David Williamson, “Physical Chemical Aspects of 
Proposed Artificial Cigarettes.” June 1962, Bates no. 301120845-301120869. 
Available at: https://www.industrydocumentslibrary.ucsf.edu/tobacco/
docs/#id=fhmv0194 (accessed April 11, 2017), 12.

Sketch from the first US patent on Ariel from 1966. 

Source. Charles Ellis, Herbert Schachner, and David Williamson, US Patent 3 258 015, 
filed June 28, 1966.
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were not caused by a replace-

able additive but by the one 

part that could not be replaced: 

the nicotine itself.45

Administering a suffi  cient 

amount of nicotine without 

inducing throat irritation is a 

technical challenge on its own 

and depends on numerous 

factors, including tempera-

ture, particle density, and ratio 

of molecules in the gaseous 

to particle phase.46 The key 

variable, however, is the pH 

of the smoke. An alkaline 

smoke means a high amount 

of unbound, free-base nicotine, 

which activates receptors in 

the mouth and the throat and 

leads to irritation. This is why 

the alkaline smoke from cigars 

cannot be inhaled. For 

Geissbühler, the pH of 7.8 in the 

aerosol from the Ariel device—

compared with 5.0 to 6.0 in 

normal cigarettes—was clearly 

a problem. In the summer of 

1964 Geissbühler started adding 

citric acid to the extract, which 

lowered the pH to 4.4, render-

ing the aerosol from the extract 

inhalable.47 With this crucial 

change, the design of the device 

and its crucial extract had 

reached its fi nal form.

PATENTS AND THE END 
OF ARIEL

Starting off  with little more 

than an ambitious idea, Battelle 

had managed to produce the 

fi rst functional aerosol smoking 

device after 3 years of intensive 

research between 1962 and 

1965. For BAT, this was the 

moment to transfer Ariel to its 

own research facility in South-

ampton to develop the proto-

type device into a marketable 

product.48 During the transfer, 

Ivor Hughes, who replaced Ellis 

as project leader, wrote a report 

detailing the successes but also 

the shortcomings of the device49: 

The physiological effect of the 

nicotine is quite noticeable, 

although the impact on inha-

lation tends to be low. The 

irritation is above normal; the 

overall flavor of the smoke is 

not particularly pleasant and is 

lacking in body.50

Despite these reservations, 

Hughes also held that the 

research done so far “shows 

clearly that the original objec-

tive is feasible and achievable.” 

After all, just three years earlier 

it had been unclear if a device 

like Ariel would be feasible at all, 

so these problems could surely 

be remedied.51 At this time, the 

smoke of Ariel as measured by 

an automatic smoking machine 

contained 0.8 to 1.0 milligrams 

of nicotine and 2.0 to 4.0 milli-

grams baked tar—more than the 

original goal of delivering no tar 

but substantially less than fi lter 

cigarettes at more than 10.0 mil-

ligrams of baked tar.52

To shut out competitors, 

BAT sought widespread patent 

coverage for Ariel. Ellis, together 

with Schachner and Williamson, 

fi led for patents twice: fi rst for 

numerous diff erent designs in 

1964 and then for an improved 

device with new features in 

1965.53 Because Ariel was clearly 

a response to the lung cancer 

crisis, the patents were all fi led in 

Battelle’s name to avoid associat-

ing BAT with this new device.54

However, after the project 

was transferred from Battelle 

to BAT’s own research facil-

ity in Southampton in 1965, 

only a few documents mention 

Ariel, noting for example that 

two boxes of functioning Ariel 

samples had been produced, 

and no document points to any 

progress made.55 In July 1967, 

an internal report noted that 

the project was dormant for the 

moment but would probably 

be reinitiated soon.56 In 1969, it 

was cancelled altogether.57 By 

this time, the infl uence of Ellis, 

now older than 70 years, at BAT 

was waning—as was support for 

the project.58 In contrast to Ellis, 

Sydney Green, the chief scientist 

at BAT, thought that aerosol 

smoking devices like Ariel were 

unlikely to be commercially 

successful.59

This lack of commercial 

viability certainly had to do 

with the remaining shortcom-

ings of the device described by 

Hughes. But these shortcom-

ings probably do not suffi  ce to 

explain why BAT cancelled a 

still promising program. Rather, 

BAT may no longer have 

needed Ariel as an insurance 

in 1969 because the cigarette 

industry as a whole found itself 

in a much improved position. 

In 1962, when development 

on Ariel began, BAT had been 

in a precarious position. New 

reports about the dangers of 

smoking continued to pour in. 

At the same time, the British 

and the US governments were 

preparing expert reports that 

would, as industry executives 

assumed, indict smoking as the 

principal cause of lung cancer 

and form the basis for the future 

regulation of cigarettes.60

In such a situation, fund-

ing an innovative project like 

Ariel made sense because it 

could ensure a future for BAT 

should cigarettes become strictly 

regulated. In 1969, by contrast, 

the future for cigarettes looked 

much brighter. Although both 

the British report by the Royal 

College of Physicians in 1962 

and the US Surgeon General’s 

Report in 1964 had indicted 

smoking, the industry was highly 

successful in blocking any ef-

fective antitobacco regulation.61 

Cigarettes were clearly not on 

their way out. And whatever the 

future held, the Ariel patents 

would prevent BAT’s competi-

tion from developing similar 
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devices until their expiration 

date in 1984.

THE LEGACY OF ARIEL
With the end of Ariel, Ellis’s 

vision of producing a less deadly 

alternative to cigarettes had been 

shattered. He retired from BAT 

in 1972 owing to ill health and 

died in a nursing home in 1980 

at age 84 years.62 In 1988, four 

years after the Ariel patents 

expired, R. J. Reynolds intro-

duced “Premier,” an alternative 

smoking device inspired by 

Ariel but that burned charcoal 

instead of tobacco for heat.63 

However, poor performance in 

test markets as well as a National 

Institute on Drug Abuse report 

that showed the device could be 

modifi ed to deliver crack led to 

the swift end of Premier only 

one year later.64

In 1994, documents concern-

ing Mad Hatter, Hippo, and 

Ariel were among the 4000 pages 

that Merrell Williams, a paralegal 

working for Brown & Williamson 

lawyers, had secretly copied and 

sent to multiple newspapers as 

well as the tobacco researcher 

Stan Glantz.65 The publication 

of these documents caused a 

sensation, because it demon-

strated that the tobacco industry 

had long known that smoking 

caused cancer and that nicotine 

was addictive.66

Quotations from Ellis, for ex-

ample his description of smok-

ing as a “habit of addiction,” 

have played an important role 

in this process: they showed that 

an industry scientist—Ellis—

had understood smoking as an 

addiction in the 1960s whereas 

industry executives were still 

maintaining that smoking was 

not addictive in the 1990s.67 

Access to internal documents 

highlighted a pervasive pattern 

of internal knowledge of health 

risks and organized external 

denial.68 It also documented that 

new products like fi ltered, “slim,” 

or light cigarettes were never 

intended to be healthier. Rather, 

they were designed to trick 

smokers into thinking they were 

healthier.69

In Project Ariel, we fi nd a 

diff erent pattern of secrecy: BAT 

hid Ariel not because it was 

fraudulent but precisely because 

it worked: unlike other tobacco 

industry gimmicks, such as 

light cigarettes, the Ariel device 

was genuinely designed to be 

healthier and the developed 

prototypes showed tar deliver-

ies far below those of fi lter 

cigarettes. Ellis indeed knew that 

smoking was an addiction, but 

he used this knowledge and the 

conviction that nicotine was a 

benefi cial drug to suggest the 

development of an alternative, 

less deadly smoking device that 

might at the same time make 

a lot of money for BAT. Of 

course, as with every other in-

dustry innovation, deception was 

part of Project Ariel. But here 

the deception served a diff er-

ent purpose: instead of revealing 

that BAT promoted a defective 

product, the internal documents 

show that BAT presumably shut 

down Ariel precisely because it 

worked—it was threatening be-

cause it permitted one to think 

of a future when cigarettes could 

be replaced with a healthier way 

of administering nicotine.70

Ariel marks a turning 

point for the tobacco industry. 

Launched by the discovery that 

nicotine is addictive, the Ariel 

device is the physical embodi-

ment of the moment when a 

major tobacco company fi rst 

grappled with the notion that it 

might, after all, be in the busi-

ness of selling nicotine rather 

than tobacco or cigarettes. The 

history of Ariel does not answer 

current questions regarding 

e-cigarettes, because it does not 

show whether smoking harms 

such as lung cancer and cardio-

vascular disease can be separated 

from nicotine addiction. But it 

does show how these questions 

themselves fi rst became possible 

when a new, biological under-

standing of addiction led to the 

development of an equally new 

aerosol smoking device that 

would deliver nicotine without 

the usual dose of carcinogens.

In the half century that 

separates Ariel from e-cigarettes, 

the devices have matured and 

are no longer as irritating as 

Ariel was.71 However, in their 

understanding of addiction and 

their technological approach to 

the smoking problem, they fol-

low the template established half 

a century ago by BAT through 

projects Mad Hatter, Hippo, and 

Ariel.  
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