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THE FIRST DEMAND VALVE?
John Bevan

Recently, while innocently browsing through the
fascinating archives of the Patent Office, | stumbled across
a truly remarkable discovery. | found that in London, on
June19, 1838, some 30yearshefore Rougquayrol and Danay-
rouze patented their demand valve, a Mr William Edward
Newton first filed a patent for a diaphragm-actuated, twin-
hose demand valve for divers.

Now itwasRouqguayrol and Danayrouzein 1872, and
later till, Cousteau and Gagnan, who are popularly credited
with inventing the first working demand valves. So isiit
possible that Newton’s demand valve patent of 1838 dis-
places these august names into second and third places?

To be absolutely fair, it would largely depend on
whether or not Newton’ s precedent was a viable, workable
design. Unfortunately, my researchto datehasfailedtoturn
up any reports of its actual construction or use.

Let us look at the Newton design, the purpose of
whichwasto*“ supply air tothediverinaregular and uniform
manner, and not by puffs, asit would beif conveyed to him
directly from apump”.

Thevalveitself, which Newton dubbed the* manom-
etre” wasmounted on aflat pieceof wood and strappedtothe
back of thediver. A circular diaphragm, which was made of
india rubber or oiled silk, covered the top of a cylindrical
housing or “box”. This diaphragm was stiffened by being
sandwiched between two thin wooden plateswhich, inturn,
werehingedtothemain housing. Newtontermedthisa“lid”
to the “box”.

An elegant arrangement consisting of an adjustable
spring and counter-weight provided the diver with thefacil-
ity to“tune” the diaphragm in asimilar way that the second
stage of somesingle-hosedemand valvesareadjustedtothis

day.
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The next component of the demand valve further
demonstrates the classical simplicity and brilliance of Vic-
torian engineering. The diaphragm was drawn inwards as
thediver begantoinhale. Thismovement caused acylinder
(a“peculiarly formed valve”) to dide through a flattened
tube which was connected to the source of compressed air to
pass from the inside of the flattened tube into the cylinder
and out again into the void enclosed behind the diaphragm.
From hereitwasconveyed directly tothemouth of thediver.
The air would thus continue to flow until the diver had
completed hisinhalation. At thispoint the pressure beneath
the diaphragm would rise again the meet the ambient pres-
sure, whereupon asmall spring returned the sliding cylinder
together with the diaphragm back to the “off” position,
shutting off the supply of compressed air.

In this position none of the holes in the dliding
cylinder wasin communication with either the voids behind
the diaphragm or within the compressed air supply hose.
The valve thus supplied the diver with air only on demand,
in the same way as demand valves work today.

A further beautiful aspect of thisparticular designis
that since there is no change in overall surface area of the
moving parts exposed to differential pressure during the
dliding movement of the cylinder, the valve is perfectly
balanced.

Even more remarkable features were ahead of the
much later Cousteau-Gagnan product. Theinspired air was
conducted to a mouthpiece which also incorporated an
exhaust tube. Within this mouthpiece, two spring-loaded
non-return valves ensured that water could not be sucked
back into the mouth, and equally, any water that may have
got in could be vented safely through the exhaust tube.

A further simple but effective feature to avoid the
ingressof water was provided by | ooping the exhaust tube at
the side of thediver’ shead “ so that in whatever position the
diver may be placed, the end of the tubeis never upper most
and consequently, there is no danger of being drowned”.

This general arrangement incidentally
provided a safety mechanism whereby any
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This drawing from Newton's patent specification
shows the demand valve on the diver's back and the "stab
jacket"on his chest and under his arms with the looped
exhaust tube by his head.

supply hose, just before its connection with the demand
valve. Thepipingand valving arrangement to the stab jacket
was such that air could be vented during ascent, though it
clearly lacked the sophistication of the modern safety blow-
off valve.

In the early 1800s there was obviously no method of
compressing air sufficiently to produce a self contained
breathing system, so the compressed air supply for New-
ton’s patent was a low-pressure reservoir maintained by a
pump on the surface.

The original Rouquayrol and Danayrouze apparatus
was, likethe Newton apparatus, asurface-demand breathing
apparatus, though it did take the first step towards self-
containment.

So there we have it - a truly incredible discovery!
Anyonewishing to obtain afull copy of thispatent can do so
by application to the Patent Office in London. Thetitleis
simply, “Diving Apparatus’, patent number 7695, dated
19th June 1838, patentee William Edward Newton.

Reprinted, by kind permission of the Editor, from
DIVER, February 1989.

* “stab jacket” isshort for "stabilising jacket” whichis
the UK term for ajacket-type buoyancy compensator.
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MIDDLE EAR BAROTRAUMA IN
SCUBA DIVING TRAINEES

H N Staunstrup, L Knudsen B Malling and P Paaske

Abstract

Twenty-one male scubadiver trainees were investi-
gated during their diving course, where they did from 2-7
dives(inall 104 dives). Beforeand after eachdive, they were
investigated by a questionnaire (comprising questions of
tubal dysfunction and other otological symptoms), by otos-
copy and by tympanometry.

Forty-eight per cent of the divers experienced symp-
toms of tubal dysfunction at sometime. Otoscopy mainly
reveal ed minor degreesof barotraumastothemiddleears. In
only two caseswe saw bleeding in the tympanic membrane.
Otoscopic findings correlated to symptoms of tubal dys-
function (p <0.05). Tympanometry revealed no further
signs of barotrauma than those seen by otoscopy.

Symptoms and signs of middle ear barotraumas are
often seen in scuba divers, but mostly they are of minor
degree.

Introduction

Authors describing aural problems in divers have
stated that middleear (M E) barotraumaisthe most common
malady experienced by divers.:®

The mechanism and pathophysiology of ME baro-
trauma has been described in detail by several authors.®
The capability of opening the Eustachian tube (ET), which
isessential for avoiding M E barotrauma has been described
by P.W. Head.® ME Barotrauma is seen in the tympanic
membrane(TM), but refl ectsthe damageinthe M E mucosa.
Recreational divingisoneof themost expanding sports, and
the purpose of our study was to investigate how often ME
barotraumas occur in sports divers and how serious the
traumas are. We investigated scuba diver trainees by
guestionnaire, otoscopy and tympanometry.

Subjects and Methods

Twenty-one male scubadiver trainees doing abasic
scuba diver course were investigated. Prior to the diving
course the students had passed amedical examination by a
general practitioner. The examinationincluded ahistory of
actual or previous otological disorders, an otoscopy and a
simpletest for hearingloss(hearing whispering at adistance
of three metres). All students in our study were further
examined at the Ear, Nose and Throat Department, Univer-
sity Hospital, Arhus. They were otoscopied under amicro-
scope, and their tubal functionwasinvestigated with Imped-



