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THE CONTRIBUTTIONS OF JOHN SCOTT

HATLDANE TO MEDICINE.

INTRODUCTION.

As a climber stands at the base of a high, |
strange cliff - wuch of which is masked from sight as |
it bulggs skywards = he may wgll ﬁausc a moment slightly
apprehensive of the task facing him. It is a brave man
who ventures onwards -exploring various routes and
seeking to discover a way upwards. However, bravery
alone 18 not enough and may indeed be suicidally dangerous
- the mountaineer who wins the crest after a thomouch
exploration of the challenge'presented to him 1s “Otl
only brave but also superbly fit and trained and
disciplined in the craft of his profession.

So 1t is with the subject of this essay - John é
Scott Haldane, whose impatient quest for knowledge could i J
scarcely await the throwing off of his undergraduate
shackles. Resolutely he accepted the challenge presented e
BX the whole fileld of human knowledge, backling the most 5
formidable problems and devoting his 1ife and talents to -
their exploration and elucidation till at length he
attained the crest of his hill - stlll striving
agsiduously despite his years to add to the impressive
amount of work which he had covered in the fields of
philosophy, phﬁsiology, biochemistry, mining theory and |
hygiene, compreséed air diseases and public health.

The range and depth of his work, indeed, form

another cliff before which the would-be reviewer pauses
more than a little apprehensive of the difficulties ahead.

Even confining our attention purely to his medical work

we are desling with a gully which has may crevices and i”j
offshoots and which would require for its adequate
agssegsment far greater bounds than caw be provided by
such s essay as this. This prelimiwary survey, for it
can be no more, is written in the hope that it may ald
those reviewers yet to come in their task of placing a

'

creat man in his true perspective.
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QUTLINE of HIS LIFE

John Scott Haldane was born on the second of
May 1860 in Edinburgh - borm into a family distiwguishéd
by many famous sons (1) amongst whom he was to take his
place as one of the most capable. Educated at the
Edinburgh Academy and the Universities of Ediwburgh and
Jena, he graduated M.A. before proceeding to study
medicine in which he graduated MB.ChB. at Edirburgh in
1884, During a short spell i» Durdee wi%h Professor
Carmelly his interest in respiration and gases became
manifest and this developed still further in Oxford -
whither he moved in 1887 to become Demonstrator in
Physiological Chemistry under his uncle Sir John Burdon
Sanderson,

For the rest of his life his home was in
Oxford though he travelled widely - ranging abroad
physically over almost as wide a field és his active
mind covered in the realms of thought. Essentially a
deep and careful thirnker, Haldane saw from his earliest
days the 1imking of philosophy and science and the
inseperability of theory and practice. Thus he éaw
nothing incongrmous in a research respiratory physiologist
being at the same time a philosopher and a» active figure
in the fields of mining hygiene, public health and, in
his later days, renal function and colour vision, To all
of these he brought a sharp yet profound mind which

could cleave through the superficial cloud of irrelevancies

which surround any subject and find the basic truths
1ying at its heart. Moreover, he possessed i» high degree
that essential quality of the teacher ~ the power to make
this central idea appear simple to othsrs.

Add to all this "an outstanding personality"

with a "kindness a»d regerd for others (which) made a»

tmeffaceable impression on those working with him" (2)
and we have an outline picture (3) of John S Haldavre =-
an outline which this short sbtudy will, alas, be able to

£111 in only sketchily.




FULLER DEVELOPMENT

In the thesis which follows, attention will be
confined almost entirely to the medical aspects of J.S.
Haldane 's wopk. However, for those who wish to irvestigate
further his work in other spheres, the bibliography of
his books (Appendix A) and papers(Appendix B) is not
confined to those on medical subjects. The arrangement
is chronological and references in the text are given

in the form (Appendix; Yesr & letter) thus (A 1917 C)

UNDERGRADUATE DAYS

Even as an undergraduate, Haldane's basic.
concern with the relationship between the different
brenches of knbwledge became apparent (B.1883 A; 1884 A)
as did his Interest in medical and other éducatiOﬁ. His
letter "To Edinburgh Professors" (B.1890 A) might well
be read with prbfit by all those who are currently
engaged in planming the medical curriculum and also by
all those who would find out the basic purposes of a
University education. Already visible too is his strong
iﬂdepéﬂdemce of thought and this disinclination to yield

to the opposing views of others (for the very excellent

——

reagson that his own ideas were ususlly proved to be
correct) was to be an outstandirg charscteristic of
Haldane all his days - though later his tolerance of these
different views would probably have made his attacks

upon them less vitriolic than the attacks which he then
delivered through the example of Professor Landois*

Textbdok of Physiology. Despite their gentleness and

[

1

1 i
tolerance, however, these later aggressive excursions {
were none the less effective than the earlier. !

DUNDEE DAYS

from another. Thus we are told by Douglas (2) that his

Haldanes = wany interests tended to spring one g
interest in respiration was trigegered off by breathing t
foul air - just as respiratory work led him to the Cornish |

tin mine where the working conditions aroused his inqulr les ’
R R R R R R R R RN e A A A ————————————




into the effect of a hot environment upon the body and
also to the col'ieries to Investigate death by asphyxiation
folldwing mine explosions - an assignment which not only
started up hls lifelong connection with the mining
industry put also Introduced him to the carbon monoxide
which was to play such an impobtant part in his later
physiological researches.

Although he spent only three years as Demonstrator
of Physiology in Dundee, this time must rank as one of
the great formative influences in Haldane's career, He
would have succeeded in any field and khe study of
respiration must owe much to the foul air of these
tenement blocks in Dundee which dipected his talents
to 1ts study.

The main resnlt of his work 1~ this period
was the proof thet'!sewer gas'is not the causative factor
in the spread of the common fevers (B.1887 A) and the
studies concerned led to several sm&lle? papers own the
same subject. (B, 1887 B; 1887 C; 1887 D;) He also
carried out a brief blochemlcal imvestigation on the

fevered patients(1888 A)

RESPIRATORY PHYSIOILOGIST

A8 Demonskrator in Physiological Chemistry
under his uncle Sir J.B.Sanderson and later as Réader
in Physiology, Haldane cowtinued tq workIOn the problem
of the impurities present in airfaﬂd thelr physiological
actin (B. 1890 A; 1892 B;C;) With Lorrain Smith, later
to come to the chalr of Pathology here in Edinburgh,-he
was investigating "the actlons of carbonic acid in the
regulation of breathing” (B. 1890 B) and also the
properties of the red blood cells (B. 1894 A) and
haemoglobin (B. 1898 B; 1892 B) - in particular the
‘oolorimetric method of measuring it which is still

agsociated with his name (B. 1900 B)




————'—_—5@
Many papers on carbonic acid appeared before
the problem was solved. (B. 1889 A; 1890 C; 1895 A3B;C;
1897 B; 1899 A;) Then, in what must rank as his greatest
single theoretical achievement, he succeeded in proving
that the stimulus for respiration is not anoxia as had
previously been thought but was, in fact, carbon dioxide
to small changes in whose concentratbon the respiratory
centre was exquisitely sensitive,(B. 1904 ¢) This
- discovery allowed the first ratdnal explanation of the
bodily changes with exercise and formed the basis of

) Q2 V) f
many resuscitation techniques and the development of (%.&924 i §

medern anaestheslia, In the course of this work he had (Bl7Ho2s J

degigned much.apparatus and in addition to his haemoglobin
device mentioned above even the wmost elementary textbook
makes mention of his gas analysis apparatus (B. 1898 B)

This discovery acted as another landmakk in

Haldane 's philosophical development and,convincing him

of the integration of the body as a whole, spurred him

to further pure research on such assorted subjects as

dyspnoea (B.1908 A); apnoea (B.1l908 C); the regulation

of breathing (B.1908 H;I; 1913 B; 1914 A; 1915 C; 1918 Dj)

the volume of the air passages and dead space (B.1912 G

1915 A) and the method of, absorption of oxygen by the 1
I

lungs - especially in cases of low atmmspheric pressure,

The experiments on this work took him as far afield as
Pike!s Peak in Colorado (B.1912ID; 1813 A;) and foreed
him to the one conclusion of importance which later work ,
(9) has upset - namely that dhe lungs actively secrets
oxygen in order to maintain the arterial oxygen tension
(B, 1899 C;D; 1908 F;G; 1909 B31910 A;3;B;E; 1911 B; 1912 B;
191943C;) This was opposed by Barcroft who maintained (9)
that the process mad purely one of diffusion and discussion
ranged for some time(B.1924 A)

Haldane 's interest iﬂ.oxygeﬂ hed also a therapeutic
side and ~umerous practical papers appeared, (B, 1919 I;

1920 A3 1921 D; 1932 A; 1933 A;) The practical aspects
his

of work, however, will be consildered below.
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PRACTICAL APPLICATTONS

MINING
As a respiratory physiologist, Haldane had |
been concerned in the investigcation into the causes
of death in colliery explosions (B, 1895 F; 1896 B) r
This started off a life-long association with the mining
industry during which he did much research into mining
problems and also into the diseases of miners. In 1906
he was appoibted to the Royal Commission on Coalmines

and HMetalliferous Mines and in 1912 he became Director

= vy

of . the Doncaster Coal Owners' Research Laboratory . When

e

this was transferred in 1921 to Birmingham, Haldane was
appointed Hon. Professor of.Eiﬁiﬁg in the University ;
there. In the years from 1924-8 he was President of the
Tnstitute of Mining Engineers (B,1924 B) and in 1928 was
made a Companion of Honour for his services to industrial

hyeieng (B.1928 C)/ Of all his many awards, homours and [0

degrees we are told that he cherished this highest;

of his mining papers we can say nothing here,
His aniwmal and self experimentation on black damp and its
effects (B.1895 D) led to the iﬁfroductiOﬂ of mice and
canaries as a sensitive index of danger and his concern
with miners! safety mever failed. (B.1910 C:1912 F; 1914 C;D;

1933 C} His interest in the miners' diseases centred on

e

miners nystagmus - on the causes and prevention of whi&g

he wrote voluminously (B.1923 C; 1925 Aj;E; 1926 D; 1927 B;D;E;)
and the correlatmuﬂ;f silicosis and tuberculosis,

(1916 A: 1918 E; 1929 €3 1931 A; 1934 A3;B; 1935 A; 1938 A) |
Howsver, he had also become interested in an outbreak o |
ankylostomiasis in Cornwall which he followed up carefully.
(1902 B; 1903 A3 1909 ©) '

Those who are iﬂterested in Haldane 's deep ;
concern for the welfare of the mirer and who seek more
information then is given in this outline are feferred |
to the bibliography and also to the Transactions of the

Institute of Wining Engineers in which he features regularly i

and pespectedly as befits a good friend.
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PUBLIC HEALTH

The interest which Haldane took in the diseases
of miners was mot by any means his only conmection with
public health. President in 1904 of the Sect. of State
Nedicine BMA., he did wmuch work over the years on gas
polsoning and its treatment (B. 1896 A; 1899 B; 1900 A
1963 B; 1904 A3B; 1908 Dy 1912 A; 1917 A; 1918 B; 1919 H;I;
1920 As 1924 D; 1925 B3 C; 1926 A3 1930 Aj;) 28 well as fe
influence of hot temperatures on the body temperature smd
the limiting factor of the weading of the wet bulb
thermometer. (B.1905 A3;B; 1908 Kj;)

As well as being a member of the board of
Gas Referees for msny years, Haldane served on commissions
concerned with the ventilation of the Metropolitan

Railway, factories and workshops (4)

PUBLIC BODIES - THE FORGCES

Public bodies as well as public health occupied
mich of his time as he tended to do a great deal of the
regearch work for the -committees on which he served,

The first which wmust claim our attention is that
concerned with the Senior Service - the Admiralty
Committee on deep diving (B.1907 A} The cause of bends
hsd been elucidated previously by Paul Bert (8) but it is
to Haldane and his co-workers that the credit must be
given for the practical achievment of showing the safety
of stage decompression (rather than the slow decompression
advoéated by Bert and shown by Haldane's group actually
to be dangerous) The group worked out the necessary
tables and Haldane later rebturned to this ﬁork ~ First

to extend it to all compressed air workers (B. 1908 E;)
and later, in 1935, when he extended the results to
include the greater depths then being used. He also

advised the Admiralty on "battleship ventilation and

A

e

air purification in submarires " (4) and ome is tempted

to wonder whether the back alleys of Dundee were the only

slsce that aroused Haldanes campalgn for fresh air.




Turning our attentd n next to the army, we

find Haldane once more the humanist, being instrumental

-

in improving the ratb ngs in the concentration ca

mpes during

= o

(%]
)

=

the South African War and also for our owhn troops when on
active service (Commission on Physicl. Needs.of the soler

At the start of the Great War, Haldare was
rasponsible for identifying the type of éoiSOﬂ gas which
was being used, studying its effects and working out
trcatmené of the acute and chronic case. Though mot a
member of the Commission concerned he was instrumental
in designing and speeding productiomn of a portsble

Lim ]

oxygen administrator for use in f1eld conditions.(2)

When the Royal Flying Corps came into being,
much of Haldame's work on low Earometric pressures was, of
course, of great application (p5 above) and irn his later
years Haldane "devoted consziderable time to safety for

aviators" {4)

TRAVELLER =-= = = = = in lands

Although Haldane spcﬁt the greater part of his
1ife with his home in Oxford and though he rarely took
a holiday - yet in his writings we can find many references
to his extensive travels. Took at the iaboraﬁory of origin
of his paper - somebtimes you will find Oxford, but
perhaps Belfast (B.1899 Dj or, if you would go further
afield, even Copenhagen (B.1894 A),., Search diligently and
you may even find that trait least characteristic of the

insulapr - papers published in foreign periodicals

(,,1909 D; 1911 B; 1915 Ay
But without such care - his experimental

laboratory took many strange forms :- collieries (B.1895 D)

ships (B.1907 A) even the top of Ben Nevis (B.190% B)
When Scottish hills hecame too low Tor the work which

he was doing, there came that joint expedition with




a8 a unity ~ an integrated whole. This 1s said by
Douglas to have been responsible for his' turning to
the kidneys and their action -wvabying with the needs

o

of the body (1915 B; 1921 C) and thls research was to e

up with his later intsrest in salt metabolism from
the viewpoint of mi

ners cramps in hot atmospheres.
(B.1928 B3;D; 1929 B} :

Further travels are hinted at (1926 B) and
how refreshing it is =t the end of a=n article to find
acknowledgements -ﬂot to the essential but slightly
prosaic St?tlgtli“ or technician but to "the dragoman
of Eessfs, Cooks Nile Service/Would scientific research
had retained some of the leisurely pace of that
peaceful er‘a!

Perhaps this hiﬂt of the Middle Fast i3 the
most Fitting on which to close this section as in was
shortly after his return from a visit to the Persian
0il refineries where he was studyiyg heat stroke that
John S Haldane dled of pneumonia at midnight of ld/lﬁ th

March 1938 =~ in harness t1ll the end as he would have

wighed,

TRAVELLER = = = ~ = = 1n ideas

Tt is impossible to c¢lose this sketch without
reference once more to Haldane 's philosophy. Like so
many before him, he used examples drawn from the world
and from biology in particular to illustrate his theses.
Indeed, his study of colour vision was made entirely fao
this purpose as it illustrated so well his Berkleyan
concepts of relativify. From the start he argued the
oneness of theory and practice and in his own 1life

provided unarguable proof of the wvalldity of

proposition




However, tempting though it 18 to stray-into

than an acknowledgement of the great part which his
clarity of thought and lucidity of expression played
in hismedical work -both theoretical and spplied. His
philosophical works lie waibing for any who would
follow his precept and bridge the artificial gap which
the last few decades have introduced between the

37

ciences and humanities. Those of us i=n the field

\

ta

£

. 0f medicine wmay well consid
both:camps -~ Haldane dsmonstrated that it 1s possible
to live 1In both worlds.....only to find that they are

really one.

CONCIUSION

And so we have come full circle and are
once more faced with a challenge as we vere at the
steart of this enquiry - a challenge which G&w.OHly
emphasise our admiration for the man who a2ccepted and

triumphed over the challenge presented by the problems

of his day.

In Haldawe 's own life, too, we cax find
the turniw-g circle -symbolic, perhaps,of that unity
which he found i»n 1life.- for his last published paper
(i~ the BMJ B.1933 B ) was like his first (1883 A)
an expanded form of a Disser-atLuﬁ to the Royal

Medical Society here in his birthplace.

~0=0=0=0=0=0=0=0=0=
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with Poulton
ibid 390

1908 H "Causes of periodic or Cheyne-Stokes bresthing"
with Douglas
ibid 38 401

1008 T  "Regulation of mormal breathing"
with Douglas
ibid 420.

1908 J "The hygiene of work in compressed air"
TLancet 2 1694.

k208 K. Mjork under pressure and in great heat"
Science Progr.20th cent. Lond. 2 378,

ihe relstion of Bhysiology Lo physics and

chemistry”
Nature 78 553

I

1908

19009 A "mEffect of oxygen on the distress caused by
muscular work”
J. Physiol. 39 1.

1902 B Absorption of oxygen g e
Proc. Roy Soc B 87. 331

1909 C "The progress of ankylostomiasis in Cornwall™
with Boycott
J. Hyg. 9 264,

=)

"gyoiene du travall sous terre et sous 1teau™

1909
: A dthyg. 4s 11 102.
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1910

1210

1910

1910

1910

1894:%

1911

1912

1912

1912

1912
1912

1912

1913

A

B

=

[

Absorption of 0Xygen in
Proc. Roy. Soc. B 84 '1

"Causes of absorption of oxygen by the lungs"

(Roy. Soc)

Brit.Med.J. 1 693, 1167

"Rescue work in mines®
Ihids 1137,

"Food requirements" (Sect. Physiol.)
ibid 2 1340,

“Noas exchange in the lungs"

ibia 1542,

"Experiment on the effects of reversing a main
air current™ '

with Bain

Trans.Inst. Mining Eng. 41 475,

"yitalism"  (Symposium”

Briti.Med.J. 2 1299,

"Investigations by the carbon monoxide method
on the oxygen tension of srterial bleod"

with Douglas :

Skandin Avch f Physiol. ILeipz. 25 169,

"Taws of combination of haemoglobin with
carbon monoxide and carbon dloxide'
with Douglas and J.B.S.Haldane.

J. Physiol. 44 25,

"Causes of absorption of oxygen by the lungs”
with Douglas.
ibid -304.

"Capacity of the air passages under varying
physiological conditions'

with Douglas

ibid 45 235.

Preliminary report on Pike!'s Peak Hxpedition.
Proec. Roy. SoC. B §§ 65.

"gBurdon Sanderson and vitalism”

: Nature §g 215,

"BPfacts of deficiency of oxygen on the light

of a safety lamp!

with Llewellyn
Trans.Inst. Wimimg Eng. 44 267,

Report of PikesPeak Expedition.
with Douglas, Y. Hendsrson and Schnelder.
Phil. Trans. 205 219 :

ohe respiratory centre response to carbonic
acid, oxygen and hydrogen ion concentration
with Douglas, Campbell and Hobson.

J. Physiol. 46 301.
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1814 A

1914 C

1914 1)

1915 A

1915 B

19425 C

1916 A

1916 B
1917 A

1918 A

1918

o

1918 C

1918 D

1918

=

1918

bl

"Dissociation of cabbon dioxide from human blood"
with Christisnsen and Douglas
J. Physiol. 47 31 ! :

"The influence of distemsion of the lungs om
human respiration”

with Christiansen

ibid Eﬁ 2025

"The absorption and dissociation of carbon
dioxide by human blood"

with Christiansew and Douglss.

1bid 244. =

"Rescue spparatus for irrespirable atmospheres"
Brit.ved.J. 1 265,

"Self-contained rescue apparatus and smoke
helmets"5(Second report to Doncaster coal
owners - gob-fire research - committee)
Trans.Inst. Mining Eng. 48 550.

"Jarsations in effective dedd space in
breathing”
Amer,J.Physiol. 38 =20.

"The regulation of excretion of water by the
kidneys"

with Priestley

J. Physiol. 50 296, 304.

"The yagus regulation of breathing”
with Mavrogordato
ibid . xli.

"Tnhalation of stone dusts"
Brit.Med.J. 1 138.

"Spontaneous firing of coal'
Trans. Inst. Wining Eng, 53 194.

nmherapentic administration of oxygen"
Brit.Med.J. 1 181,

"Extension of gas laws to liquids and sohds"
Biochem. J. 12 ' 464. :

ngaldane oxygen administration apparatus”
Brit.Med.J. 2 517.

"mhe respiratory resﬁonse to arnoxaemial
with Meakins and Priestley
J. Physiols 952 420,

nmhe effects of shallow breathing"
with Meakins and Priestley
ibid "’ 435.

Npust irhalabion and the health of miners'”

'Med. Officer 20 146.

1o ek n
"phe relation of physiology ol wadt ains
mdinb. Med. J. 20 255
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1919

1918

1918

1919
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1922 B

—<—F;

P ey .

l?xp,fiMu?bS On acclimatisation to low
a@?ospherlc pressures”
with KelldS and Kewn away
J. Physiol, 53 =xlvi

= 2re :
ReuQOﬂS? to respiratory resistawnce i

with Davies ang Priestley

ibid 6o ° I

i o $ s
Experiments on acclimatisation to reduced
atmospheric pressure"
?iﬁh Alas  and Kennaway,
ibid 181.

Bvidence before the cosl commbssion

el i - .
Symptoms, cause and prevention of anoxaemial
Thid-=2 “65%

"Hstimation of hydrogen ion concentration
ibid 295,

"A new apparatus for accurate blood gas analysis"
J.Path 23 443,

"Lung irritant gas poisoning a»d its sequelae”
J.Roy.Army WNed.Corps 33 494,

"Recent developments in the therapsutic use of
oxygen™

Contrib. lied, and Blol. Resecarch. Sir W.dsler
N.Y. 1 549.

“Oxygen therapy"
(Sect Ther & Pharm - Roy. Soc. led)
Brit.Med J. 1 151,

"Bacent advances in the physiology of respiration,
renal secretion and circulation' 3

(lectnre to Edinburgh branch BMA.)

ibid 1 409.

"Fine adjustments"
ibid 432,

Nacidosis and alkalosis™
1bid 542.

phe effects of respration of oxygen on
breathing and circulation"

with Dautrebande et al,

7. Physiol. 55 296,

; i
tiihe physiology of breathing
(Lectﬁrg to the Hermhot Watt College. -
scknowledgling the debt owed Dy all workers
‘“n gases Lo the unrecognised work of

o)

James John Waterston - gdinburgh engineen]

"phe regulation of the genmeral circulation
rate in man' ;

with Douglas
J. Physiol. 56 69.
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1924

1924

1925

1925

1925

1926

1926
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"Watural Science and Reli
ae < n I 3i0. U
Hibbert Journal 1922-3 pgélg.

"The fundamental conmcepts of 1 0
Brit.Med.J. 1 486 %cgrg) blology

"Discussion S o
nysta e the dlagnosis of liiners!
gmus

with Coulter et al.
s Ophth.Soc,U.Kingdom 18 586.

"Acclimatisation to high altitudes"
BritoMed g 2 7885,

"3101logy and Religion™
Nature 114 468.

"Physiological problems in mining'
Trans.Inst. Mining Eng. 68 34

"Use of carbon dioxide as a remedy in gas
poisoning™
ibig - 271

"The values for which the Institute stana
(Presidential Address)
Iblid: 556,

"Spontaneous combustion of coall”

ibid - 473.

"Maximum efficiency of heat engines and the
future of coal and steam as motive agents"
ibid 69 383,

"retd logy of miners! nystagmus”
(Section ophth. Roy. Soc. led.)
Brit.Med.J. 1 361.

"The preésente post-mortem of nitric-oxide-
~-hasmoglobly - its clinical and medico-legal
significance"

with Banham and Savage

oid 2 d87. )

"plood Transfusion in carbon ronoxide poisoning"

(corr)
ibid 1146.

"Some bearings of the phydiology of respiration
on administration of anassthesial

Proc. Roy. Soc. Med. 1925-6 Sect. of
Anaesthesia 19 33.

"piscussion on miners! nystagmus"
with Llewellyn :
Brit.J.ophth. 9 546.

tmhermal efficiency of a Carnot enginel
Trans.Inst. Mining Eng. ZQ 432,

reatment of carbon monoxide poisoning™ (corr)
it-I’.‘;{?d.a J- l 35!

1 Eae ] 2 ”
"pate of work done with an Egyptian 8hadouf
with prof. Yandell Henderson
Nature Aug £8th




1929

1931

=

A

"ACC 1-‘, r‘iﬁttiZat- L

i = ion to high altitudes!
Nature 118 702, 1titudes
"iners ! sﬁ_:Jstagmsrr

with Llewellyn™ -

Trams.Iﬂsﬁ. Minimg Eng. Zé 038,

"The sciswces and phi

e nd philosophy"
SG%ffprd lectures cf Appeﬁdgx A - 1928 A )
Brit.Med.J., 1 257, 351, 398, 442, f

'Causes of winers! nystagmus"
ibid 809.

"Biology &~d medicine™
ibid 909.

"Miners ! nystagmus " (corr)
ibids ey, e,

"Derions trations with a lamproom phobometer'
TP&?S}IﬂSt.Miﬂiﬂg Enge Zé 308. (with Wheeler)

"A ew 1ampréom photometen!
Brit.led.J. .J_-:‘ dLEZE

"Heat: cramp' (corr)
Ibid 609.

"G.H., Bonferred" ;)
Iblidiees, .

"salts loat by sweating owing to high alr
temperatures”" (18th report of committee o
atmospheric conditions in hot and deep mines)

"The influewza epidemic of 1918 - colour of
blood in, fatal cases"
Brit.Med J. 1 10705

Report ow salt depletion by sweating
ibid B 469,

" Avoidance -of silicosis with dry methods of working"
1bid 543. (in report of BA meeting)

“C;aude Bernard's concept of the internal
evironment"

J. physiol. 67 =xxil.
"garbon mo~oxide poisoning”
Brit.luECd_-J-_ E 16

M1 1icosis and coal mining" (corr)
ibid 1 154

"atmospheric pollubtlion and fogs"

ibid 366.

tyhat is 1life?" (corr)

1bid 2 776, 869.

iw"Uses of oxygen and carbon- dioxide

in Medicine" ; '
gect of ther. snd Pharm of Roy. Soc .Med)

ibid, 1 144.
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1933
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'The wature of 'Bottom Gasit
with Hancock and Whitehouse
Trans.Inst, Mining Bng., 85 72
Tmie £ o Loy

rhe formation of Black Damp and of carbon

monoxide from i -
ib;d 179?01 coal at ordinary tewmperatum s

"oxygen therapy"
Brit:Med.3s 25 233

ision of Brightness and colour'

(expanded address to Roval We i
1bid 1153, 751, et oty

"Preatment of burns®
ibhid | 786,

"Weber s Law and colour contrast!
J.Physiole 79 121.

in "Causes of Silicosis"

Bl‘it.}fiedo J. .J_-. 254:’ 584.‘-

in " Silicosis and S. Wales colliers"”
ibid 4524

in"galmatrition”
1bid 1170,

in "Silicosis in British coalmines”
ibid 1 322,

the late J.S.Haldane et al

"gilicosis and its prevention"

(26th report to the committee for the comfrol
of atwospheric conditiond in hot and deep
mines.)

-0=0-0=0=0=0=0=0=



