. (')lr’ A/b

COAL MINERS' NYSTAGIUS

THESIS for the degree of i.D.
by
H. BALLINGALL WATSON,

M.A.,EBdin., H.B.,Ch.B.,Edin, ,1008.
{ond Class Hons.)

October, 1915.




1.

COAL MINERS' NYSTAGMUS.

PART I.

Introductory.

Historical.

Diagnosis.
Symptomatology.

Varieties of the disease.

Slgns & Symptoms considered
in detail:-

A. Signs

B. Symptoms.-




COAL MINERS' NYSTAGMUS.

INTRODUCTORY .

The Prosperity of a country bears a direct ratio
to the organisation of its Industry and this again in
the ultimate is closely bound up with the Health and
officiency of the individual of the Industrial Populat-
ion. A healthy capable workman is an asset to any
country.

For the past three years I have been acting as
oneg of the Medical Advisers to the Scottish kine
Owners' Defence and Hutual Insurance Assocliation which
insures against Accidents and Trade Diseases peculiar
to the coal miner over 120,000 workmen, and my attent-
ion has been closely drawn to a consideration of the
working conditions of the collier, the Accidents to
which he is subject, and the Trade Diseases affecting
his fitness and so diminishing his working capaclty.

Weekly visits to mining stations for the purpose
of examining workmen alleging incapacity and claiming
Compensation have brought me into contact with the
managers and mining officisls who have from time to
time conducted me through the underground workings with
a view to my becoming acquainted with the internal
arrangements with special reference to the demands made
upon the different classes of workmen in the several
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branches of mining. This experience has been of much
service to me in advising the Association as to |
validity of claims lodged, and in understanding the
manner in which the alleged accidents have occurred

as described technically by the miner. I have also
found it a great help in the estimating of restored
capacity for the several classes of mining work.

From an interesting study of the outlines of the
various lines Acts, and a survey of the history of
progress in mining methods, one is struck with the
great improvements in undergfoumd cenditicns which have
taken‘place gince Dr. Angus Smith (1) published in 1863
his paper on "Air and Rain", and their bearing upon the
air of mines. At that time the methods of ventilation,
the hours and general conditions of work were, to say
the least, highly unsatisfactory and injurious to the !
workmen. Sir John Simons (2) in his Public Health
Keports, in writing on the subject, says "The
miner........ often gspends his days in ill ventilated
work places: but the non-ventilation from which he
suffers is asscciated in its existence and in its
consequenceg with conditions special to the sub-
terranean employment".

Twenty-five years later, Dr. Nasmyth (8) records
the great improvement in lMining Ventilation by Fan
Systems, etc. He points out the lining Law on the
subject, makes note of the shortening of working

hours and quotes statistics proving that the conditions

of/
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of miners' work are as favourable to good general ‘

health as are those in the occupation of any other

|
workman. In cloazin he remarks "In fact I know
g’

of no disease peculiar to miners, or any disease exiStT
ing in excess among miners".

Another twenty-five years have passed since then, |

+ W
and Legislation has been busy in regard %G?Rining
Industry. Ventilation has been further improved. |

The Daily EReports by Firemen (Deputies in England
and Weathermen on the Continent) as to the amount of
gases present and the general safety of the working
places, the keeping of charts noting temperatures,
barometric pressures etc., all go to show the
elaborate and careful supervision now in force.

Safety devices maintain in shafts roads and
working places, a great variety of lamps is on the
market, and an eight hours' day and a minimum wage forl
all underground workers are the outcome of relatively
recent Legislation. |

In short, much has been done to render the working
conditions as favourable as may be compatible with |
practicability with a view to increasing the output of
coal, minimising accidents and securing the general
comfort of the miner.

All this might lead one to think that the miner is

among the favoured classes of the Industrial population.

His general health, in my experience, is good and the

incidence of major and fatal accldents 1s on the decline.

But/
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But, in working in conjunction with the Statistical ‘

Department of the Association on the cost to the Mining
Industry of the various sources of incapacity, it was

a great surprise indeed to realise the extent to which
coal miners are incapacitated through suffering from
Nystagmus. The condition is infrequently seen in the!
clinics of our larger hospitals, for the simple reason |
that the workmen very seldom appear there for treatment
but to the general practitioner in the mining areas, and
to those of us who are in dally touch with miners and
mining, the condition seems to amount almost to a
calamity of the iining Industry.

While Nystagmus cannot be sald to endanger life I
directly, the perplexing feature about it is that it
leads to diminished capacity for work, and occasionally
prevents the patient altogether from following his
avocation. Another point of note is that this lessened
capacity happens at the most useful time of life, and
entails much suffering in the home and loss to the
mining industry as a whole.

In spite of the improved conditions referred to

there has been a steady increase of cases since Tirst
the condition was recognised, and within recent years
the increase has been so marked that its socio-economic
significance has rendered it & subject, not only of
medical, but alsc of politicdl investigation, and it has
now been scheduled under the diseases for which a minen
may claim the benefits of the Workmen's Compensation

ket /



Act 1906 (Secretary of State's order 22nd May, 1907 -

Schedule iii).

It is in this connection that I have come
primarily into contact with cases of this disease,
both in the West and the EFast of Scotland Coalfields,
and the notes which I have made during those years

|
form the basis of this Thesis on Coal lMiners' Nystagmus.

HISTORICAL.

In setting down, in brief, a survey of the History
of the Literaturé, I do not attempt tc place in chrono-
logical sequence each writer, but mainly to indicate
that the subject has claimed considerable attention
from competent observers since first the condition was
recognised.,

One finds that now and again there have been

intervals when the interest in the subject seems to

have fallen off, only to be followed by periods marked
by animated discussion in this country and on the |
Continent of Europe. Hiners' Nystagmus began to

attract attention about the middle of the last pentﬁry.

It is disputed as to whether the English, French

or Germans may claim the honour of the discovery. The
observations on the disease made By Dr. Gillot of

Sheffield, 1854-58, to which reference is made by

Snell (4) in his monograph published in 1892, are |
probably the first. |

Von/



Von Graéfe relates, as salso does Nieden, that in
Germany Peppmiiller met with and described cases in
Zwickan 1860-1883: bul the literary priority belongs
to the Belgian oculist Dr. pécondé {5) of Tauttieh,
who, 1in 1861, published his "Note sur la nystagmus" &
paper dealing with Nystagmus in general and making
reference to two cases occurring in miners.

' It was nolt, however, till the seventies of last
century that the first real scientific investigation

1

ated with the

|t

on the subject began, and this 1s assoc
names of Snell 18756, C. Bell Taylor, Oglesby and
JealTreson in England.

In Germany Nieden, Von Gra#fe and Wilbrand were
the leaders. In France Dransart, 1877, was the early
representative; and in Belgium Romide and Nuel car-
ried out their investigations into the subject. These
observers woriked in the midst of extensive colliery
areas and had at their disposal considerable material.
The late Simeon Snell of Sheffield was in the fore-
front to the end and his wcrk published iIn 1892 may
be said to have given a great impetus to English
Observers.

1290-1892 was one of those very active periods
when Snell, Tathan Thompson, Court, Butler, and others
played their part in this country in the effort to
throw light on the nature and origin of the disease.
In France, Pechdo brought forward his theory in 1860%;
and in Germany, Nieden published his observations in
1804,

Italy/
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Italy added a new stimulus through the
Labyrinthine theory of Trombetta, published in 1900;
and in Germany, Peters endeavoured from a study of the
Literature to enunciate a theory of the condition.

The contributions of LKeid to the wvclumes of
"Brain®, in 1908, attracted considerable attention to
the subject. In recent years, Belgium has added to
the Literature through the observations of Coppez and
Weekers. Ohm has paid special attention to the
disease as occufring in Germany. In Englan@

Harrison Butler, Tomlin, Elwcrthy and Cridland have

taken part in discussionsand pubtlished articles from

|
time to time in the leading Journals; and Court, %
Llewellyn, lleechan and others have given evidence
before Departmental Committees.

The most recent publication is that of T. Lister
Llewellyn, 1912, who, as Tyndall research mining
student of the Royal Society, has devoted much care-
ful study to the subject and has written,in cenjunct-
ion with Dr. J. 8. Haldane, many valuable papers

contributed to the Transactions of the Royal Socilety,

and of the Institutes of Lining Engineers.

heference will be made to the views exXpressed by

many of those observers throughout the Thesi

o2}

DEFINITION.

Miners' Nystagmus is an occupational disease

confined to workers in ¢oal mines. The characteristic
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gign of the condition is oscillatory movements of the
bulbi, invoiuntary and rhythmic in type, varying in
rate, direction of swing, and amplitude.

Nystagmus is, in a sense, an unfortunate nomen-
clature for the disease, and in fact is in a way
misleading. The word Nystagmus, from the Greek, refers
eimply to the "nodding" or oscillations of the eye- |
balle and is bubt a symptom of a symptom complex.
Quite recently, J. Jameson Evans has suggested to
Harrison Butler (6), in his rewiew of Tomlin's paper
on the wsubject, published in the ledical Chronicle
Uctober 1911, the name "Ccal MNiners' Neurcosis" as more
completely describing the actual condition, since, as
he points out, the classical feature may be at times
almost entirely absent in cases of the disease. 28
use the word "Nystagmus" throughout as inclusive of
all the symptoms associated in the c¢linical picture.
DIAGNOSIS. .

In many cases of Miners' Nystagmus the diagnosis|
can be made at a glance. The patient enters the room
with the head tilted backwards to a varying degree and |
with, at times, a tendency to an oblique turning of the
head to right or left. The eyelids droop somewhat and
there may be associnted spasm of the lids and face
muscles. As he comes nearer, a fine tremor of the
head may be noted and usually can be felt. Oscillat-

ions of the eyeballs are evident in straight forward

gaze/
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|

saze and the patient may show some hesitancy in finding

his way to a chair. !

.

In other cases, however, none of those objective

phenomens are evident on his entering, and the patient
complains of "objects dancing" and makes special

reference to the trouble which the "lights" underground

occasion. In such casesthe diagnosis is by no means

g0 clear at first.

SYMPTOMATOLOGY .

As in all diseased conditions this problem has to
be viewed from the two-fold stand-point:-
A. Objective, and B. Subjective.

Ubjectively we have to note:-

1. The Oscillations of the Eyeballs.
2. Spasm of the Eyelids (Blepharospasm).
. Twitching of the facial muscles.
4. Tremors of the head, neck and hands.

6. Confused vision and at times Photophobia.

Subjectively there falls to be noted the complaints

of:- 1. Iilovements of surrounding objects.

2. Dazzling.

4. Night Blindness (Hemeralopia).

General nervous symptoms, including mental
disturbance.

£n
.

In such a complex clinical picture it is to be expected

that/
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that in any one case many of those features will be

absent:

The

and this is just what happens.

i
[
[

pathognomonic oscillations of the eyeballs and

the classical complaint of the movements in surrounding

objects are the two main phenomena and the two most

of'ten met with.

VARIETIES OF THE DISEASE.
At this point it may be well to note that two
distinct varieties are to be recognised:-

I. Where the subjective

latent, and no disability i

phenomena are ahsent or

s apparently suffered.

In fact the workman is unaware that he is the subject

of Nystagmus, and the diagnosis is made as he presents

himgelf for some cther sondition.

incapacitated.

The man makes a specific complaint of his eyes.
eyes are not right" he says, and he is more or

This group, 1in contradistinction

to the other, is called the manifest.

There are so many stages,

in other words the

course of onset 1s generally so prolonged, that the

manifest group may be subdivided into three forme:-

A
a degree of disability

but continues at his work;

a long suffering mortal and not given to introspection.

b'

The slight, where the workman is conscious of

due to the state of his eyes,

the miner being generally

The ordinary - a more advanced stage - when

he finds himself unequal to the more skilled part of

his/

|
I
|

|
|
.\
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his work underground.
C. The severe, when he is in danger from accident

himeelf and may be a source of danger unwittingly to

hig fellow workmen, and when he is totally incapacitat
|
|

ed.

SIGNS AND SYMPTOMS CONSIDERED IN DETAIL.

SIGHS.
The outstanding Feature of the disease objectively

is, as hae already been noted, the oscillations of the

bulbi, the "Augenzittern" of the German observers.

The owservation of these is conducted either by
means of the Examiner's naked eye, assisted by a

magnifying glass, or by means of the ophthalmoscope,

or by some such instrument as the nystagmograph used
by Buys and Coppez (7). By those methods one eye t
only can be examined at one and the same time. i
Ohm (&), in his treatise on the subject, describe%

what he calls his "binokularem augenspiegels" - his
|
binocular glass, by the aid of which the two eyes can !
be kept under observation at one ﬁnd the same time. |
In all the éases I have examined +the ophthalmoscope |
was used. The movements of a sharply defined object
like the '"dise',or the vessels on or around it, admit
of a closer study than do the movements of any point
on the anterior surface of the eycpall. No doubt, so

far/



so far as diagnosis is concerned, the naked eye
method is sufficient in marked cases. There are,
however, cases which, owing to the smallness of the
amplitude, the rate of the movements and it may be,
the shortness of the duration of the attack, would be
liable to be missed by such a method of examination.

The ophthalmoscope eliminates this and is really
necessary when the type of the oscillation is to bhe
fixed with any accuracy.

Nieden (9) distinguishes between three Kinds of

oscillations:-

1. Horizontal, which he calls the pure oscillatory

an osclllation of the eyeball about the vertical
axis of the bulbi - the External and Internal
Recti functioning.- He estimates this class at

~F
1:“.5 ™ 15|5_"."l

2. Rotatarius. The revolution taking place at
the axis of the plane of turning of the oblique.

=
98 —= T5.000«

3. Mixtus. The oscillations taking place at one
time in the perpendicular, at another on‘the
oblique, whereby an irregular 'whirl' of the
eye results. 7 = 16%.

Nieden remarks that the form of vertical nystagmus

cften opserved by Snell and Romiée has been met by him

in so few cases that he cannot set it down as a form
of iiners' Nystagmus.

Romiée/

|
|
H
|
|
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Romiée (10) classifies the varieties:-

i Nystagmus Uscillatoire (Horizoﬁtal) 17%

2 " Rotatoire (Rotatory) 707

3. " Vertical 117 |
4. %t lilxte - of which he gives ho estimate.

In this classification he has gone into the question
of muscle pairs involved.

The most comprehensive and detailed classificatio@
which I have met with in the Literature of the subject
is that given by Ohm (& p. 16-17).

He distinguishes two main varieties:-

A A Rectilinear or straight-lined form. '

1
| B. A Curvilinear or "bent-lined" form;[the i

direction being based upon the tract or orbit
traversed by the disc.
|

In A, there is a to and fro phase, both taking place in
the same plane and taking the same time.
In B, the optic disc describes a circular or elliptica%
tract, the path appearing to be traversed in all parts
with equal velocity so far as observation can follow:..

Under A he describes:-

1. Perpendicular (vertical) £9.92%.
2. Horizontal 17 +55%.
3. Oblique 21.07%

Under B he describes:-

s Circular 1&.9&;.

The Elliptical he further elaborates into:-

I Those with greater vertical axis.
2. Y n 1 horizontal axis.
s f L i oblique axis.

Further/
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Further, he finds evidence of cloclkwise and counter-
clockwisge direction of swing in the circular and

.

elliptical groups.

some general notion may be got of the varieties
described from the following schemic representation.
A, l \ /

There are as many varieties of oblique as there are

angles between perpendicular and horizental.

e e (¥ )
o o
i e R s

and again a eimilar mimber of varieties between Z and 3
In some cases the ellipse approximates to a circle
and in others to a straight line.
In my reported cases I have classified the
eyeball movements under three varieties:-
1. Rotatory. 2. Horizontal. Z. Vertical.
The "Oblique" 1 have included under Class 1, since
I have never definitely found it of a pure character,
but always accompanied, to some extent, by axlal

rotatory movement.

It is further to be noted that in many eases of

the Horizontsl and Vertical there is a rotary element |

|
with a large lateral or vertical excurs-
ion respectively. Having this in view, I have dis-

carded the Elliptical classification, and have included
|
those cases which definitely depart Trom the pure

Uscillatory (Horizontal and Vertical) under the head

of/ .




of Rotatory. '

Anplysis of cases:-~

Direction
of Series A. Series B.
Swing.
|
Hotatory 767 607 |
. et 5
Horizontal 155 207 |
|
Vertical 1075 15%

)

Apart from the ordinary forms there are to be
[notedvat times extra movements of an irregular nature
\when one finds it impossible to describe the path
(followed by the object fixed.

‘ : The Direction of Swing is by no means constant.
‘It varies in the same case and in the same éye during
]one examination.

Amplitude. The amplitude varies greatly, the measure

being the range of movement of the disc. In very small

oscillations, i.e, in oscillations of very small
amplitude, it is preferable to fix a retinal vessel.
There are still smaller movements when only a tremor of |
the vessel 1is appreciable. The anmplitude not only .
differs in different cases, bul varies in the same ‘

y |
case and in the same eye during one examination, as was
found to be trus of the Direction of Swing.

|
In that class of case where repeated stooping, |
|
strong upward gaze, or even rotation of the body, has |

|

had to be resorted to, to bring out the oscillations, iﬁ
is to be noted that the oscillations begin first of all

at/
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at the highest point of upward gaze and as the level
is lowered the movements cease at a definite point.

As the case pets worse the 'quiver' is to be
noted in a downward spreading direction.

In some cases it is noticeable in a straight
forward gaze and in more severe cases downward gaze
to a Tew degrees below the horizontal does not bring
the eyes to rest. In only the severest type however
does strong downward gaze not bring the moveuments to
rest. Romiée (11) has suggested that the angle of
regard above or helow the primary horizontal position
at which the oscillations are most marked may be taken
as a measure of the condition. With gradual improve-
ment, the area of gaéé where oscillations persist
recedes upwards more and more. There is this further

to note that the amplitude is usuully smallest with

downcast gaze and increases with upward gaze. It is
however capable of change with no alteration in gaze.

Side turming or Glancing has an effect on the
type of oscillations as to direction, rate, amplitude
and what I have called "gaze area'. In some cases
where the maximun oscillation is to be noted in strﬁigh

forward gaze it quietens down or may cease if an

oaze ig introduced. Case 1. Series A

L2

oblicue element of

In some cases again the very opposite maintains.

Speed or Rate. With regard to this, different observj
ers have given different estimates. Romide (11) gives

120/
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120 - 500 per minute; §Shell (4) 60 - 100; Nieden (g,
P+32) 80 - 100 and in a few cases 560.

I have been able to count oscillations as frequent
as 350 per minute. There are cases however the rate
of which exceeds this, They seem to e so rapid that
one cannot count them.

I have counted oselillations which fall as low as
80. It is to be noted that during one and the same
examination, taken minute for minute, that the rate
varies, fast becomes slow and vicl® vernﬁ, and at times
there are periods o¢f stillness with no change of gaze.
The oscillation rate is usually more frequent and stron
er in the dark room than in the ordinary daylight.

In some cases where no movement of the eye balls
can be made cut in the dark room with a strong up-
turned and obligue gaze, a few stooping movements will
be followed by the onset of the oscillatiocms.

Further the fixation of a near object will often
bring on an attack.

I have also geen cases where an effort of this
kind has gquietened the oscillations,

To sum up, we note that the Rotatory form of |
oscillation id the most common: the direction of swing

the rate and amplitude are liable to frequent alteratio

(0]
i

1,

induced, it would appear, by change of pgaze, stooping,
rotating, and change of light.

All this points to the complex nature of the {

. i

mechanism which mmust be deranged to admit of such i

|

|

|

|

variety/
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variety of loss of co-ordination as evidenced by the

oscillations.

Blepharospasm. An intimate relation to Hystagmus is |
|

borne by another muscle derangement called Lid-spasm
or Blepharospasin,.

It takes on the clonic form and consists of
fibrillary contractions of the orbicularis palpebrarum
with a seeming cramp of the levator. In some cases 1t
is of a transient nature brought on when the patient
has been tested by gstooping, or when he is taken at
first into the dark room, but a marked type often com-
plicates the serious cases and persists long after the
oscillatione have ceased, thereby prolonging the

incapacity of the workman.

It is not an indispensable phenomenon, a considern

able percentage of cases show no trace of it.

Traces. Severe. |

~ - i

SeI’iF’JS .Aa 45‘_,") '7’ i !

: i

Series B. 157 19 |
|

|

It occurs in all possible types of oscillation, is
similtaneous in both eyes, and equally strong in both.
In the severe cases, the brow and mouth muscles are

often implicated, and there may be Blepharoptosis.

It appears worse when the patient is submitted to !
examination. This has led to the view that it is verj
often simulated.

Many of the circumstances which bring about or

exaggerate/
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exaggerate the oscillaticns also set up or increase
the Lid-cramp, e.g. bending, raising gaze, entering
dark roocm, fatigue etc.

Examination of the Eyes is particularly difficult
in such cases, but often in the very severe form of
the Blepharospasm only a slight tremor of the eyeballs

is to be noted.

Hany views have been held as to the true nature |
and origin of this symptom.

Dransart (12) recalls the anatomical and physio-
logical relationship between the Rectus Superior and
the Levator Palpebrarum, and believés that the excite-
ment of the former which induces the oscillations is
communicatei to the latter, resulting in Blepharospasm.
For him it is a question of fatigue manifested in

fibrillary twitchings. But Blepharospasm appears not

only in cases of vertical nystagmus.

Further, when one tries to open the eyelids in a

gsevere or marked case with the fingers the resistance

experienced indicates that the cause must lie in the
. [
1id muscles themselves, i.s., directly. Ohm (8, p.43)
|

puts Torward the explanation that the mechanical ]

irritation caused by the movements of the eyeballs to

the sensory nerves of the lid calls forth the Spﬂsm.‘
He points out that he was led to form this view from
noting the effect-of cocaine in guieting a Lid-spasm
which had gone on for months. In elght days it

ceased/
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ceased as the result of this line of treatment.
He explains this in two ways:- J

1. The soothing effect of the cocaine upon the fine
Sensory nerves.

2 The stimulation of the smooth muscle of lfiller
which 1s antagonistic to the orbicularis.

Nieden (9, p.1l15) has advanced the view that the

Blepharospasm takes place in the instinctive intention

| of eliminating the apparent dancing of the light or
| objects caused by the oscillation of the globes.
Ho doubt the clonic spasm of the lids 1s capable

of inducing of itself a feeling as if lights were

"bobbing up and down", and so this theory might seem
open to gquestion.
There is to be noted, however, in many patients

belonging to the milder groups, in whom the oscillations

| can hardly be said to be fully developed, an effort at

| manipulating the lids with the seeming purpose of

| repreasing the oscillations. Case 1. Series A.

When the glance is raised, the oscillations set in

followed by the Blepharospasn.

It would sometimes appear as if the clonic spasm

h

of the lids tended to lowering of the gaze and a

quietening of the 'zittern'.

|
I have to note that it was suggested to me by a |
colliery manager, as well as by three workmen who !

|

suffered from the condition, that when at the face, with

| each swing of the pick,the eyes are closed or 'blinked!

|
Just as the pick meets the coal, the purpose heing to |
avoid/ !
|
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u

avoid 'sparks'! injuring the eyes. They add that the
habit of doing so makes the miner 'blink'.

I think there is really nothing in this sug

(]

gestion,
otherwise a larger percentage of miners would suffer |
from the condition. It would amount to nothing more,
if this were the case, than a Habit Spasm, such as is
found in nervous school children etc.

I consider the Blepharospasm as compensatory to
the oscillations, since patients with the strongest
lid-spasm have usually oscillatidns of very minute
i
amplitude or, as it would sometimes appear, none at all.
Again, when the Blepharospasm gets bhetter, it is often
to be noted that the oscillatlions appear more marked.

I have gone somewhat fully into this phenomenon,

gince it has now an additional importance owing to the

r=

fact that the Industrial Disease Committee (1&) has had
under consideration, as recently as last Autumn, the
adding of Clonic Spasm of the eyelids apart from
Nystagmus. to Schedule iii of the Workmen's Compensat-
ion Act 1908.

Dr. Llewellyn (13), in his evidence before that

committee, held:-

1. "I do not think it occurs in miners as a result of|
their occupation apart from the presence of |
Hystagmus. |

2 It is a sign very easily simulated.

e It is a sign which is found in so many diseased
conditions of the ocular apparatus, that it |
possesses no pathognomonic feature."

Head/



[ patients were alcoholic, and the head tremor was noted

|
a2 l
|

Head Nodding and Heod Tremor. This is very commonly

met with in association with nystagmic patients. An
anterc-posterior and a lateral (side to side) nodding
is to be met with. '
In milder forms of the disease il 1s oftener a
"head tremor" which is more easily felt than seen and
can be brought out with upward gaze when the head is
strongly flexed by the examiner's hand. This Head
Tremor is of some vslue as a diagnostic test. Hany

cases in which I have felt or noted this Tremor or

Nodding have shown no oscillations till examined in
the dark room. .
|

The view has been expressed that those head move-

ments are compensatory, to prevent or check the

sensation of movements of light and objects.

Chm traces them to Alcoholism. This I do not

consider an adequate explanation, for few of my

in a high percentage. Further, if alcohol were the
cause, it would be Tound in a considerable number of

miners examined who have none of the symptome agsociated

with nystagmus. Tomlin (£3) and Butler (14) of the
Heurosis School put it down to the general neurosis.
Cridland (14) shares this view. |
|
I think it very probably compensatory in origin.
It ie a sign of the extension of the loss of Co—ordinatr
ion, a seqguel to the eye troubles.

Twitehing/



Twitching of the neck and shoulder girdle muscles

is occasionally seen, and tremors of the hands, and in

rare cases of the body generally,are to be noted. |

Snell (4) cites a case where Torticollis was associated

These may be considered as cases which have been so ‘
prolonged and of such a severe symptomatic type as to

|
induce the grafting on of a general neurosis. The i
head tremor is found in some of the cases in the

earliest stages where no true nervous element is to be

noted.

Photophobia is another symptom occasgionally met with. !
In some cases it is a true intolerance of light as is ‘
to be noted by the conduct of the patient while under
examination in the dark room. There is case 1iv, serie?
A., where trouble was experienced on entering the
lighted kitchen after walking home in the dark. There
are cases which volunteer the statement that they feel
worse in sunlight, and in the village streets such men
can be noted walking about with their caps well drawn

down over their eyes.

Oftener, however, it amounts to nothing more than
a sense of discomflort and confusion caused by the
apparent rapid oscillating movements of objects, and

g
chiefly, the bright pointe of artificial lipghts.

SYMPTOMS /
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SYMPTOMS.

I will now pass on to a consideration of the detaj

of the Subjective side of the Clinical Picture of the

disease.

In early cases a complaint of Dazzling and EHeadache

with confusion of sight is often made, and this when

no manifest oscillations are to be made out even after
the usual methods have been applied for the purpose of
induecing them. Fepeated examination may be necessary

before oscillations are noted.

i}

18 classical feature however on this side of the

clinical study is:-

sovements in Surrounding Objects.

|
siiners' HNystagmus gives rise to the sensation tha%

all objects are in rapid movement. The "1i
mine daunce" and the collier suffers from vertigo, has
Jtrouble in doing his work and in marked cases 1s
totally incapacitated.

In contradistinction to this, ordinary and congen
cases of Nystagmus make no such complaint. Nuel (1&)
hecwever, has noted that these oscillatiohs trouble the
patient less and less the longer the Nystagmus has
lasted. He quotes the case of an old man who had bee
the subject of the condition for over Torty years when
the movements of objects were no longer perceived.

Butler (16) has remurked,; in this commection, tha
such a case would amount to a chronic stage setting
in with marked oscillations in a patient whe has grown

used/
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used to the movements in objects, and who, in consequence,
suffers very little inconvenience.

Norman (17) offers the suzgestion that such cases
would be very similar to that of an Albino who has no
sensation of ocular movements because by long practice
his visual centres have learned to interpret the
moving lmages as if they were stationary. Such cases

would be rare I should fancy. I have only met one:-

A man, aged 69, who was employed underground at
|

the coal face - an exceptional age - but he was hale i
and hearty. e had had his 1little finger crushed and
was examined on that account. The oscillations were
very evident, but he said that he suffered no incon-
venience.

He knew that he had been the subject of the
"Glenny Blink" -(Clanny lamp)- Nystagnus. He had
suffered in a mild degree for 25 years, but the dis-

comfort was now gone. As a younger man he used to

be off now and again suffering from headache and
difficulty with sight on account of the "dancing of
the light".

The degree of the oscillations bears no constant

ratio to the degree of symptomatic trouble from the

movements of objects. Very often, in mild cases, it
is only in the dark room that this sensation is
produced, contemporaneous with the onset of the
tzittern". This is of some imporiance when we come

to consider the question of Incapacity. Liike most of

the/
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the other phenomena this sensation of movement in
objects is increased with exertion, fatigue, stooping
etc.

The Headache varies in degree from a slight sense
of fullness in the head to severe temporal and occipital
Bad, Stooping exaggerates it. Some cases have
complained to me of pain in the neck and down between

the shoulder blades.

That patients who suffer from Nystagmus should be

subject to giddy attacks is not to be wondered at.

Stooping and exertion increase this symptom, and men
have told me that they have now and again had to get up
and rest for a few minutes to "drive away the giddy
feeling".

Llewellyn (18) remarks that in some cases the
giddiness assumes such a severe form as to amount to
ataxy.

Diplopia 1s a rare symptom.

’ I have only met one such case and there the
oscillations were of different types in the two eyes.
In other cases, where a difference of direction of
gwing in the two eyes has been noted as present, no
such gimilar complaint was made.

Hemeralopia (Hight Blindness).

Is Hemeralopia a symptom of the disease?  On this
apparently simple question there seems to be the very
widest divergence of opinion.

Nuel/
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Nuel, Court, Dransart and Hieden include it as a
symptom, Court (19) finding it present in 127 out of
164 tested. Dransart (20) estimates it as present in
&7 of his cases. Butler (6) found it in 80%, and
Llewellyn (18 p.2) in 74.97%.

On the other hand, Romide (£1) says that among
several thousandes of cases he has never found one
example of Hemeralopila. This difference of opinion
may, of course, depend on the diffTerent views of the
definition of night blindness. I have taken it to
mean men who suffer more by night than by day.

It is at bottom, I think, a question of what
might be termed 'sense of light'. Ilany of the subject
of LIystagmus veolunteer the statement that they are
worse al night time, in the grey of the morning and in
the twilight or'between the lights". as Llewellyn has
Pt it

It ig often an early symptom. There are varying
degrees of the  trouble occasioned, many men suffering
only on going down and cominy up from their Wwork,

whereas when at the 'face workings' they feel fairly

b

right. When ssked if they see well in the dark the
usually answer "No, the lights dazzle, objects dance
and I feel giddy".

Gthers again describe the sensatlon as if a grey

mist were closing in around them and they stumble about

This happens gquite apart from the fact that any point

of/
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of light dazzles them at night. Jome men complain

that they have difficulty in finding their way about in
|

the open country in & degree of diffused light which was

once amply sufficient for them.

|

From an analysis of my reported cases I find
|

in Series A (certified cuses) Hemeralopia 507.|

|
in Series B (latent and mild manifest) " 357,

£

With reference to this important symptom the worik

of Weekers (22) is very interegting and instructive.

Under the guidance of Nuel he has made experiments as
to adaptation Caﬁacity of miners with special referencé
to those suffering from Nystagmus. "Recherches sur
1tadaptation retinienne chez les houilleurs dans le
Nystagmus profésalcnul.“ He speaks of ths "two
retinae in each eye", meaning thereby that there is an. |
ares of rods snd an area of cones in each retina.
The cones serve for seeing in full 1light and in feeble |
and lowered light the rods function. The Fovea has
no rods and the retina immediately around 1t has only
a Tew.

The visual acuity of the rods is at its maximum in
a retinal band surrounding the Fovea at a distance of
from 159 - 20°. In this annular ring the visual
acuity is practically everywhere of the same value. In
a good light we fix with the Fovea but in the poorer
light of the mine the workman cun fix at any place on
this perifoveal ring. He has therefore no retina
directing point or, as one might put it, the necessity

for/ "
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for accurate central fixation is absent.

In consequence of this, Kuel (15, p.47) has
suggested that there may be failure of co-ordination.
By means of "Nagel's Adaptometer" Veekers has recorded
the feeblest luminous intensity perceived by the
patients tested.

This he has determined from minute to minute and
has mapped out the "march of adaptation" and set it
out in graphs. The examination in each case lasted
for over an hour.

He finds that miners not affected with 'ystagmus
have, in. general, an excellent adaptation, often
superior to the normal, probably due to thelr heing
accugtomed to darkness. The results obtained from

testing Nystagmic miners is variable he adds.

In certain cases the curve is normal, rising after

the normal period (usually 10 minmutes) to attain the
same level as in a healthy person. This is found to
be the case pﬁrticu larly in nystagmics who experience
little or no subjective troubls.

Often the curve is altered.

"a. The adaptation curve reaches a normal level
but only after a certain delay.

B. Adaptation is defective, the curve rises only
after a notable delay and attains a lower
level."

It is worthy of note that it is in men who complain
the most of being inconvenienced in their work by the

ocular affection that the alteration in adaptation is

most/
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most marked and not in those where the oscillations

are most marked. The parallelism is as it were
between the disturbance of the sdaptation and the
discomf'ort complained of by the patient.

This should place us on our guard against the
error of regarding as simulators men with moderate
cscillations who appear to be distinguished by ex-
cessive complaint. 1 have not been able to make any |
such tests by the adaptometer but have referred in |
some detall to the treatise pecause many of my cases
have declared that they felt worse in lowered lights.

From my own observations I have further noted

that on entering the dark room both the oscillations

and the symptoms associated were brought on or |
aggravated and in a prolonged examination the severity |
diminished. This could be explained in the light of
adaptation setting in.

So we find it possible by Weekers' method to I

ct

analyse and estimate one of the symptoms and so calcula

the degree of incapscity to work at the pit bottom - ar
. L = 3 SV et
incapscity which it is useful to expose slnce it renders
the men dangerous poth to themselves nnd to others. !
o y |

General Nervous Phenomena. The head nodding and

general tremors have already been referred to.

There are however cases where mental disturbance
is to be noted. In some instances it is a matter of
general depression and in cthers of excitenent and

tearfulness)



tearfulness.

In Series A., Cases 2, 7, ¢, 10, 15 and 17, these

|

|
nervous phenomena were noted.

Tomlin (23) remarks that Nystagmus is foumd in
a special type of miner, the nervously liable type,
possessing a nervous system easily influenced by loss
of fixation desire and by other associations of pit

life. The views of Cridland (14) and Butler (@), |

regarding the 'unknown quantity' of the personal f&cto£
have been already referred to.

Such extreme nervous phenomena are rare and occur
only in severe and protracted cases. The nervous
temperament is not the cause of the nystagmus, though
it is quite conceivable that it is‘capable of complicat

ing individual cases and prolonging the incapacity.
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Theories as to Causation.

I will enumerate the chief Theories put forward
in the Literature on the subject, making reference to |
the causal factors embodied in each theory and giving

their chiefl supporters.

1. Theory of Urganic Disease of the Drain.

Oglesby (24), among the earliest cbservers in this
country, maintains that there is a central chamge, con-
gsequent upon a disturbance of the circulation induced
by the unnatural position of the head to the trunk
whilst at work in the mines. He traces it to a

venous engorgement of the ledulla and adds that the

Rystagmus which is at first transitory bhecomes
permenent later. e (£5) cites a case where he has
seen a combination of Nystagmus with Epllepsy.
Jeaffreson (26) points out that in his district
in Durham the men sit about on thelr haunches in
cramped positions with at times the liead thrown back
whereby a compression of the Basilar arteries induces
an anaemis of the cccipital lobes - the recognised
gite of the hipgher visual centres. .
There is further, he adds, "a dissoclation of the
naturally asscciated centres" of the elevators of the
eyes and the neck muscles when a miner gazes above the

. a . 1 L CRERRTINE ST < Ly T 3 e
horizontal median plane, with the head flexed on The

T

5 3 ig |
chest. Nystagmus is for him a neuropathy. He holds
that the liyopathic Theory is tseductive" but net In |

keeping/
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keeping with all the facls of the case. \

Tl liyopathic Theory. |

(Thecry of fatigue of eye musclee)

Snell (27),in his earliest observations, drew :

|
attention to the positicn assumed by the miner at werk,

and postulated 1t as being at the basis of the whole
trouble. In his Monograph (4, p.97) he says !
"Nystagmus is occasioned by fatigue of the Superior
Hectus, Inferior UOblique, and Lectus Externus and
Internus, induced as a consequence of the miners' work
in the pit necessitating an upward and more or less
oblique gaze". He adds "it occurs irrespective of the
mode of illumination", At page € he states "I have
seen nothing tc lead to a supposition that the affection
is dependent on a central disease".

For him it is a loccal myopﬁthy due to chronic
fatigue of the external ocular muscles (mainly the
elevator group) similar tc writers' cramp.

Dransart's (28) observations led him to a similar
view which he expounded tc the Congress of Havre in
1877. He states "Je considdrals donc le nystagnus
comme une myopathie des muscles €1évateurs intimement
lide 3 1'andmie et i la pardsie de l'accommodation et
du muscle droit interne". Ille departs later from the
part played by anaemia.

The position factor, in Dransart's opinion (29), J
is a question of "Height of sean". e nohes that thosge -

who/
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who work in high seams have the head thrown back and

the eyes slightly upturned, while those working in low|

seams are forced to take up a cramped attitude inducin

U

a strong upward and obliquely dirscted gaze.

He adds (30) in a letter to Tatham Thompson:-
"If we are not mistaken, the disease will bhe found
rare or in its lighter forms in pits where the seans

are high and on the contrary frequent and 'severe'

where the seams are low, whatever the illumination."
le concedes later to the method eof illumination a
secondary place when he says "Other things being equal
Nystagmus in mines with safety lamps should he more
frequent than in those with open lights." _ x
In contrast to this, a considerable portion of
Snell's monograph is devoted to discount the influence
of feeble illumination as & causal Tactor.
Nieden (9, p.l05) says:-
"Aass es sich bel dieser Affektion um einen
Schwlichezustand der lLuskel resp. Nervengruppen handelt,

die die Bewegung des Bulbus nach oben vermitteln, inden

dieselben nicht mehr, bei Fixierung des Blickes in
dieser gewlmschten Richtung in gleichmilssiger

kontinuierlicher Zugkraft angespsmnt werden, sondern

nach kmrzer Intention der Blickrichtung nach oben
|
erschlaffen und dann rur noch in lkurzen,bel fortgesetzter
Anstrengung immer rascher aufeinander folgenden
Zuckungen antworten”. As opposed to Drangart, Nelden,
though accepting the fatigue theory, looks for the seat

in/
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in the central nervous apparatus which furnishes the

innervation of the affected muscle orouns Le
L 1 - i
locates the floor of the fourth ventricle as the

probable site. He 1s not a purs myopathiet. e

also concedes a share to the illuminstion infas-much |

g8 working in a feeble light induces Tatigue. [
|

AENEHE The Lighting Theory.
(I1luninatiocn)

The influence of the lighting in the pit came
early under consideration by no less an cbserver than
Nieden, who has been classed among the supporters of
the Fatigue Theory. In his earlier writings (%1) he
based the Pathology of the disease, so far as
Hemeralopia is concerned, to a particular conditicn of!
Torpor of the ERetina induced by feeble light. Later,
he withdrew from this position. Court, Butler,
Romide, Elworthy and others have pointed out that it
is more than coincidence that the Davy Lamp was first

. / _ A B
used about 1860, and that Décondé's chservations were

published in 1881. They trace & significant relation
ship, and Butler (16, p.528) says "lystagmus began to
be described at the time when the safety lamp was Iirst
intreduced and did not become frequent until 1t was
enforced by law, and yet the surgeons of the past

generation were ut least as good cobservers as Wwe are

and we cunnot suppose that they would have overlooked

wra \ SRR - - 1
such a very obvious symptom as ¥iners' Nystagmus®.

In/
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In Engla‘nd, Court is the O]W_&]npioﬂ of the defective
j1llumination theory. He maintsins that it is the
primary causal factor,

L]
e o "
He/gives statlistics from the Derbyshire mines:-

Hen. Lights. Nystapmus. |Percentap
Holing done 524 | safety Lamps 164 317
in ¢ach 573 | Open Lamps | e 565

He adds that 29 of the Z2 had previocusly used safety
lamps.

Court concludes "Inquiry has satisfactorily con-
vinced me that it is the want of a good light that is
the only cause of the mischief".

Tatham Thompson (%3) gives hig experlence in the
South Wales colliery dislricts.

He contrastsi-

A. House Coal pits where the seams are low and
candles {open lights) are used.

B. Steam Coal pits where the seams are high and
safety lamps are used.

He points out that in spite of the conditions in A, |
which favour the view of the supportersof the "ocular

muscle strain", the disease is rare, whereas it is

frequent in B class of pits. [
He collects evidence from Colliery Hanagerls,
liiners, and lining Engineers, and comes 1O the
conclusion:- "I would submit that visual strain with
insufficient illumination is at any rate as preat a

factor in the caisation as strain of the ocular muscles

L] L . ® - i
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Elworthy (&4), Llewellyn (13) and many modern
writers svpport this illumination theory.

Nuel (3b) states that the Trequency of nystagmus
varies in "inverse ratio" to the illumination of the

mines.

Iv. Theory of Disturbance of Equilibration.
(Reid's)

Reid (869 puts forward in a most interesting paper

contributed to "Brain" his equilibration disturbance |

hypothesis.

1
1

He is mol satisfied with the liyopathic theory and

lays bare what he considers to be its weak points:-
¥ p

1. The voluntray normal excursion of the eyeballs in
nystagmic patients is not diminished.

2. The absence of Hyperphoria (!laddox Rod test).
é. The different types of oscillations at one and ;

the same time in the two eyes is nol explainable
by the myopathic theory.

Further, the Rotatory charscter of the oscillations
made him gceptical.
With reference to Nieden's view regarding "fatigue

of the nerve centres", he holds that it is misleading

as it would seem to indicate that the centres have bee?
worked toc hard. ;

He says "I cannot but think that the underlying
common causal factor in all kinds of Nystagmus is a
disturbance of the centres whoge normal actlion is to
maintain the equilibrium of the globes in whatever
Position they are placed’.

The/ I
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The two Tactors in the miner’'s working conditicns

which appear to Reld to break down or desrange this
equilibrium are:- ; |

T Imperfect fixation, the influence of bhad lighting
when the macula is placed outside activity.
Darkness does away with the possibility of
superior macular images, causing instability of
the globes. :

2., The constant tendency while at work to disturb
the equilibrium of the body, e.g. lying on lhe
side, sitting on the haunches, balancing on tops
of hutches, and stumbling about on uneven ground,

It cannot be doubted that there is an asscciation

between the equilibrium of the eyes and that of the
body, e.g. Romberg's test. |
He refers further to the rhythmic series of |
movements performed in swinging the pick, the eyes i
remaining fixed. These factors, he adds, induce a
defective central co-ordination. In a sense, this
thecry closely resembles a combination of theories

II and 1I1I, a point of difference being that the

myopathistes (Snell, Dransart, etc.) held that the

"elevation of regard" was the chief factor and not
the strain thrown on the centres of equilibrium by the

position at work. '

V. Accommodation Theory.
(Romiée)

” = 3 o
Eomide (10) in his Etude sur le nystagnue 0e€s l

3 g e & wetbgemus est
houill leus, page 265, says "Pour nous le nystagm .

. s Ay RS accomnod-
le résultat d'une fatigue exagerée du muscle a

u ! S e A EE mant des COn-
ateur: cette fatigue ambne insensiblement c |
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contractions clonidques des muscles des globes
oculaires". It is occasionally to a slight degree
o D but in some cases as high as 6 D.

He ascribes a vital rfle to Bad Lighting and the
ptrong accomnodation efforts which are necessitated
thereby.

This theory is scouted by OChm (8).

Nuel also has criticised it adversely. "No one
supports Romide in his view" says Butler (16, p.526),
quoting Nuel.

Llewellyn (27) supports Romide. At page 698 he
gays "This personal factor seems to have been too
much neglected in the paat.”

lle adds that 9075 of his cases suffered from
refractive error. A. C. Norman (17) finds €07 in
200 cases. Parsons (28) gives a table showing the
percentage of ametropia in the general poPuléce Lo be
70%. From Llewellyn's and Norman's statistics. it
would therefore appear that error of refraction is 20%
more frequently met with in nystagmics than in the
general population.

Butler (6, p.&82) finds 457, including many where
the error was only *1.0 D. rith him the incidence of
error among nystagmic miners 1is the same as among
normal miners. Cridland (14) in reviewing 24 of his
recent cases finds Relractive Frror present in a
small percentage, lypermetropia and lypermetroplc
Astigmatism predoninating. lle is convinced that

Refractive/
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Refractive error has no speciasl connection with the
disease.
Unfortunately, I have had no opportunities for

carrying out Refraction Tests. The three cases of

Series A, in two of which Hypermetrcpia  and in the
other liyopia is noted, K were examined for me by an -
ophthalmic surgeon.

There can be no doubt that the presence of error !
of refraction in a bad lipght will exert an influence iﬁ
increasing the eye strain. It has to be remembered,
however, that in near work such as the coal getter is |
employed at, no great accommodation effort would be

expected to be called for.

VI. Labyrinthine Theory.

Trombetta (39), who published his work in 1€00,
was the first to connect Nystagmus of lilners with the
ear apparatus. He holds that the condition is caused
by impulses from the semicircular canals whose
functions have been modified by the positions assumed
by the miner at his work.

His experiments upon doge as to the effect of
alcoholic, Faradic and Thermic etimulil applied to the
ampulle. led him to form the opinion that the
oscillation of the eyeballs is not a question of
paralysis, but an irritation phenomenomn. .

He thus ascribes to the noises of blasting, picking
and the general noises of the mine inducing changes in

the/
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the presgsure of the air currents, a causal relation to
the onset of the condition. i

Peters (40), from a study of the Literature |
chiefly of Nieden and of the diseases of the Labyrinth,
hag answered the question "Ist der Nystagmus der
berglemte labyrintharén Ursprungs" in the positive.
He points out that the semlcircular canals exert an |
important influence in the maintaining of statical
balance.

With reference to the phenomenon of backward tilt
of the head, frequently met with in nystagmic subjects

he is of opinion that thies is a primary and not a

secondary matter. .

|
explains that there is a displacement of the endolymph.

Through a change of the position of the head he
and when the backward movement of the head lasts for
many hours per diem during months and years there

comes into play a new cendition of bhalance. He adds
.play

position approximates more tc that when in the upright

|
|
|
that when the miner ceases work and the head and eye !
\
position, then there arises an irritation which
reflexly influences the nuclei of the eye muscles.

The muscle tone is in this way altered through
the increased innervation of the elevator and external
muscles of the eyeball.

The work of Buys and Coppez (7) discusses the
otogenous theory of nystagmus.

The art of nystagmography, as practised by Coppez,! 7

.admita/



admits of the making of graphic records, a few of
which he submits in his paper to the International
Medical Congrese at Budapest, August 1909. From a
careful analyesis of these, it is maintained that the
"7estibular" and”NonAUestibular"Imodalities of
Nystagmus can be differentiated and a precise class-
ification of the affection established. keference
in this work is made to the views of Barany and of
Bartels, who hold that the tonus of the eye muscles 1
reflexly affected through the ear.

The general finding is that liners' Nystagmus 1s

fundamentally of a different type from the true

Otogenous.

VII. Toxlec Theory.

The inhalation of pit gases has been held

responsible for the condition. Among the earlier

writers, the association of general anaemia consequent |

upon the bad air of the mine probably gave rise to the

view of a causal relationship between nystagmus and a

texaemia,. In the Literature this view has been

summarily dismissed, but Butler (& p.88%) holds that
t Hydrocarbons in

it is by no means inconceivable tha

small doses long continued may exercise a harmiul

influence upon the co-ordinating centres of the brain.

He points out that we have mercurial and arsenical

tremors, and draws attention to the fact that candle

Dt/
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1it mines are free from gas and from Nystagmus.

Ohm (8 pyp.63-64) gives interesting statistics of
temperatures and percentages of gases in mines, and
holds that though workmen are exposed to unwholesome |
gases, all proof is wanting that nystagmus could be
caused thereby. On the contrary, he notes, it would
be worthy of notice that nystagmus should be the sole
symptom of bad air, while the other systems, in spite
of long sojourns in the pit, remain sound.

I have gone over the files of cases of men who

have alleged incapacity as resulting from gas poisoning

o o]
|
during the years 1910 - 1912. There were Z5H such ]

-

cases and in no single cdse is reference made in the |
notes to the patient suffering from nystagmus.

I have personally examined nine of those cases
and found no trace.

Of two more cases, recently examined in Fife, I |

have noted rapid, jerky, intermittent movements of the
eyeballs in one. |
J«b.; a brusher, aged 48.

He was overcome by bad air but wae able, after

resting, to walk home. His complaint was giddiness, |
disinclination for food, and frontal headache.

His pulse was rapid and a slight pallor of the
mucous membranes wss noticeable.

The eyeball movements were such as are erQuently!
to0 be met with in nervous persons when asked to look
to the extreme luterally. They were by no means '

equal/ P
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equal in the two phases, and induced no symptoms.

They resembled the 'nystagmoid' jerky eye movements

noted by Snell in some of his "neurotic and asthenopic|
|

compositors".
It is interesting to note, in connection with '

this the.ory, that one of IH.lM.'s assistant Mine |
Inspectors for Scotland, with whom I have been frequen:-
ly in communication regarding mining matters, holds i
very firmly to the belief that nystagmus is very '

frequent in Gassy or Fiery mines. Of course the i

reduction of general health from working for prolongedi
periods among pit gases is possible, and, so far as !
debilitated health influences the nystagmic state, piti
gas 18 a factor to be kxept in mind. The fact hoveve?
that Ventilation has been so much improved would
‘remove that as a direct causal factor had it ever had
any welght.
Reference will be made later to a relationship

between 'bpad air' and illumination as influencing the

':
|
|
onset of Nystagmus. ‘
|
|

e
i 5 AR |
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‘0f the many factors suggested as being at the

of the mischief, it ie to be noted from a survey

Pogition: B. IlluminatiQn,

aits ia;further'noteworthy that under those Ewo
1Fﬁﬁﬁﬁﬁﬁgs it is possible to classify all seven theories.
Under A. falls:-

Theory 1.  Disturbance of Cerebral Circulation.
Thecry 11. The liyopathic.

Theory IV. (in part) Reid's Fquilibration
4 disturbance.

Theory VI. Labyrinthine.
.'°3?ﬁ??"53 fﬁllﬂ’"
{?hgﬁra 1. (in part).Eeid’s.

Theory V. FKomide's Accommodation:

and I hope to show that the alleged cause of the
i

'ﬁh&a .t the "relative position of head to trunk" which

' .'dﬁ%@yﬁmade 80 much of is common to many classes of
N « I "-I

n not employed in mining, in whom no trace of the
. has ever been noted, is,; I think sufficient to

loreover, ihe
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Pathology ie left in what one wmight term a realm of

gpeculation.

Butler (16 p.527) remarks "Neither ischaemia nor
Hyperaemia of the brain has ever been shown to produce
any form of nystagmus.

The Otogenous factor closely associated with
"Positlion" has been pgone into, the finding belng that
it does not constitute the cause of nystapmus as found

in minegs.

POSITION. _

The question of Position really rescolves itselfl '

o

into a consideration of the Occupation of the workman. |

In the sets of statistics available there is one point

s upon which all are in agreement - that. men who work at

the 'coal face', the hewers or nminers proper, are more |

g |
liable to nystagmus than any of the other classes of |

|
underground workmen,

gnell (4) finds that of 127 cases, 119 were

A

‘coal getters' = 93.77.

IO

Dransart (12) gives 977. Court (19,».838) quotes
L ! Ao

2670 . Jeaffreson (28) says:- "the condition is confined
to Coal Hewers practicslly without exception.
Of the 186 cases already referred to among my
material. 146 were Hewers = 78.57,
12 were Brushers = 10.805.
7 were Repsirers = 3.77.
and the following table represents the several classes

e
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of workmen aflfected, and the numbers.

| liinerg 146 [Drivers & |Roadsmen £ | Machinemen 1 188 |
Brushers 19 [Drawers 2 Bottomers 1| Funners 1 29
Repalrers 7 |[Firemen 2 [Wheelers 1 | Braemen 1 11
178 74 4 ] 188

An alaysis of Series A and B of reported cases shows

the following:-

Series A. Series B.
Hewers e liewers 857
Brushers 157 Strippers & Brushers 157
Repairers 57 Drivers 107
Firemen 5% Bottomers 5%
Wheelers _ 57 Loadsmen _57

100 100

By way of explanation, it might be well to state that
the "Brusher" levels down the roofs and walls in the
roadways, and builds into the spaces Trom which the

coal has been taken the stones and cther debris, to

clear and make the roads. His 'shift! follows that

of the miner so that 'coal getiing' may be proceeded |
with next shift. Different sections are brushed in
routine so that there is no loss of time for either
class of workmen. The duty is arduous and skilled.
No 'ﬁoling' is done and there is no cal} fer prolenged
Upward or oblicue gaze. Careful and exacting eye wor@_
however ‘is demanded.

The/

ﬂﬁﬁﬁﬁ%ﬁﬁ;



PRy -

depending on the gradient but is not skilled and calls

48.

The "Repalrer" is really in the main a "Timberman"|

He attends to the propping of the roofs and sides of

o

the roadways and repairs any holes resulting from "fall
of material. He works often in conjunction with the
Brusher, the two types of work being classed as

Yoncost work’. The work is heavy, of a skilled

nature andi often hazardous. No 'Noling is done.

An illustration of this class of work is given show-
ing that an upward glance is often necessitated, and
yet relatively Tew suffer from Nystagmus. (See page
of illustrations) |
1

The "Drawer and Wheeler" are engaged in 'pushin

fr
w

and turning the full and empty hutches which are filleﬁ
by the "Fillers" at the face and taken tc and from

the main haulage road. The work 1s at times arduocus, i

|

|

|

for no special effort of the eyes. |

The "Bottomer" works in open high spaces at the

foot of the up-let shaft and attends to the transference

Of the full hutches to the cage which conveys the coal

to the surface. . He also marshals the empty hutches which

are taken partly by mechanical haulage and partly by

drawers to the 'face ' for refilling. The work requires
. - |
care but no special ekill. There is no cramped positipn

|
called for.
The "Roadsman's" duty is to lay rails and haulage

apparatus and tec attend to repairs in the same.

The/ |
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The "Driver's" time is spent mostly in the main
and side roads, his work being to direct thie ponies.
This he does usually walking behind the "race of
hutches" or sitting in or on a hutch when the height
of the roadway admits.

The "Fireman's" work/?gljg examine the roofs, etec

of working places, and to test for the presence of

"gas" by means ol his lamp, requires very coften an |

upward glance and calls for special effort of the eyes%
It was the preponderance of case incidence among ‘
hewers which first led Snell (¢) to postulate his
Positicn Theory. He says at p.33:=-
"Nystagmus is associated with a particular class
of collier performing a particular kind of work'.

The liyopathists ascribe to the coperation of

'Holing' a very important r®le in the production of

the disease, since,they maintain it necessitates a |
prolonged upward and oblique direction of gaze, thus

gtraining the elevator group of muscles.

Holing. |
|

This is the technical mining term for undercutiing
I
the lower portion of the coal or the underlying 'clod',

The position assumed in so doing naturally varies with|

¢ o : st ol
the exact level in the seam at which the operaticn is

carried out, and depende also on the distance to which|
it is necessary to carry the process inwards under the
coal.

‘Bottom/
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.¢coal and he is then in a full reclining position, on

Bottom Holing.

In moderately thin seams of 2' - 3', the workman
kneels, keeping his body in a somewhat oblique_positio%
with his head against the roof and his angle of gaze |
directed downwards. .

In thinner seams, which are tc be met with in all
districts, and specially so in South Yorkshire and
South Wales, and the Rast Coast of Fife, a semi or
complete reclining lateral position is called for.
This 1s the "Mining Poerition" which Snell (4) made so

much of.

When the miner starts the proevess,he msy either

|

kneel or adopt a position similar to that of the riflej
man who is hLarget shooting at intermediate distances- |
gitting on the one heel or foot, the other being
partially extended in front.

As his pick works further in, he gradually adopts
a semi-recumbent attitude with one leg flexed and
drawn up under him, the other extended behind him, the
under elbow or arm resting on the under knee and the
under shoulder just clear of the ground or ‘pgvement'l
80 that he may have as much freedom as possible for
the swinging of his pick. Then the process is carried

cn for a distance of 5' - &' under the coal, his body

is dragged more or less completely under the ledge of

hig gide, the under shoulder at times resting on the
floor or pavement.

The/
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ol.

The vertical amount of coal removed varies from
18" - 2%' outside, and tapers back to about 4™ - 6",

Roof

Fleoor

The clear space indicates

it times the process is carried inwards for only
L8t =20, ihen the coal has been undercut to the

extent crdered by the under manager, a length o¢f coal

face is freed by cutting at right angles to the surface

inwards for a dislance ecual to the holing distance, ang

- got by wedging the masses down.

o

e

"Boring, and blasting" is often resorted to, dependr-
ing on the nature of the roof etc.
middle Holing.

Thig i1s sometimes carried out when, as it may

&

happen, there is a layer of 'clod' between two thin

5

geams, or the cosl may be much softer in mice seam.

rock' again may be scfter than the
bdttom, in which case Top lioling is preferred. The
oling, is really done in that place which offers the
least resistance to the pick, consistent with safety
in working.

a1

In Bottom Holing, the relative position of the



head to the trunk is nec index of the direétion of gaze
or rather of the relative position of the eyes to the
head. The workman must strike the coal at or below
the level of his eyes if he wishes to take full advant+
age of the swing of his pick.

A skilled miner delivers his blows very rapidly
and with a ceftain amount of regularity. No doubt
from time to time he has to glance up to see that he is
in no immediate danger from a "fall" of material, but
when actually at work he looks at the pecint he is about
to strike, and gradually alters the position of his
head so that his eyes may look straight forward or
slightly downwards.

In thie way he accommodates himself so that all
the advantage possible may be with him in placing his
blowe accurately and thereby he unconsciously avoids
the alleged straining of his ocular muscles.

Workmen make no complaint of feeling the eyes
strained upwards. When they are asked to put them-
selves in the "Holing Attitude" in the consulting room

and to demonstrate.with a piece of wood for a pick, the

upwards, nor is it "prolonged" in an oblique direction

The gradual tilting of the head backwards and

Holing process, Lhe direction of gaze 1is not "constant%
°
|
I |

(4] |

gidewards and the elevating of the face brings the
eyes to the level of the object looked at andabout to |
be struck.

From/
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From watching miners so employed on my many visitis

to the underground workings I have heen led to conclude

that an upward and oblique gaze is not called for nér
practiced by men engaged in Bottom Holing, and the min
| managers I have met corroborate this view. The men
strike the coal with great accuracy with a full swing
of the pick, at a point at or below the level cf their
eyes.

In the class of work done in "liiddle Holing" the

gaze 1is certainly not upwards.

S NI S W< [ > L N

When "Top Holing" is necessary the work at times
ig done above the level of the eyes.
In neither of these two types of work is a crnmpej

position of Trunk and Head assumed and, in the latter

in spite of frequent raised angle of regard, I do not

find that the proportional incidence is great.
Moreover, there are many occupations in which the

11 . a . 3 =
L- worker adopts a cramped position, (mineral miners,

boiler makers and menders, and many classes of work
| done in shipyards ) and there are many other occupations
in which a prolonged upward gaze is required - ceiling
decorators, painters, riveters (the class called
"holders"), and even sculptors, yet those workers do
not develop nystagmus. Snell, I think, has over-
stated considerably the discomfort of gaze In the Holiqg
attitude. !
Reid (86) and Butler (16) in criticising the

fatigue/
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Tatigue of the Elevator group of eye muscles as already
referred to, have pointed out the absence of Hyper-
phoria.

An analysis of my cases has shown a preponderance
of the rotatory type of oscillation, and a relatively
small frequency of vertical swing of the eyeballs.

We have to add to this now the fact that brushers and
Repairers are subject to the disease, and that many
classes of workmen whose working hours are spent in
the main roade, and who are not called upon to depart
much from the erect position for any length of time,
alsec suffer from the condition.

I have analyéed Series A as to Height of workmen

and find the following¥-

Height. No. of men. Percentage.
LR S N 10 50
Si7" - B'.g" i - 20
e R SRS o 3 15
BRI gt e 15
5t .é/5 " Lverage height. 20 100
The number of cases is too smalll from which to

draw any conclusion, but so far as it goes there would
appear to be a relationship between incidence and men
of small stature. Of course one must not Torget that
the number of miners over §'.10" employed is small.
Wihen one looks into the figures regarding Height
or Thickness of seams, it is difficult to get definite

| results/

4
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results. Ylen go from one seam to ancther and in ‘
Lanarkshire especially it is no uncommon thing for
several seams of varying thickness to be open in one
and the same pit. -

In Series A I find that five Hewers state that
thelr head room was over 8' - 8': other four Hewers
admit 1o working in seams averaging 4i' - g'. In
Series B 0% of the Hewers did mo Holing, 157 & 1ibtle
Holing, and 207 a good deal of Holing.

The use of the Coal Cutting lachine is gradually
substituting liechanical for lanual Holing in the
thinnest seams.

For mining report purposes Scotland is divided
into two distriets - East and Vest.

I have noted the numbers of certified cases occur-
ring in each of those districts from July 1907 - December

1912, the following is a tabulated result:-

East of Scotland. Yest of Scotland.
Counties. Cases. Counties. Casest‘
Fife 10 Dumbarton g
Lanark I. 7 Lanark W. 161
Lothians 2 Renfrew 1
Stirling B. | 0 stirling 1. 3

Total 19 Total 161

It is quite impossible to get at the exact height of
seam in each district, but I am informed by ilessrs
Kerr, Smith & Colvin, Mining Engineers of the line

Owners'/
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Owners' Association, that the average seam in the East
is lower than that in the West.

This much, however, can be added, that along the
bast Coast of Fife, including Dysart, Wemyss, etc.,
where the average seam is thin, I have not met with a
aingle case of Nystagmus.

Further, the statistics of Tatham Thompson (%3). ii
his comparison hetween the llouse Coal Pits and Steam
Coal Pite in South Wales, bring out the fact that in
the former, where the seams are low, the incidence is
low, and in the latter, where there is good "head room'

the case incidence is high. i

All this points to the conclusion that the in-
fluence of unnatural position has been made too much of
by kyopathists.

There is one sense in which Holing is of importance
and in which the type of COccupation bears a relationship
to causation of Rystagmus and that is in the general
bodily fatigue induced, the greater liability to
accident, and the greater demand for accurate vision
in varying degree among the different classes of
Wworkmen., In order, however, to bring all the facts
of the case to a .closer bearing upon causation, I think
it ie necessary to lock to some other condition
maintaining in the underground workings and one likely

to be more potent.
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ILLUMINATION.

e come now to consider the different methods of
lighting in the mines and the rdle played by defective
illumination in the causation of nystagmus. From the

subterranean nature of the work, artificial light only

ig available and here we are dealing with a factor which

I would suggest is more widely operative amcng all clas
es of underground workers than is any particulsar
"occupational position". One of the first impressions
got from a visit to a mine is the general gloom in
which the work is carried on and the blackness which
surrounds more especially the isolated miner.

In a very few of the more modern nmines, the main
road, for a distance; is lighted by electricity but in
the great majority the light available in main and
side roads and at the coal face is from lamps carried
by the individual workmen. Prom the Tllumination
standpoint there are two classes of coal mines.

I. Those in which "open or naked lights" are used.

II. Those which reguire the use of "closed or safely
lamps”.

It has to be noted however that in some mines a "mixed
light" system maintains, the naked light being found
suitable for one section and the safety lamp being
necessary in ancther section.of the same mine, dependin

on the absence or presence of inflammable pit gases.

Naked/
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Naked light mines.

In this class of mine-the source of light is Trom

candles, torches (on the continent) and small open oil

In Ecotland, the open oil lamp only is in use -
called by the miner the "wee Scot". I have figured
it in the page of lllustrations at “ /3 the mctusl |
glze.

The Scotch U1l Lamp consists of a receptacle for
the fuel and the wick and is provided with a hook or
spike for the purpose of attachment toc the cap cf the
wdrkman or to the "timbering".

Animal and mineral oils are used such as horse
tallow, bears' gresse, paraffin, paraffin wax. etc.
guch a lamp when freshly lighted and clean is capable
of giving in good air an illumination approximating .9
- 1. candle pcwer. Were it not for the presence of
"Fire damp", the lighting of the workings would present
no serious difficulty and this type of lamp would be
universal in Ecetland. fhen the danger from gas,

exists, the safety lamp must of necessity be used.

The Closed or Safety Lamp.

The first of this clase was the Davy Safety Lamp
introduced about 1850 and devised to allow of work being
proceeded with in the presence of mine gases. The
principle depends on the fact that "flame" when brought
into contact with fine wire jauze will not pase through

owing/




owing to the rapidity with which the gases are cooled.

The "Davy" consists of a cylindricsl vessel for
the oil and wick. f

Upon this and surrounding it is a cylinder of fine
wire geuze made double at the top the whole being support-
- ed by four small iron rods which carry a cover or bonnet
to which ig attached a handle for convenience in carry-
ing. This lamp gives .28 of a candle power when
freshly lighted but this may fall as low as .12 of a

candle power. I have given a sketch of a "Tin-Can

Davy Lamp" buill on the same priﬁciple but cevered in |
tc a considerable extent with a view to its use 1in airI
currents of a velocity higher than usual.

Of the Non-Bhielded Davy 549 were in use In
Scotland in 1910 and of the Shielded variety 2I2: -
Mines Report (6Z).

Modifications of the Davy have appeared from time
to time. I will give some idea of four of the main
types in use in Scotland.

The Clanny - (called by miners - the "Glenny").
llere the modification consists in the substitution of
é glass cylinder for the lower portion of the wire
gauze of the Davy. The upper gauze portion, is exposed
as 1p the whole gauze of the Davy. Through this
gauze the lamp gets its air supply, the bye products
escaping from under the bonnet through an aperture

protected by gauze. then fresh and clean, the clanny

gives/
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gilves an illumination of .2 candle power.

221 of this clasg were in use in Scotland in '

The lueseleur. In this type a single exposed r

gauze is also used. The chief difference between thiJ
lamp and the Clanny is the Ffitting of a conical shaped
metal chimney or funnel ineide and just abcove the glass
cylinder. This is for the purpose of assisting in ‘

carrying away the bye products.

When fresh and clean this lamp gives <48 - .6

candle power. 470 lueseleur lamps were reported in
use in Scobtland in 1¢10.

The Barsaut. This lamp closely resembles the

Clanny. It is slightly larger and heavier and instead
of a single gauze has two and usually three sets fitted
into one another for the purpose of incréasing the
safety. An iron shield completely surrounds the
gauze portion, the air supply being admitted through

small apertures in this shield. The bpye products find

their way out as in the other types through outlets,

under the cover, guarded by gauze.

The candle power cf this lamp when fresh is .87
o4, 4561 were reported in use, and of a non shielded
type of the larsaut no fewer than 11,0E8.

The Hipplewhite-Gray. .

This lamp differs somewhat from the others. The
iron supporting rods - three in number in this lamp -
are tubular and down these the alr passes to aDb &nnulaq

chamber/
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chamber over the oll vessel. This chamber is guarded|
- [ Lh L

1

by gauze. The pglass surrounding the flame is conical|

and is higher than in the other forms. Above the

plate projects over the top of the air inlet to prevent
|

glass level, the single gauze is slightly conical and

is protected all round by a metal coat. A shield

the lamp being easily extinguished. The bye proﬁuots‘
of combustion pass out through holes in the side of l

the hood. ‘

Varicus estimates of 1its candle powel' are given,

the average belng . - .7 C.D. &4 of this class were

in use in 1910. [

In the diagrame, I have indicated the direction
of air current in the lamps by means of an arrow and
have coloured the glass cylinders blue, and the rods
in section mauve. With the exception of the Scotch
0il lamp, the others are figured at 1/5 actual size

(approximately) .
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Ithe Illumination available from any source of
light in the mine depends mainly on four factors:-
1. The Candle-power of the source of light used.
2. The Distance at which this light has to be placed
from the work being done.

. The Character of the surroundings.

1.8

. The Compositicn of the air.

From what has already been said regarding lamps,
it will be seen that the change from a naked lipght

source to a safety or closed light source means a con-

|

siderable reduction in candle power. But the compari-

gon between the two sources does not end hers.

The open light pgives radiations in all directions
whereas the closed light, from the nature of its con-
gtruction, gives nc upward radiation in consequence of
the shadow cast by the bonnet. There are also
secondary shadows cast by the lron supporting rode.
The thick plass cylinder gets obscured, during the
"shift", by dust, dirt, smoke and oil, the result being
that there is a gradually diminishing field of illum-
ination. S0 it happens that towards the end of the
eight hours a safety lamp may give only one third of
the light it was capable of giving when in a freshly
lighted and clean condition. _

Llewellyn (64) has talken photometric measurements

.i’:'\'

of & large number of safety lamps at the face and has
o 4 F = . sy T1rom O S8 L0 0.1 of a
found the candle power tc vary 1rom Uec

candle/
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candle power. In only one lamp was there more than ‘

0.36 C.p. given and' the reading was taken durine a
e Y

holiday period after all dust had subsided. He mays

"the oll safety lamp rarely gives more than a third 05
a candle-power when clean and much less when dirty". |
Passing on now to a consideration of the second
factor - the Distance of the source - we have a ;
further point in the contrast of the two types of |
lamps. ;
The open light, whether it be a Scotch o0il lamp i
or an English Candle,ls small and light and easily !
moved aboul. It can be readily fixed in the cap or ‘
placed at a distance of 12 - 18 inches from the work |
without any danger. If it should be lmocked over an&
go out through falling it is easlly relighted. The
Safety Lamp is much heavier and there is a sirong |
temptation for the men to leave it fixed in one posit%
ion for long periods, so that as they move forwards
thers is a gradual diminution of availaple illuminat- |
ion from the source. By law, safety laups must be

placed beyond the reach of dgnger from the pick, Tor |

should the gauze get broken, the lamp would become:tol

all intents and purposes, an open or naked light Wlth|

all the dangers assoclated.
The regulation distance is 8% - § feet but at
e IS s
times it is no uncommon thing to see a workman O Teet

_ . " f any
from his lamp. Now the Illuminating power O aily

sourece/ .



source of light varies inversely as the square of the

distance, sc the advantage of the opernr light becomes

even more apparent.
But illumination in a mine is much more than a ,

guestion of the Source of the light and the Distance atl

which that source is placed, there is the third factor:-

The Character of the Surrcundings. i

Elworthy (24) considers this factor so important |
that he bases his observations on an examination of thé
physical conditlons of the different coal mines and ‘
finds in the differences of those physical conditions
an explanation of the varying frequency of nystagmus
in different districts.

The leading physical coﬁdition in a mine is the
black uniform surface of the walls, roofs, etoc. Colou%
is really that property which gives a distinct characteyr
to the stimulus which sets up the sensation of light in
the eye. Light in the absence of all colour and in
the absence of reflection from the surface is useless
for vision.,

On the other hand, colour without light i=s useless,

|
In the walls of the gloomiest coal mine there is at
least a trace of colour so that the condition maintain-
ing in a mine may be said to be one of light with 1ittlT

i - = [ ol ey o
or no colour and a consequent low degree of Suriace

Brightness. In different mines and in different parts |

1 =g - S |
of the same mine the quality of the Surface Brightness

varieg.

The/
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The matter of real importance is therefore the
amount of light that is reflected baclk from the |
surface into the workman's eyes rather than the
of light thrown on the surface.

The question as to whether Light or Colour is the
more powerful stimulus to vision is by no means eagy ‘
to answer, but the general opinion would seem 1o bhe
that, on the whole, there is a slight advantage with |
double the Light and half the Colour.

Nieden, Elworthy and Llewellyn have taken meaéurer
ments of the reflecting power of the walls, etc., 1in
mines. |

Llewellyn in so doing compared the readings with
those from a standard white screen placed against the
cogl face at the same distance from an equai scurce
of light. |

‘I will quote here one such comparative reading l

|

given by him (64 p.276).

& . H
Reading of light reflected from screen 0.070

" L] " " " coal .Q__-‘_OOE‘ |
Absorption = 0.08C

This is equivalent to an absorption of over 90 per
cent.n The coal absorbs almost all the light which
falls upon its surface and further sets of readings
g0 to show that anything up to 97 per cent of the
incident light may be absorbed.

Al ; 3 e F 3 » absorbs
Similar experiments show that tin ore abs

80/
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80 per cent and gold quartz 77 per cent. In view of

those facts it is of some interest to note that

Hystagmus 1s unknown among the Tin miners of Cornwall.

I hove not met with a single case among the Shale
miners in the Broxburn district; the lights used are
"naked" but I have never come across any estimate of
the absorptive power for lipht of the walls. The
gloom is certainly far less than that in an ordinary
coal mine.

There iz one more factor to consider age inf

=
c

L]

@®
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ing any source of illumination underground and that 1is

A very valuaile contribution to this aspect of

The Composlition of the Air.

the suﬁject of illumination has been made by Dr. Haldane
|

and Dr. Llewellyn (684)unier the title "Oxygen and the
light of a safety lamp”. They prove by a series of
experiments that the light of a safety lamp falls off
as the oxygen percentagé of the air in the mine is
diminished,f and point out that considerable confusion
has arisen through attributing the effects of vitiated
air on a flame to the increase of percentage of Carbon
Dioxide instead of to the diminution in the oxygen
percentage. 4ir in a mine is however hardly ever
vitiated by simple additlion of CO2.

They estiﬁate that  roughly speaking every
diminution of 0.1 per cent of UXygen causes & diminuti

2 ' ) T s 3 ajr,
ion of Z.5 per cent of the value of light in pure all.

Further/
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of

Further, the light emitted and the point of extinction‘
the flame are considerably affected by the percentaée

of Moisture present. An addition of 1.0 per cent of |
I :
molsture diminishes the true oxygen percentage in pure
alr by 0.21. But we know that the amount of agueous
|
vapour varies in s direct ratio to the Temperature. |
I

Iiery mines, in which safety lamps must of

necessity be used, have a higher temperature than gas-
free mines and in consequence the aqueous vapour per-
centage is higher and in proportion the true oxygen
percentage will be reduced and the illumination be
decreased. This, I consider, is the link bhetween
Fiery mines and the incidence of nystagmus already ‘
referred to.

It is not a question of the toxic effect of the ‘

£ . ! : . s

pit gases on the miner, bug/the impaired illumination,

resulting from the unsatisfactory atmespheric conditlons

which increase the nystagmus in Flery mines. |

|
To sum up, the factors in the atmospheric condit- |
ion influencing the lighting in a mine are:-
l. Oxygen percentage.
2. Amount of lioisture present. !
Z. Presence of pit gases.
As the result of the combined action of the four main
factors considered, the cnndle power of any source of :
illumination in a mine falls far short of the standards
5 |
quoted in the report of the lines Commission, the

fijgures of which were taken when giving the candle |

power/
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power of the various lamps. The President of the

ining Inetitute of Great Britain in 1912 in his cles-

- 4 . ;
ing remarks noted that it was deplorable to have to

admit that the average light given to-coal miners usin$
safety lamps was less that .& of a candle power at best
and in response to this, much is being done in the way|

. of perfecting types of Electric lamps and introducing
them into the various safety lamp districts.

|
Let us now consider a few of the statistics avalils
|

able as to the frequency of nystagmus relative to the

two types of mines. I would again refer to 00urt‘s(ﬁ$)

figures given at p.&8 of the thesis where he finds &1
per cent of nystagmus among 504 men who had worked with

|
safety lamps: and 5.6 per cent among 573 wen who :
worked with naked lights.

Tatham Thompson (%) who has already been referred
to as finding the condition more prevalent in the highl
seamed Steam Coal pits of £. Wales as compared with th%
low seamed House Coal pits in the same district, notes
that in the former, safety lamps are used as against
the naked light system maintaining in the latter. ‘

Llewellyn (18 p.252) tells ua that nystagmus is
practically unknown in the purely naled light districtpe
of the Black Country, tlie Forest of Dean?'Somerset and
rare in the nalked light pits of £. Walesa.

In the two districts where my observations have

been made an analysis of the 188 certified cases will

show/
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ghow the relationship which I have found existing

between the frequency and the two lighting systems.

East of Scotland.

Safety | Naked| lixed
Counties. [Cases. | Lamp | light| light Men
Pits. | Pits.| Pits. uderground.
Fife 10 2 62 2 20,000
Lanark BE. i 0 100 2 3,000
Lothians 2 a 54 0 11,000
Stirling E. 0 0 20 0 2,000
19 3 206 | .4 46,000
e —
= Wegt of Scotland.
Safety | Naked | Mixed
:Counties. |Cases.| Lamp light§ 1ight llen
Pite. Pits.] Pits. junderground.
Lanark W. 181 oh 69 16 0,000
Stirling W. 3 8 8 4 4,600
‘Dumbarton 2 2 5 < 2,000
henfrew il 0 ] - 7,500
167 ole] 82 24 44JOOO
——— — ="

The number of pits, the lighting and the under-

ground men employed was

calculated from figures given

in the Royal Commission on Mines (85).

The East of Scotland is practically an "open

pared with 82 in the West division.

light" district with its 226 naked light pits as com-

More noteworthy

is the relative number of Safety Lamp pits in the two

districts:

the Bast with three and four mixed systems,

the West with 33 and 24 mixed systems.

The/
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The relative frequency of nystagmus is very
striking (19 in the EFast as compared with 187 in the
|
West) the numbers of underground men employed, as i
insured with the Association, being very similar. To j
state the matter in terms of safety lamps, |
E. of Scotland 46,000 men underground 4,042 gsafety lamps.
We of Scotland 44,000 men underground 22,800 safety lalps.
An analysis of Series A and B of recorded cases

shows the following results:-

Series A« _ Series b.
Lampsg used Cases. Percentare. Cages. | Percentage.
1. Safety 13 65 | 12 60 ,
2. Mixed O 26 i) 20 E
|=
5. Open | 2 10 & 15 :

I have already noted that no case of nystagmus has
been certified along that strip of the East coast of

Fife where the seams are low and some of the workings

are under the Firth. I have now to add that this is

|
a purely open light area. Again, of the ten cases !

occurring in Fife six came from the Glencraig and

Cowdenbeath area where most of the safety lampe in Fife

lights are used and two had never used closed lights.
naked light ! :
These two fcas€s were from the same pit where th

|

|

|

. |

are to be met with: two were from pitswhere mixed

ventilation is not very efficient and where considerable
expense has been recently incurred in an effort to
comply with the Goverrment demands.

3 . - e e W oh 'C‘, T i" 3
It will be seen that nystapgmus 1f not entirely

unknown,/



uninewn in uines where naked lights only are used. The

two cases noted is proof of this; but when we find thalt

Beven Casee were ceriified in Lanark E. where no salety
lampe were used an explanatory note is necessary. Iﬁ
districts where safety lamp pits and naked lamp pits
#re close together, cases of nystagmus are commonly
found in both classes of pit, chiefly I think for the
reason that men migrate from the one class to the other
and often deliberately?because they are unable to work
any longer with the safety lamps on account of trouble
with their éyes.
4

Of the seven cases in Lanark B. four of the number
worked in Lanark W. - a safety lamp district - up to
within one year of making a claim for compensation in
lieu of incapacity resulting from nystapmus.

I will close this somewhat wéipghty evidence in
favour of the illumination factor with the wider com-
pafison of that between Scotland and the rest of the

United Xingdom, as given by Llewellyn (18 p.67). The

year is not =stated, but from the fipures I conclude

that it is for 19010, .
Lest of
Scotland |Kingdom. |
|
Number of cases of Nystagmus « « « »| OB 1,563
Percentage of cases to men
wdergrommd o ¢ s § s & s 0.00 0.21
Percentage of safety lamps used . . | 28.2 ©1.6

e adds "Nystagmus is four times more common in England
and Wales, and closed lamps are used three times more
frequently, than in gScotland".

all/




All this goes te prove that nystagmus is frequent in
districts where safety lamps are used and is rare in
open lipht areas: and when we call to mind the great
advantage in candle power of the open lamp over the
closed I do nol think it can be doubted that the dark-
ness of the mine is a powerful adjunet in the product-
ion of nystagnus.

If this be so, it might be asked, are there any
Figures bearing out that a reduction of the incidence
of the disease has been consequent upon an improved
lighting scheme?

Nieden (9) was in a position to contrast the
results of a changed lightfhg system in a district.

In 1877 open lights were used in the Eheinelb pits and
at that time 7 per cent was estimated as the frequency
of nystagmus. In 18900, after safety lamps had been 1
use for some years, the frequency was placed at T.0D
per cent.

Romibe (21 p.46) states that the frequency of

=
ok
8]

nystagmus in Belgium,where the Jueseleur lamp with

+4 Candle power is used,is much greater than in

: Tew 1 - v - -
Germany where the -.69 c.p. Westphalian lamp 1s 1n

use: and again in the same article at page 80 he
adds that where the powerful Wolf Lbenzine lamp has
been introduced the case incidence of the disease has
fallen by 50 per cent. Tt moy be explained that the
Wolf Benzine is being sradually introduced into this

country/
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country. It has a candle power of .89 and oil of a [
high flash point is used under pressure.

The cuestion now arises can we, on the basis of
defective illumination ae chief causal Ffactor, explain
the preponderance of case incidence among hewers? |

The hard and skilled work which this class of
collier is called upon te perform is rendered ever so
much more difficult in an insufficient light. As
already stated, he has tec place his blowe accurately
and when he lies in a cleft iﬁ which the only three
sides he can see are composed cf the highly light-
absorptive coal surface, he strains his vision and
makes a coneiderable calllon his accommodation.

Ags a rule the efficiency of ventilation in the

working places at the coal face does nolt average that

- at thé parts nearer the main gir course, and so the
best conditions for the lamp do not exist at the ﬁFaoe"%
Again, accidents are more common among men at the face:
and they are more numerous in safety lamp mines than ‘
in those where the open light is used.

The question of the relatiocnship between Nystagmus

and accident will be noted later as will also the effecit

of alcohol upon the nystagmic subject. The "Brushers)

who figure next in frequency among my material, labour

under the same disadvantage as the coal getters, as do

all classes of underground workers who have skilled

work to do and principally work calling for accurate
vigion, e.g. Timberers, Repairers, etc.

(5]

Those/
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Those colliers whose working hours are spent in
the main roadways where the ventilation is better and
the "Surface Brightness" hisher suffer less Trequently.
Again the Heﬁer or miner proper works in an isolated
position and has to depend on the light of his own
lamp. Other c¢lasses work in groﬁés or near to each
other with the result that the source of illumination

from the combined lamps renders vision easier and work

less fatiguing.

Now with regard to correlating the clinieal '
picturel

The oscillations are usually nore marked in the
dark room and often only set in when the putient enters
it.

it might be asked, what of the test of Upward and

Obligue gaze to induce oscillations, during examination

in cases where the movements are not apparent in stralg

forward pgaze?
In answer to this it has to be remembered that the
eyes arc in a position of maximum stability when

depressed and converged and in the position of minimum

stability when elevated and diverged.

Assuming now that the centres soverning the
associated movements of the eyes are deranged it would |
Follow that the effects would be first and chiefly
noticed when the eyes are alevated.

Blephsrospasm in often induced by & change of
light.

Headabhe/




| Hondache results From visusl strain involved

1 working in feeble illumination.

Temeralopla is in keeping with working under such
ondition and the main feature, ';.'he' failure of co-
rdination, is due to imperfect fixation in the feeble
minstion leading to the tranmsmission of indefinite

mpulses to the brain thereby deranging the centres

Under Mechanism will be given a more detalled

ation of how this is probably hrought about.
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Nystammus and Accident.

Dransart (12 p.33) was among the first of the °

observers to note this relationship. He puts it thus:

"Nystagmus must be a cause and an effect of accident".

With regard to its being a cnusé of accident, what is I
gaid later on at page 94 regarding the Incapacity of |
Nystagmic Firemen may be sulficient Lo establish the '
connection: though of course it must alwaye be a

difficult matter to point the finger to any actual cas

However, one sc often meets with cases of Nystagmu

i

lwhere no complaint of the condition is made, in assoc-
iation with minor accidents, that it cammot be doubted
that the giddiness and impaired wision seems to be a

very iikely cause Tor the happening. From an analysls

of Series A of reported cases, I find the following:-

4 Head injuries = 1813
% Back & general body injuries = 1.6
2 Eye injuries = o4,
Case No. 7 is interesting. He sustained a fracture

of the occipital and the onget of nystagmus toolk place
while he was convalescent and was suiden in nature.

No. 8. The case of a lad of 21 is of some interest

in as much as a fright aggravated the nystagmic
symptoms.

Nao. 15, Susgtagined an eye injury, developed cataract |
and was found to be suffering from nystagmus.

It/




78.

It may be concluded that Trauma in general, and
especially of the Head, determines the onset of the
disease, and 1is capable of converting a latent attack
into a manifest one. |

It would appear as if the strain broke down the

co-ordination or upset the condition of equilibrium

in the centres governing the associated movements of

the eyes, this equilibrium being, as it were, already

in an unstable

injuriesg|

In my experience, the relationship of Lye

to nystagmus has not been so close as the figures

given by Dransart (12) would have led one to expect.

He includes contusions, foreign bodies, ulceration
|
|

of the cornea and lesions of the conjunctiva. The
point has frequently been raised by legal gentlemen

while I have been giving medical evidence in Court, and
some time ago I went into the figures available. 1 i
found that from lst July 1911 - 30th June 1912 450 ‘
workmen claimed compensation in respect of eye injuries;

total number of |
|

sustained. During that year the

¢laims for sll kinds of non fatal accidents was 12,195,

80 that the eye cases represented 3.89% of the total.

The following table sets out the periods of

incapacity:-

condition from the other causes suggested.

Less than | 2 weeks | 3 weeks | 4 weeks | 7 weeks | 13 weeks | 26 weeﬁs &
2 weeks, & less & less & less & less & 1essﬁ : legs than
than 2. | than 4. | than 7. | than 13.! than 26. [ 1 _year.
I~
ALl 105 82 85 40 11 5 -
& . f v oyt o oot oA ‘f 1‘11
I2.44% 23'5‘5‘;) 16 022,3 18.&9!0 [ r e 9;3 | e J‘;{— /e
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5 were redeemed by Lump sum payment and
66 were still in receipt of weekly payment
when the Table was drawn up.

If it were true that through minor eye accidents |

Latent Nystagmus was made manifest and manifest wae

aggravated so that the miner was forced to give up

work, we would expect the majority of miners who

sustained such injuries to return later complaining of
nystagmic symptous. One would further expect that the
return would be during the healing process or soon '
after resuming work.

Further, it 1s somewhat difficult to understand |
how that the small changes which are so often met with
in miners' eyes,-"the results of sparks Trom the coal
face'"-could, after months or years, induce such a
striking disease as Nystagmus.

In cases, however, where central opacities develoﬁ
a8 the result of the accident, and where the medla
have been impaired, the effect of robbing the workman |
of the available illuminstion, which we have already
noted to he insufficient gt best, can quite well be
traced to a bearing upon a probable onset or aggravat-
ion of a nystagmic condition,

From keeping a watch on the record of nystagulc
cases, I found that four of the 4060 cases have gince
their injury lodged a claim in lieu of incapacity
through nystagmus. In two of those cases cscillations

of /
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of the eyeballs had been noted the previous year

when they were examined, the one for an injury to the

left hand, the ol'her for a bruise to the right knee.
In those two cases the question of aggravation was

admitted.

Of the other two, one returned five weeks after
the eye injury with bilateral oscillations equally
marked in both eyes: the other reported himselfl at
the end cf the eleventh week with bilateral nystagmus
but more marked in the injured eye.

I have not met with a case of unilateral nystagnmus
where the oscillations cculd not be brought out in the|

|
other eye, in a dark room, after repeated examinntions+

|
Nystagmus and Alcchol. i
|
In the literature on Nystagmus very little note |
is taken of this relaticnship.
Dransart (54) says that the intensity is increase?
at the end of excess:-
s la suite des excds de boissons, le nystagmus augumente
d'intensit€.- - - - - - - - - oo |
|
C. Bell Taylor (C5) reports one of his patients asg
éﬂying that the talking of alcohol quietens both the
gpasm of the lids and the unsteadiness of the eye.
Décondé (5) sugeested that excess oF alcohol was,
in part, the cause of Nystagmus in the two cases
described by him in two miners.

I have made it a custom to question colliery
managers,/
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managers as to thelr views on the causation of
Nystagmus, and it is interesting to noie that quite a
number of them make reference to alcohol as "having
something to do with it". In series 4 of reported
cases, Tour of the 20 admitted that they took alecohol
to excess. Two others admitted that they had at one
time been rather fond of it.

The cases Oy 6, 7, 11 bear out the view expressed
by Dransart.

In Case 6, I was unable to find any trace of cculgr
egcillations while he was under the influence of alcchel.
On examination, somé days later when he was absoclutely
sober the oscillatlions were very manifest.

I am of opinion however that Alcohel per se 1is

nnot a causal factor. Its effecte are more in the
direction of aggravation. Come men take to alcohol ‘

because they are the subjects of Nystagmus, e.g. Case |
XX, Series A.
Again, if Alcchol were a direct cause Lhe conﬂiti?n

would be found pretty frequently in classes oI workmen |

|
other than coeoal miners. ‘
|

Mechanism of Nystagmus.

After what has bheen said as to the chief aetio- !
logical factors it may be of interest to note in brief |
the views of some of the leading authorities on the
question of the llechanism.

Wilbrand/
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Wilbrand (67), some thirty years ago, explained it

on the basls of a want of Harmony hbetween the volitiona

impulse and the state of the common reflex centre for
the eyeballs.

A disorder of =ither of those twe factors was
‘capable of inducing the oscillations, but the reflex
centre was the more likely to be altered owing Lo the
'great number of influences acting upon it.

An interesting communication on the subject is
that by Sir W.:R. Gowers (58). lle bases his view on
a study of Sherrington's series of researches on the
"Reciprocal Action of Antagonistic liuscles".

Sherrington found that the arrest of action in
muscles of the hind limbs of an animal, in which the
spinal cord had been divided in the cervical regilomn,
was due to the inhibition of the spinal centre of the
acting muscles, produced by a nerve impulse from the
Antagonists. The alternation is thus due to an
automatic muscle reflex process.

Gowers concludes "that near the nuclei of the

ocular muscles there must be structures which constitute

a centre analogous to the centres of the spinal cord,
and subserve binocular combination and reflex actior,

including muscle reflex action, and through this the

will must act”. T+ is therefore only when the halance

is normal that the will can secure the due synchronous
action of the opponents.

Priestly/
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Priestly Smith (60) states that Fixation is

iargely a Reflex Automatic Act.

He adds that the oscillations are the outcome of g
disordered action of the motor apparatus of the eyes,
the nature of the movements proving that the seat of

the disturbance is in the brain centres which control

the co-ordinating movements. In his oplnion, the

insufficient stimulation of the Retina disposed to the

|
. 3 =] = . - =1 2" 5 s l
Reid (36) supports this view that the illumination

onsetl of nystagmus.

of the pit makes fixation difficult, and soc tends to an

escape ¢of the movements of the eyeballs from control.
Maddox (61), in a contribution tc the Ophthalmo-

gcope, gives a detailed scheme of his fwelve binocular

Innervations, with reference to a study of "Ocular

muscle balance". For him the feeble illumination in
the mine, and the black and almost uniform surface of
the walls, etc., play an important réle. In his’&est%
and gtudies of Ucular Luscles#(aﬁ) he says "In the darﬁ
and with an absolutely homogenous field before them, |
the eyes are always moving, The difficulty of
fixation of a point on a uniform surface is such that
it cannot be accurate. As the result of working for
long periods in the comparative darkness of the ming
sufficiently strong impulses are not sent to the
retinal cells".

The weight of evidence, I think, is in support of

the/
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PART III.

S0CIO ECONOMIC.

Frequency
Age Incidence
Incapacity

Duration of Incapacity
(Prognosis)

Cost of the Disease
Malingering

Treatment

CONGLUSTONS

100

108

107




20CTIO0 ECOROMIC, ‘

Fregquency of the Disease.

In % subject so controversial, it is not to bhe |
a

wondered/that we meet with various egtimates of the
Tfrequency. It has to be remembered, of course, that
these estimastes have bheen made by observers in
districts where very different conditions of work

maintained. |

Dransart and Famechon (41) in their paper "sur
le nystagmus des nmineurs dans le bassin houlller du
Nord de la France pendant les anneds 1908 et 1209"

report having had under treatment 211 cases of

nystagmus in a population of 490,000 miners. They
estimate the proportion of severe nystagmus at & per

mille of the tctal population, and of nystagmus of all

types at 107 of all workmen employed underground.
|

Nieden (9), from an examnination of ©7,932 miners, |

came to the conclusion that the frequency was 5 of
&ll uaderground workers.
|

3 4 3 3 o - T i .I
Romide (11) and Nuel (35) estimated it at 205, dn?

Court (32, p.837) found 34.757 affected.

Snell (4) has given the figure of 47.

In a sense they are all corrset, no doubt, but to‘
come to a truer esbimate it would be better to take inT
to account only those cases that are compelled to be -
off work for some time, aﬁﬂ those who have trouble ‘

with/
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with their eyes while at work,
From what has already been sald regarding the
the
Latent and Jfianif'est type with its subdivieions, it is
practicilly impossible to get at anything like a
figure approximating accuracy.
the only method would be to have a routine exanm-

ination of all worlmen made from time to time.

I have examined the records of incapacitated work-

men from all causes in the S. M. 0. Associaticn from

July 1907 - December 1912, and have extracted the

cases certified as sulTering from lystagmus. (The
order allowing of a claim for Compensation came 1lnto
forece in July 1907.)

I find 186 such cages:-

1907 July to December X
1908 January to December 2
1909 Jamuary to December 29
1910 January to December 42
1911 January to December 45
1912 January to December 0e

Total 186,

These 186 cases in five years occurred in an average
insured list of 90,000 underground workers, giving an |
estimate of Nystagmus inducing total incapacity of
«4 per mille or .047.

In contrast to this figure, I append statistlics
Ccompiled from Blue Books on Compensation, and have to |
acknowledge the courtesy of the Home Office in giving

the/
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the references (42).

For Grealt Britain:-

Cases of

Yealr. Hystagnus. j to underground workers. |
1908 460 057

1209 1011 «123

1210 1618 -19

1911 ‘ 25619 .29

1912 3205 « 36

From these figures it will be seen that a steady in-

crease has been maintained since 1907 and, in further !

proof of this, I have permission to, quote figures
supplied to me by the General lanager of the Yorkshire
Coal Owners' Hutual Indemnity Co., Litd., for his |
district. In writing me on the subject, 1lth Decembern,
1911, he says "A claim comes on our Permanent Accident
Fund after 26 weekly payments have besn made. . . . .
The number of men on our P. A. Fund since July 1lst 1898
(for the next 13 years) was 610; and the number of

cases

Nystagnus/since lst July 1907 was 251".

1907 July to December 15 |
1908 January to 81 |
1909 " woon o o5

1910 " wo . 138 |
1911 " to October 130 (not complete) |

—e |

489 total.
In Yorkshire about 92,000 underground workmen are .
employed, so that wechave a figure working out at

1.6/
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i.6 per mille, or ,16%.

It has been suggested, and I understand that the
order is soon to be put on statute, that all cases of
men complaining of the condition he reported by liine
Managers and local Colliery Practitioners to the Home
Office. Then a more accurate estimate of all men
subject to the disease will be available.

ihatever éstimate may then be arrived at, and it
is not likely to be small, the figures quoted give
proof of the fact that the Trequency of the disease

is considerable, and varies in different districts.

Age Incidence.,

For the fixing of this we have to depend largely
on the evidence given by the patient.
When cases appear with symptomatic trouble to the

extent of producing incapacity, as a rule the patient

makes a guess as to when he had his 'first trouble with

the eyes'. Generally one finds that it dates back a

gzood time. One man told me that he had had trouble for

over ten years, another five years, and so on.

The youngest patient who has come under my notice
was 21 years of age. He was the subject of high
myopia (Series A. R.X., No.viii).

Llewellyn (18, p.37) says that 1t may be taken as
& general rule that the longer a man works in the pit
the more likely he is to get nystagmus.

He/
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He quotes Neiden's (9) Table:-

I.
Ape. Per Cent. of stﬁammus.
15 - 25 1.4 |
26 - &5 R34
36 - 45 43.2
45 - b 25.3
65 - 65 6.80
- Ohm (8, p.5) hag worlked out the following figures:-
Ll
Age Cases. Per Cent. of Nystagmus.
Under 20 10 24
N 20 ~ 24 Z0 7.2
25 - 29 Go 19.1
&0 - 34 113 27 .
36 - 39 85 20.3
40 - 44 55 3.l
45 - 49 21 7.4
50 - &4 10 2.4
65 - b9 1 0.2
60 - B4 e 0.4
65 - 70| 1 0.2

From an analysis of the 186 already noted among

my material, I have drawn up the Following table:-

LT/
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IIL.
—— [Ondex{ 20 yrs | 2567& |30 & |40 & |50 & [60 & |70 & |ages
20 & under] underi under jlunder |under junder |under | not | Total
years 28 G0 40 50 60 70 75 stated
Cages | 2 9 | 13 49 \ 58 &1 ) 1 £2 188
| %
per cent] 1.07|4.04 6.99 | 28424 |27.96 |16.67 | 3.76 | 0.54 [11.88 | 100
In the list of reported cases the following point regard-
|
ing age is to be noted.
V.
Series A. Average age at which total incapacity
induced 41.2 years.
Series B. # A " examination took |
place - 40.6 "| .

lclose approximation to the rule that the age incidence

These averages would certainly be lower were it possible
to got at the age when the first symptoms appeared.

From these sets of tables there is to be noted a l

ie very low under 20 years, considerable at Z0, rises !

cragdually till a maximum is attained somewhere bhetween
the ages of 35 and 45, after which a fall sets in more

or less abruptly, with a sharp decrease after 0O years.

Nystagmus is thus a disease affecting the minsr at
What should be the strongest and most useful perliod of

his working days.

Incapacity. |

to Mining Insurance Associations.

i ; 2 e |
Lo ledical Referees, Lhe Compensation Act of 1906 -says

that/ | |

This is a point naturally of considerable importance

In its directions to Certifying Factory Surgeons ant
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|
that both officials must be satisfied that the clﬂimani
for compensation is quite incapacitated for work at thé
time of giving up employment: otherwise the Court may‘
be asked to set aslide the certificate. This holds ‘
since July 1907 for Nystagmus, which is looked on in !
the light of an accident in the legal interpretation, !
"as arising out of and in the course of the employment*.
The dlagnosis of the conaition is a relatively :
simple matter as compared to the estimating of the ‘
incapacity induced; and the fact that there is no |
constant relationship between the severity of the

objective phenomena and the functional troubles renders

this estimation a very real difficulty.

As will be noted Trom Series B of reported cases, |
workmen appear for examination for other conditionsy
when the oscillations are markedly manifest and no
complaint is made. At times such cases admit, on |

direcl questioning, that now and again they have trouble
with the eyes; but they keep at work. diners, as a |
class, are not inclined to expcse physical defects.
They are fully aware that recent legislation has glven|
rise to more than a tendency,on the part of Employers,
to reject men who do not give promise of at least a |
normal standard of physical fitness.

In those cases where Headache, Giddiness, and
trouble in the dark are complained of, where Blephalo-|
spasm and Tremors are noted, and where there is &

superadded/ ; :
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superadded neurosis, with it may be associated mehtél i
disturbance, one has no hesitation in certifying total‘
incapacity.

On the other hand, it is not to be forgotten thatl
cases present themselves with a history of marked |
trouble and dAifficulty in carrying on their work and ‘
with very slight objective phencmena to account for it.)

.
From what was sald regarding Veekers' Adaptation test,
it would be a mistake to refuse such men a certifiCate‘
of Incapacity.

Even in such cases éne has always two points upon

which weight may be laid in the estimating:@-

1. The angle of regard at which the oscillations set
in (the lower, the more severe generally).

2. The state of the visual acully;
but, of course, as is easily to be understood, no
absolute finding can be based upon either.

Severe cases are certainly cuite unfit for any '
work of marketable value.

Llewellyn (18, p.18) holds that moderately manifest
cages can do any work "on the surface” which doeg not
involve much stooping, while latent and mild manifest
Cages can work underground.

Court §3) is of opinion that there ig an important|
question which should be brought to the notice of the
Home Secretary - "There are hundrede of men earning
full wages in the collieries who are affected with

nystagmus to a much greater degree than many of those

e
(]

men /
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men drawing compensation money who are off work ultogether
or working on the pit head and in receipt of partial
compensation.” Unly a man of very strong convictions

on the subject can make such a sweeping statement I |
think. The abllity to work on may, d4nd often does, |
depend on the personal eguation which may be in some
cases the mental attitude.

While admitting that the addition of Hystagmus to
the schedule of Industrial Diseases has had a tendency
to increase the claims, it has to be remembered that
only since that date have we had any actual Tigures to
£C uporl. It is certainly one thing to be the subject |
of nystagmus, and another to suffer from it, but in the‘
great majority of certified cases the history of the
workman is that of a struggle for months and even years
to keep at work in face of the growing incapacity.

From the fact that quite a percentage of cases '
appear in association with Trauma or are aggravated at
least by this, it is to be concluded that what-ever
work the latent and mild manifest cases are capable of,
such men are liable from injury, fatigue, fright, shoolc,I
etc., to develop a more severe type of the disease, and
though they may be working there is all the time a
reduction of their full powers.

Further, there is the liability to accident through
impaired vision, giddiness, ete., and there is the
liability of a source of danger to fellow workmen.

Specially/



5pecially go is this the case with Firemen. Their
duty is to look to the safety of working places, roofs;
walls, 8:60., and what is as important, to test for Sas.'
gnell (44) has given a record of examination of this
c¢lassg of workman and the incapacity suffered at work
from nystagmus.

G. Bs Whalley (48) gives an analysis of 41 Firemen)
at work dalily, who were examined by Dr. D. E. Dickson
of Lochgelly,, Fife.

Of the number, eleven had no nystagmus; ten were
very slightly aflTected; seven slightly affected; six
distinctly suffered and seven had the disease in a
severe form.

Llewellyn (18, p.25) szives a table comparing the
accuracy of "Cap" detection among normal and nystagmic
firemen.

The "Cap", it may be explained, is the blue colour
which appears upon top ofi the flame of the Safety lamp |
turned low, when gas is present. An estimate is made |

of the percentage of gas present from noting the height

of flame when the discolouration first appears, and thip

is compared with agraduated scale fixed inside the |

lanp. )
Table: -
Normal firemen 49, Correct estimate 28.
" 1t 4

Nystagmic firemen 41.
Here we have evidence of men the subjects of nystagmus,
making no complaint and yel incapacitated in a serious

sense/
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sense. Certainly, the professional value of the
fireman is lessened and the danger in the mine heilght -
ened thereby. |

The capacity of the skilled hewer or coal detteri
is also lessened, even in the milder forms of the |
disease, and so 1s it 10 a more or less degree with all
classes of workmen; the more skilled the work, the
sooner will the incapucity be experienced.

With regard to men who feel unfit for undergrounﬁ
work, the guestion of taking up light duties on the |
surface is a problem complicated by the policy of the
Employer and the Worlman.

The owners are unwilling to give lighter employment
to a man who is in receipt of a large weeixly wage for
underground work, since they have to make up the re-
duced wage for the changed employment by way of half
the difference between it and the past rate ol weekly

wages.

Duration of Incapacity. (Prognosis)

This varies greatly with the individual case and
depends upon various factors such as the degree of the
trouble present, the age, the treatment, the constitnt-
ion and the nature of the work the patient has been
accustomed to. A few men are able to return in a few
weeks, The minimum period I have noted is nine weeks|
in the case of a man aged &3, a coal cutting machine

man. Other examples of short periods are:- .

liner/ .



Miner aet. 27 11 weeks.

Wheeler " 20 15 1 |
liner " 34 19 "

Miner K 53 16 Kt

Brusher " 32 gtfe

From an analysis of the 186 cases already referred to,

I find 27 cases averaged 251 weeks.

8

74 i) " 5615' 1
66 " were"not closed by the end of the year.
In a few of those cases, a partial rate of compensation
was paid in lieu of some light employment which the
workman had undertaken.
In the evidece given before the Departmental
Committee in 1907, the outset limit maintained was
12 months, and many witnesses mentioned a few weeks.
From experience, I have found it quite impoa&iblel
to estimate how long an individual case will be in-
capacitated, and I have noted quite a number which [

exceeded the 12 months' limit reflferred to.

Analysis/



Analysis of Series A..

AgG. Occupation. Period of Incapacity. Claim.
47 Miner 14 months redeemed..
66 Miner 15 " it |
: 42 liiner ad P resumed worlk. |
g2 i liiner 6 " "
gl (3 months 1ight)
WG B 35 Miner 12 months redeemed.
32 Repairer < 1 resumed wori,
49 Brusher 2 i in statu cuo.
21 Bogielad “ B redeemed.
37 diner 10 weeks resumed work.
34 Jiner S resumed. " |
47 Miner 545 " redeemed. l
|
52 Brusher 11 months not closed.
29 lMiiner 8 & resumed ¥ori.
(8 1ight)
04 Niner 12 months redeemed.
65 Miner 10 ¢ not closed.
39 Brusher 3 i f #
41 Brusher 113 redeemed.
&4 Fireman 10 weeks resumed. work.
22 liner 2GR s 7
41 Miner 3 years redeemed. |

At the Ophthalmological Congress held in Oxford

@Eﬁﬁ July 1912, an interesting question wasg
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discussed: - "Should a man who has suffered from the
condition, has been incapacitated and has recovered |
return to work in the mine?" \ |
Llewellyn (37) holds that one attack of nystagmus |
ghould nol be taken as a bar to working underground.
Tomlin (23) holds that a cured case may return to
work. :
The Report of the Departmental Committee (46) brinﬁs
out the fact that the medical opinion that pit work
should be entirely relinquished was inconclusive.
Court (43) points out that this Departmental
Eeport, 1907, states at page 10:- "the patient, though
he may not at the time be actually unable to continue

his work, ought to discontinue it if he is not to get

worse" . This council of perfection, Court is not |
gquite able to.agree with. l

Butler (8) holds that even after a reasonable
period of rest, when the miner has lost all his
symptoms, return to the pit is "ocontraindicated". |

iy experience has been too limited to admit of my
offering an opinion on the quéstion. The liability
t0 recurrmnce is considerable, as will be noted Trom
record of cases given. Jlany men, after resting, start|
light surface work and in a few months report themselves
a8 severely incapacitated as ever.

The custom of Insurance Companies tc redeem Clalm%

which show a tendency to being protracted does not end

the/
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the matter. The men remove to another district and
begin underground work again, sometimes under a new

.
name . Should a recurrence overtake them, we have a
tiresome form of Litigation, where the employer is
entitled, as a defence, to prove that the disease wag
not contracted in his employment. I have taken part
in four such "reviews'",

Douglas Knocker (47) reports many such cases, and

in a recent work by W. C. Craig (48) the legal aspect

of such cases is fully dealt with.

lLlewellyn (17, p.19) puts it that exceptional
cases should not return to underground work. "llen who |
have failed several times hefore; very young lads; ol&

men with commencing cataract; men with high degrees

of refractive error; and cases where the attack has

been marked with exceptional geverity with movement
persisting below the horizontal."

To sum up:- Mild or slight cases do often
recover quickly and completely, at least one does not
hear of them again as clalming compensation. Severe

cases may be incapacitated for years. A personal

equation 1s naturally at work, in asscociation with
factors already noted. 5
Age: @enerally speaking, the younger the patient, the |
better the prognosis.

Pohl (50), however, has found that "precoclous
cases" tend to be protracted; Butler (16) has quoted |
cases of youns men whose incapacity was long, and I ‘

have/ ‘
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have noted two such cases in my records.
The men who remain at work, struggling against the

disease, take the longest time to recover and speciall

et

g0 1F lolid.

General condition. ilen who are debhilitated and have

any constitutional weakness recover slowly.

Visual Acuity. The better the vision the bhetter the

prognosis.

Error of Refraction. If this be great, the prognosis
is bad. g
Alcohol. There can be no doubt that men suffering

from Nystagmus aggravate the condition and prolong the|

= L |

incapacity by taking alcohol.
Neurosis. In cases where this is superadded, the

prognosis is bad.

Cost of the Disease.

This naturally bears a direct ratio to the number
1

of men certified as incapacitated totally and partially,
|

Referring again to the 186 cases, the following ‘

and to the period of incapacity of these cases.

estimate/
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estimate is made:-~

No. of |Average period |Average cost
case. |of'f work. DET CABE.

Cettled by Veekly |
Payments., ]

4 £1,78R¢ 43 2

o

3
-n

weeks £48

R
n
Sl

&7

Cettled by Lump Sums
after weekly payments

74

o
{43]
Lj

£134:8: 3 £9,946: 8: 3

Lump Sums
No weekly payments. |

il - [ - e T B T e

£11842: 5: 5 Totall

| J

66 Cases not cloesed.
8 cloged without receiving payment.

Quoting again from the letter of the Manager of the ;
i
Yorkshire Company, the following has a bearing on the |
question of Cost:-

"Supposing the Act had come into force on lst

January 1911, leaving out of account all the claims
where the date of the accident (or the date of syspens{
ion) was prior to the lst Jnnuary 1911, 39% of the ‘
compensation paid out of the Permanent Accident Fund up
' to 30th November 19011 is in respect of Nystagmus. !
|
Therefore the disease cosbts already nearly hall as
much as the whole of the serious accidents put together."
He adds that the compensation paid per Homeé office
2 return, by his Assoclation, wus as followsi-

i 2

1908 £1,576 !
1909 £3,408 '
1910 £6,380 l
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As will easily be understood, those figures do not

indicate the whole charge of the Disease, since the

real cost is not the payments made in a year, bult thesé

payments plus‘the future payments until the claims are
ended.

Llewellyn (49) has éstimated the cost 1o the
country at £100,000 per anmun.

He explains (18,p.16) how he arrives at this
figure by taking the year 1910 as a basis for his
calculation. He found that the cost of the 1618
cases certified in 1910 was #£31,8b63, and adds:-

"In addition to the compensation charges, there is
the loss to the Imployers of the profit on the work
which would have been done by these men,and further,
the workmen lose a sum in wages which may well be
double the sum quoted”.

Purther, in many cases the men naturally are not
fit to earn as much during say twelve months or so
preceding their failure .o work.

The cost is going up anually and in view of this
I understand that representation is about to be made
by the Coal Trade to secure from the Lome Secretary
s modification in the order of 1£07; the ides

being that something in the nature of a time limit to

liability is called for as hag been obtained in Bottler

makers' Cataract where, bythe order of 2nd December,

1908, when this was added to the Schedule, a limit of

- 8ix months was placed to a claim for compensation.
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Malingering.

I have touched on this subject in a general way
when dealing with the Incapacity of the nystagmie and
its Duration. The problem in its wider sense is a
very real one. It began to attract attention soon
after the passing of the Employers' Liability Act of
1880, and since the Workmen's Compeneétiom Act came
intoe forece in 1906, a considerable literature has
gprung up. Recently Sir John Collie (51) has dealt
with the matter, and Dr. A. McKendrick (52) has
written a short treatise on its detection.

In Germany a name has been coined "Rentenhysterie]
- Income Eeurosis.— and at present a Departmental i
Committee is investigating the subject with reference
to the National Health Insurance Act.

From my experience of the past few years, so far
ag Nystagmus is éoncerned, I cannot say that 1 @uve
found much malingering.

To simulate the oscillations of the eyeballs is
impossible I think.

It is somewhat different when we consider Blepharo-
spasm, but the fact that this symptom is aggravated vy |
fixation and tends to lessen with inattentive gaze
.m&y have led some observers to lay at the door of -ome|
men the charse of "putting it on".  No doubt here and
there one comes across a workman who tends to exaggerate
i his symptoms with a view to remaining idle for a longe¥

| period/
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period than his condition would seem tc call for.

There is alwaye this further point to he noted,
that workmen, when once they have been laid aside from
their arduous daily routine, tend to become intro-
spective. Long periods of enforced idleness are not
beneficial to any type of worlkman. A superadded
neurosis is very prone to show itself, and this
complicates nystagmic cases.

Again, during idleness there is ample time for
indulging in alcohol with the consequent bad results.

Such men are more of the type of the "unconscious
‘malingerer" who is in a class distinct from the real
malingerer. It has always to be remembered that
trouble with the eyes in any shape gives rise to
mental disturbance., and to an anxious hard worker,
with domestic respcnsibilities, the idleness enforced
by nystagmus tends to induce the type of neurosis
referred to. ‘

Generally speaking, malingering in nystagmus,

considering the opportunities afforded, is rare.

TREATUENT .

Since Nystagmus is an occupational disease. the
first thing that strikes one as likely tc¢ have a bene-
Picial influence is discontinuation of the prejudicial
work, the removal of the patient from his injurious
surroundings. snell (4) does not think 1t necessaly,

in/




Atropine instillation has met with little or no

in the great majority of cases, for work to be given

Up -«

- 9 - L3 - - |
For him a change of work is sufficlent, a discon-

tinuing of that type of work calling for s constrained
or cramped position. He quotes cases where improve-

ment has followed upon this line of treatment.

I have not found this so. I think that when the

disease produces symptoms the pit should be given up
for a varying pericd. and as has been noted in
prognosis, the socner this course is followed the
sooner are the symptoms likely to recede.

hIn severe cases complete rest is wanted. The
exhibition of tonics is thought to be beneficial and,
from conversations with mining practitioners, I find
Nux Vomica and Iron are very often prescribed.

Elwofthy's (66) medical treatment is mainly on
conventional lines, viz., "rest, sedatives (Bromides)
at first followed by tonics, later on eye shades,
coloured glasses and the correction of any error of
ref'raction present". |

Percival (52) has recommended Formic acid,and '

success, Ohm (9). ‘

Preventive leasures. i
Along this line I think the greatest hope lies.
From what has been concluded regarding the main causa;

factor of the disease, an increase of the candle poweq
|

of/
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of the safety lamp should be aimed at. As the number
of electric lamps used increases I expect a proportional
fall in the case incidence of the digease.

All lamps should be kept clean and repairs should
be attended to regularly.

The effect of ventilation upon the lighting power
of any lamp has been noted, consequently careful [
attention should be paid to this with a view tc maintain-
ing the efficiency of the sources of illumination.

The 'colouring' of the roofs, leeward sides of

posts,; collars, cogs etc., as recommended by

Elworthy (686) does not recommend itself as practicable
[
to any of the colliery managers to whom I have menticned

this suggestion,

Another impracticable sug estion to send tall men

o fF
Lo
"

to high seams, and small men to low seams, (Dransart,

12) is, in my opinion,unnecesgsary, as no beneficial

: Mg 5 |
results would be likely to follow. The extensive ,
introduction of coal cutting machines during the past 1
| years, for the working of low seams, reduces the

actual amount of Holing or under-cutting tc be done by

the men, and so far there has been no tendency to
affect the case incidence.
. Additions to safety devices, the elimination af:

workmen with defective vision by means of routine exan-+

ination, snd attention to all mining conditions likelyl

|
to maintain the general health of the miners, occur t0|

me as some of the secondary points along this prophylactic

line of treatment likely to be followed by beneficial

results. ‘
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SUMMARY & CONCLUSIONS.

Miners' Nystagmus is an occupational disease
peculiar to the Coal liner. No cases have heen met
with among Shale iliners nor has the condition been

recognised among the Tin Miners of Cornwall.

The Clinical Picture is complex: and the diagnosis
is based upon a study both of the Objective and Subject-
ive phenomena. :

Opbjectively, oscillation of the eyeballs is the
main feature. Of the varieties mentioned, the Rotatory
is the most common. Next in order of frequency are
the Horizontal and Vertical. The Direction of Swing,
the Rate and the Amplitude are very variable, changing
during one and the same examination and at times being
different in the two eyes.

Change of paze, stooping, change of light etc. are
capable of inducing alteration in any and all of those
elements of an oscillation. .

All this leads one to conclude that the disease
is not a local myopathy of any group of ocular muscles
but a central change affecting those nerve centres

whose function it is to maintain ocular balance.

Upon the absence or presence of the Subjective
phenomena and the degree to which they are present a
classification of cases is made into the two varietles

Latent/
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LBatent: and Manifest with its subdivisions of mild,
moderate and severe.

In Latent cases oscillations may be present in
straight forward gaze and no complaint made.

In mild Manifest cases a complaint of some of the
gympltoms is made, e.g. dancing of lights, piddiness,
confusion of sight, bul oscillations are only elicited
with difficulty and after careful ophthalmoscopic
examination.

From this it i1s to be concluded that the diagnosig
dees not rest solely upon the presence or absence of
oscillations., This is emphasised in the change recent
ly made in the gSecretary of State's order 1907,
Schedule iii, which read "Nystagmus - Mining" and now
in Auzust 1913 has been altered to read "The disease
known as miners' nystagmus . . . . . whether the
symptom of oscillation of the eyeballs be present or
not".

I have only met with one case where oscillations
could not be elicited on ophthalmoscopic examination,
after the patient had stooped down several times, Case
VI, Series A, where the patient was under the influence

of Alcohol.

Aetiolowy. The Theories in the Literature are
capable of being grouped under two headings - Positlon
and Illumination.

The presence of pit pases exerts no direct casual

influence/
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influence upon the disease.

The Position question is at basis one of Cccupatien.
; The men who work at the coal face (Hewers) are affected
in the greatest proportiocn. Brushers and Repnirers
are next in order of freguency among my cases: these
men do nc Holing nor do any of the other classes of
underground workmen, except Hewers, yet no class is
exempt from the conditiomn.

Holing in naked light pits deoes not produce nystagmus.

A prolonged upward and oblique gaze is not called
for in the Holing position.

Vertical oscillationa are relatively rare,

The working in low seams, per se, in Fast Fife and
in the Hast of Scotland generally, does not induce the
condition.

The statistics of Llewellyn and Tatham Thompson
bear cut the same view regarding the effect of Heipght
of Seam.

Holing, as such, or Occupation dces not hear any
direct causal relation to the production of the disease
except in so far as skill is called for and a demand is

made on the wvisicn.

| ~

2 Defective Illumination seems to me to bhe the maln

|
|

causal factor.

The evidence in support of this hypethesis isi-
e £ L4 "
1+ The Davy Lamp was introduced in 1850 and Déconde

records the first cases recognised in 18€1.
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illumination, wﬁich from the nature of the surroundings
renders fixation difficult and strains the vision, has
the effect of transmitting imperfect stimuli to the

eells of the mid brain whose function it is to innervat

those/
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The advantage of the naked lipght over the safety,
as a source of illumination, is considerabls.
Nystagnmus ié rare in the Hast of Scotland where the
open light system chiefly maintains, and is frequent
in the West of Scotland where the safety lamp is s
much in use. Cases I'rom open light pits usually
complain of the bad air and this, in view of the
effect of atmospheric conditions on the lights, 1s
what night be expected, Further, many of the
cases from open light districts have migrated from
salety lamp areas in the viecinity, e.g. from Lanark
W. to Lanark E.

Llewellyn reports that,in the purely naked light
digtricts of the Forest of Dean and Somerset,
Nystagmus is unknown and Tatham Thompson gives
statistics showing thal the condition is relatively
frequent in 5. Wsles pits where the seams are high
and safety lights are used.

Improvement in illumination, as recorded by Romide,
has led to a dimination in the case incidence.
Hemeralopia is found in a considerable percentage
of cases.
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those muscles which subserve ocular balance. The
presence of ocular defects may act as predisposing

causes to the onset of HNystagmus.

There are other secondary factors at work. The
Relationship of Accident to Hystagmus is established.
Injuries to the head snd eyes and general body injuries
are capable of converting a Latent into a lanifest
type; while frights have been known to agpravate the
gymptoms. and a period of debility due to Influenza,
Pleurisy, etc. may carry a case over tc a severe type

inducing total incapacity.

Alcohol has a deleterious influence: primarily a
transitory beneficial effect is felt, followed by an

aggravation of the condition.

The estimate of the Freguency or Case Incidence

depends on whether only cases totally and partially

.

incapncitated are included or whether to this figure
are added al% cases which have been noted as presenting
oscillation of the eyehalls. This is certain, that
the number of claims lodged in Scotland, and more 80 in
England and Wales where safety lamps are used three
times more frequently, has increased ammually since

1907 and is still increasing.

Age. Nystagmus is o disease which affects the
miner at the time of his sreatest ugefulness. The

maximum/




average period lies between ¢ - 12 months inclusive of

many/
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maximun incidence falls between the ages of 25 and 45,

g0 far as total incapacity is concerned.

Incapacity. This is proportional to the degree
of symptomatic trouble. The slkilled workman at the
face is alfected to a greater extent than is the under4
ground labourer.

Severe cases are unfit for any work of marketable
value.

The milder cases are unegual to their full duties,
run greater risk of injury and may be a source of

danger to their Tellow workmen.

Duration of Incapacity. This is variable and
depends on the factors noted in the text. The dizeasg
comes on gradually. The mean average period of under-,
ground work before onset of symploms in Series A of
cases was 28.5 years. A condition with such a slow
onget camol he expected to pass off quickly.

With the exception of 'precocious cases', the
general rule holds good that the younger the man the
better the prognosis: the older the wman and the
Longer he has struggled sgainst the incapancity the
worgse the prognosis. When marked nervous phenowena

co-exist the prognosis is bad. The presence of

Tl anhs . ) ror THe i anacilby. . The
severe Blepharospasm prolongs the Incapacily

a period of a few months of 1light work. Therg are
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many cases incapacitated for longer periods and a few
who never again resume work., The custom of redeeming
claims by lump sum payments alfects considerably any

egtimate which I have heen nbls to nake.

Cost of Disease. This is inecreasing rapldly.
lalingsring. In wmy experience this is rare.

Treatment. General constitutional treatment
should of course be carried out, but Preventive leasures
in the flirection of improved 1llumination, efficient
ventilation and attention to eye troubles,are the
likeliest to be followed by a2 reduction in case incid-
ence of this disease which is lowering the working
standard of so many men, is reducing their wage earning
capacity,¥rendering sc many totally incapable of

supporting themselves and their homes.
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EECORD OF CASES.

(Beries A)

The following twenty cases were certified as
incapacitated, scuffering from Nystagmus, and were in
receipt of Compensation for varying periods.

10 Jo Js ('7. |i}‘16r, E‘:' '7".

Complaint. >ains in back of head and neck: difficulty
in seeing when at work, "lights rocking".

History. Has had increasing trouble for past 4% years.
At first, a blurring of objects, ""omefhlnn like a mist|
rising before his eyes". Could control this sensation
by "blinking and squinting outwards to right". Trouble
greater in Winter months with "lights" below and above |
ground.

No longer able to check the sensation by blinking.
Gets pgiddy at times and is now unfit.

Examination, December 1210.

Head tilted backwards to left: twifc“ing of
orbicularis* fine rotatory oscillations in straight
forward geze: fixing of near object sets up head
tremor: Blepharo<~ asm with upturned gaze: downward
gaze cheoks OQCllldeOHE and 1ldLU¢SN.

Vei. /36 in both eyes. _
In dark roon, inczeasad rate of oscillations, with
degree of Photophobia and spasm of 1lids.

History of Work. Began as a Filler, aet 10. |
Filler and Drawer - 11 years with open lights. |
Miner - 20 years with closed lights (clanny) : -?ood
head room, seams averaging 4' g% - 6": very little
actual holing.

General lealth good: no excess of alcohol or tobacco.

Progress. April 1911.

Uscillations only at high level of upward
gaze: head tilt diminished: head tremor present!:
troubled with lamp in dark room, "circling sensation”

P
Pagses off soon.

July/




July 1911 No complaint: “oscillations only
elicited after stooping: ‘!“Xﬂ

hesumed surface work at own request, four months
after cessation of work.

l .
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Novembper 1911. Returns tc say trouble at night
in the dark 1ncreud1ng. Complains that stooping makes
him giddy: gcillutions easily induced. Continued at
work.

February 1912. las given up surface work:
poscillations in straight forw1rd gaze: head tremor:
tremore of hands and marked nlrphaTC&paam as he walks
in.

Claim was redeemed by lump sum payment, =ix weeks
Later.

14 months under observation, recurrence and
getting worse.

e Je G BB Minexr 5 211",

This man had been off werk Tor a year on account
of Nystagmus hefore he came under my notice.

Complaint. Giddy sensation after taking a long walk:
says he feels bad in the "half light" and cannot then
recognise his friends unless by their voice.

History. Has had trouble feor the pust five yesrs. :
At First it was giddiness, with occcasional circling of
the lights: M"dazzling" when walking behind a lanp.
Matters became serious through injury to the left
Parietal region - severe scalp vound resulting from a
fall of stone from the raof - 15 months ago.

Resumed work ten weeks loter: after four shifts had to

give up: severe trouble with the eyes.

Examination. December 1910. Tremor of head and
hands: depressed and distinctly apathetic. llo
oscillations in straight forward gaze: stooping and
looking up induces giddiness and a rapld vertical type;|
stronger in the Tl\hT eye. F '
V. A, admits only ©/80. Ko Blepharospasm.

History of Work. Underground 56 years: Holing done,
moderate height of seam: BSafety Lamps.

General Health. Under par: senile circulatory system
no excess of alcohol or tobacco.

Progress. March 1911. Feels no better: vision had.
Claim redeemed after 156 months

5./




G Hae ©5 42, Miner, &' o

116. \
|
|
|
l

b o~ "4 - & . ¥ 2
Gomplﬁlnt.J D}fflcult? with his eye sight": says
that "but for his eyes he is as good as ever".

History. Trouble began 15 months ago: lights dancin
on way to working place: later giddiness with pain in
back of head. Wife began to noétice that he was
"plinking": he was not conscious of this. Gave up
work two weeks ago.

ta

Examinatiocn, December 1910.

blepharcspasm markedly present: difficulty in
exsmining the pglobes. Lid spaem most marked when
trying to ix an object and when he 1ls being addressed
head tremor and photophobla in dark room: eyeballs
roll up under the lids: imperfect adaplation.

History of 'ork. Underground 27 years: £ years with
open light: 25 years with safety lamps. Low seams,

much holing.

General Health good, takes alcchol sparingly: non-
gmoker.

Progress. February 1911. Blepharospasm absent as
he walks in: slow rotatory oscillatione in both eyes.
In dark room, spasm of lids sets in severely.

April 1911. Fesumed light surface work of own
accord.
August 1911. Free from complaint: an occasional

"plink" is noticed. _

Resumed work underground and has made no further
complaint to my knowledge.

Light work resumed in five months.

In ten months case closed.

4. GoH. Qe Drawer, 5' 7".

Complaint. Unfit for work, feeling of "lightness" in
the head and dancing of lights in the pit.

Listory. Trouble gtarted suddenly ten months ago:
had been working in a "very hard place" and auddenly
felt as if he had gone blind: rubbed his eyes every
now and again to set them right. Difficulty }ncressed
and he began to have trouble when he ente;eﬁ his
liphted kitchen on going home: "had to slt and rest
and cover his eyes for a bit". Doctor told him he must
give up, as suffering from Nystagmus.
Examination, October 1210.

Slow horizontal oscillations: stooping sets up
a rapid oblicue type (;2 (;2 in upward gaze.
The/




I

The horincental type persists on gaze depressed below
horizont g!,l level. No 1.:18[35'1“-.1“()81 a8m. .\ /{) )
History of work., Filler for 12 years. Drawer ever
gince. No Holing. safety lamps all the tinme.

General Health good: takes a few glasses of bheer
1 5 \ L ™ ‘I- y o= oy - o L]
weekly (4 - 5): smokes 2% oz. of black twist,

Progress. January 1911. Says he feels all right:
anxious to resume work: oscillations difficult to
glicit.

Started light work on surface, and in April 1¢11
reported himself as "golng below". No recurrence.

Light work resumed in three months.

Cage cloged in six months from start.

E’ L ".'-'-"..G‘.bl :’l'.’-" . .’i'ﬂel", {". :._. b .

Complaint. "Jumping Of lights on looking to left side
and difficulty with his sight.

History. May 1911, Btruclk on head and bhack, fall of
¢oal: examined June 1911, no nystagmus, no complaint
of eyes: it to resume. After ten shifts atl work

(i.e., ten days) gave up.

Examination, July 1911.
Rapid head tremor, lateral. Ho csgeillations in
straight forward gaze, upward and oblique left gaze Hbtﬁ

up rapid rotatory type. Giddy after stecoping, with
twitching of orbicularis. In dark room, complains of
lamp, passing off soon: 1qcxggbe of trouble on return-
ing to lighted room. VehA. </6.

General Health. [Nervous: reflexes active: pulse

rapid. E
Takes alcohol to excess &t times! smoxes 1n
modersation.

History of work. 80 years underground. 4 years '
filler: 10 years drawer: 6 years hewer. Open
lights, bad ventilaticn.

Progress. November 1911. Health improved, eyes
giving less trouble. '

Februarj 131.) NO (_,Om“l&la'lt 1o ["ﬁf_‘;Cill{lt'Ons,

even in dark room.  Resumed work after seven months.
May 1912. Recurrence with Blepharospasm. (In

April 1912 he suffered Ffrom an attack of Influenza. )

October 1912. Not improving.
Case Trodeemed after 15 months (less 3 months).

6./
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G Wl 32, Repairer, 5' g,

is conscious that his eyes are moving: feels giddy and
unfit for worlk.

History. Symptoms set in 8 - 9 months ago: at first
difficulty with his sight:  then objects and lights
Trocking' left off work 2nd July, 1912,

Examination,; 3lst July 1912. Enters with "peering
gaze", blinking of eyelids and general tremulousness.
No oscillations by any test, including Reid's rotation
test., Smelle strongly of fresh alcohol and says he
has been seelng hig brother-in-law off to Canada this
morning.
Examined 6 days later. Says he is very bad with his
eyes. Vertical type of oscillations in both eyes,
more marked in left with upward gaze.

In dark room, left sye takes on an oblique

elliptical typse. On prolonged examination, Blepharo-
spasm sete in. Unable to, read ordinary Snellen: with

illiterate card he admits - /6.

General Health poor. Alcohelic subject: smokes
moderastely.
History of work. 18 years underground: no holing:

gafety lamps.

Progress, November 1912. Improved. V.A.Y/9:
ogeillation difficult Lo elicit.

Says to-day that he has always had trouble after
g few days' drinking, when he keeps off the drink h
is able for his work and his eyes do not trouble him

L R = T (i
much. Resumed work after four months incapacilty.
H.B. I have a note from a colleague that lMoffat has

had two recurrences since then, with short per@ods of
incapacity; both occasions being associated with
alcoholic indulgence.

Tie ' B.F. oI prusher, 5' 4",

Gomplaint. Feels giddy at times and sees objects
revoelving.
sards gy A g A
History. Sudden onset. On 20th July 1912 sustained
depressed fracture of right occipital: dﬁnﬁefOVHlﬁflll
November 1019, while sitting in the house fﬁt?nifé f?rﬂ
a baker's wvan, he had occcasion to glance stronzly .ro;m_
: o = y

the edge of the window at a passing vehicle. “?qﬁc'b
began to dance suddenly and he has had troubleL?\wlﬁ‘_t
since: can't bear to read in a lighted room, the prin
gets/




horizontal type of oscillation sets in.

119.

gets blurred and the "letters start to race".

Examination, &6th December 1917,
No oscillations in horizontal gaze or in strong
c o

L b

upward @nble of regard. On looking up to left a

Eef'lexes active: no clonus: no Babinsky siy £1l.
Hearing not impaired: headache cccasional: no vomit-
ing.

In dark room, some photophobia and head shaking
when light tﬁrown into the eyes.

This case was sent for examination to an ophthalmic
sSurgeon. Report = no error of refraction.

A case of liners' Nystagnus.

History of work. &7 years underground: safety. lamps.

General iHealth. In a nervoug condition.

Progress, August 181%. In statu quo.

8. RiX, 21. Bogie lad. 5 Bv.

Complaint. Impaired vision and giddiness.

Hig History is interesting. Started pit work when aet,
14, as a filler, and three years later as a miner:
closed lipghts. When aet 17 had trouble with eyes -

rotation of lipghts and objects, with glddiness.

Resumed, after seven months' rest, miner's work
in open light mine as it had been suggested to him by
gome friends that the safety lamps caused hie trouble:
four months later took to surface work because of
trouble with eyes.

Six months later resumed at Face, put six months
afterwards had to give up. llag been acting as a DBogey
lad every since, hiz duties being to couple hutches and
make up races of empty "tubs" to be returned for filling.
Has never been actually free from eye trouble for past
few years. ]

Pour weeks ago he had a big fright, Just escaplng
from being crushed between a st tlonary ind a running

' &l

hutch. Eyes have been very bad since. lie 1g a
myopic subject.

Progress. [Examined two months later - no improvement.
At end of four months his claim was redeemed.

9. NeS a7 Miner 5' 11",

Complaint. Frontal headache: swinging of lamps.

History/
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0Ty . b@fe§”on? ﬁgek.ugo. lind been zpeeding up
to get a certaln piece of work finished to let the
Brushers in. imen he got up after four hours' hard
work, he suffered from headache and noticed the
"llﬁhts”'sw1ng1ng. le felt giddy and had to be helped
to the pit bottom._ Suys he was 1n best of health when
he started "the shift".

Examination, Iyes prominent, pulse rapid, reflexes
brisk: mno enlurgement of Thyroid. No escillations of
eyes in slbraight orward gaze. When put into "mining
position" he feels comfortable. After stooping, a T
rotatory type of quiver sets in, with twitching of the
frontalis, contraction of pupils and clonic spasm of

the under eyelids. Eyes com? to rest slightly ovelow

horizontal position. V.a. /6,

General lealth good, teetotaler and non smoker: nervous
temperament.

Higbory of lWork. 20 years under ground: Illoling at
times: salety lamps.

Progress. Examined 8 weeks later. Uscillations
difficult to induce: pulse quieter but still inclined
to be active.

Resumed full work after ten weeks' incapacity.

10.

P .Fl 54 » I.il’lf-)l", \5‘ 6" .
Complaint. "Blurring of eye sight", difficulty in

doing his pick work: occasional giddiness and trouble
with the lamps "dancing".

History. Gave up two weeks azo. Trouble began thre¢
montha ago with "blurring" and "dazzling".

Bxamination. Twitching of Frontalls: glight tremor
of head, (antero-posterior nodding). Fine rotatory
oscillations only on upward zaze. In dark room,
Blepharospasm sets in and a slower rate of qulver wita
wider radius. V.A. good.

Genersl Health sood, non smoker, modlerate alcohol.

History of work. 19 years under zround: four years
Holing: safety lamps: Fiery mine.

. — weeka! incapacity
Progress. Resumed work after twelve weeks' 1ncapacClij

No further claim.

i
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11. :'I‘".\.- :‘hOIO ‘.17. '11‘[‘1611, :__! 10".

In larch 1911 examined Tor minor injury to right
index finger. Rotatory oscillations noted: 1
symptomatic trouble.

Uctober 16th, 1911, body crushed between wall and
a Falling pit prop: confined to bhed Tor two weeks.
Eesumed work five weeks later. After five sghifts, had
to give up and comes to-day complaining cf unsteadines
of objects, dancing of lights, gilddiness and llemeralopis.
Admits that eight years ago he often suffered from
"glass glare" [rom the laups and now and again after a
holiday, when he took alcohol Treely, he had a little
trouble with the eyes.

On resuming after the body injury he felt giddy
the first shift; objects "rocked" and he had to be

1o

helped home. e rested two days and, after one mcre
half shift, had to give in. lie had trouble crossing

the open country to his cottage in the dark.
His doctor advised him toc glve up.

Examination, Wovember 1911. '
Tremor of Head: Blepharospasm. The 1lid spasm in
this case is of an “opening type" and he looks as 1T hs

were belng constantly startled. When one Xkeeps the
lids closed, the effort to open them is felt in a clonie
fashion. Only a tremor of the eyeballs to be noted i

which persists in extreme downward gaze into a head
mirror., )
V.A. very bad. Giddy on walking along a line.

General Health good: addicted to alcohol: smokes
4 oz. per week strong tobacco.

~1

History of Work. &7 years underground, 24 of which |

hewing: safety lamps

Progress, Fepruary 1912,  Blepharospasm less marked:

distinot horizontal oscillations (elliptical)

in straight forward gaze. On looking up it .

approximates closely Lo circular type. Un prolonglng‘

examination, blepharospasm becomes maried. [
|

July 1912, Blepharospasm and oscillations
present. . L ‘
December 1912. daking nothing cof it: adwmits

s : ; s - 3 x
that he is taking alcohol regularly dﬂd.ﬂu t;me?Ftﬁ |
excess: is depressed and says he is sick of }1;8
e 5 = d, ey
Case redeemed January 101%, after 547 weeks
incapacity. |

-
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12, T Dls D2 brusher, 5' 4"

Left eye corneal injury 1llth July 1912, corneal opacity
resulting: impeired vision in left eye.
Resumed seven weeks later.

History. In November 1211 began to suffer from
"lights shaking" and at times felt as if a "haze like
a grey mist" floated before him when in the dark. Had
trouble in the twilight and in the early morning: gave
up work iarch 1912, after four months of symptoms.

After Tour months' rest he resumed on surface, and
I examined him, September 1912, with a view to estimat-
ing his capacity for work.

Exawmination.

Head tremor: Rotatory oscillations easlly induced
in dark room: says the stooping at work, filling
waggons with cut pit props, makes him piddy and he has
to rest till the shaking of his eyes ¢uietens. He
continued his light work.

General Health. Good: mnervous: vessels thickened.

History of work. 40 years under ground: noc holing:
safety lamps.

Procress, December 1912, worse: Blepharospasm marked:
rotatory oscillations present: Retrograding.

February 1910. In statu quo. I understand an
effort is to be made soon to redeem his claim.

13. lel E’O- :-Zi]‘l&ll", 5‘8"-

Complaint. Unsteadiness of lights and headache.

History. Trouble started three months ago with
occipital and temporal headache and glddiness.

In December 1911 caught a chill and guffered from
Pleurisy. When convalescent he used to play carpet
bowls in the village recreation hall. Sudden onsetb 04
trouble after playing an exciting game in a dim light |
and saw objects swinging from gide to side. ) A f?ﬁ._
weeks later he resumed work and during'the.flfst shift
he felt giddy and noticed the lamnps "ClTCllﬁﬁ 2

KLept at work: trouble increased @nd his doct?r
advised him to give up and to report his case to the
colliery manager. |

Examination/




Examination. 10th February, 1912, Well marked verticy

type of' oscillation: elow rate: onset at a small angl
of regard above the horizontal. V.A.Y/s.

Hypermetrophic astigmatism found present by
ophthalmic surgeon.

General Health fairly good: teetotaler and non smoker.

gistory q? work. 15 years under ground: 8 years a
Hewer: High seams: Safety lamps.

Progress. Six months later resumed surface work and
after three monthse at this reported himself as "going
below". No further claim made and case closed.

14‘. I'L.:';. 5‘1- J.]iﬂel", 6' -

Complaint. Impaired visicn: circling lights.

History. Trouble began 8 - 9 months ago with a
"tired feeling" in the eyes. Three months ago felt
giddy and "eyes began to dance': increasing trouble
and gave up 20th Jamuary 1911.

Examination, February 1911. Albino of a marked type.
Peering gaze: Blepharospasm: Horizcntal oscillations
in all directions of gaze. Says he feels most com-

Fortaple in a subdued light - this is exceptional.
V.4. ©/60 admitted.

General Health good, temperate.

History of Work. started as a filler, aet 16.
Drawer for eight years. Deputy (Fireman) in Durham
four years. safety lights except for nine months ten
years ago when he used candles in England: 1low seams.

Progress. at repeated examinations gscillaticons always
. = e =k 1. g 1
present: Blepharospasm: trouble in the dark.

Redeemed January 1912 - 12 months.

35, | 'F. ¥c0. 65. HMiner, 556",
Complaint. Difficulty in getting about above and

below ground because of bad vision.

History. Says he has had trouble off and on for silx
years or so, and adds that some years ago, winen in bhe
habit of drinking heavily on the Saturday, he lelf g
discomfort in his eyes on the following liondays: ﬂﬁld
no attention to it. Twelve months ago right eye was
injured/




injured - piece of coal Trom pick. Resumed in three
weeks.

Later on {a few months) sight became bad and
lights were noticed to "bob up and down". Four months
ago left index Tinger injured: septic mischief: '
amputated five weeks ago.

Examination. Finger healed. Cataract in right eye.
Incipient. cataract in left eye.

In straight forward gaze rotatory oscillations
equally in both eyes.

General Health. Under par: depressed: temperate nowl.

of time: 10 years open lights: 43 years safety lights.

History of work. 03 years underground: Hewer most
Progress. In statu guo: Prognosis bad.

et

160 Jalls 27+ Brusher, b' g",

Complaint. Unsteadiness of head: giddiness: dancing
of lights and objects.

History. For many years has had trouble less marked
than now and as a child had "weak eyes" he says.
Injured larch 191Z, struck by wooden bar on back and
knocked head against "workings". Resumed eight weeks
later.

Examination. June 1913. Eyes injected, well marked
vertical oscillation in right eye. Left eye nomne.
Ophthalmoscopic Examination - fine tremor in left eype.
Vehs LaE. 978
R.E. 6/9

&

General llealth good: smokes heavily: temperate in
alcohol.

History of work. 26 years under ground: high seams:
no holing: open lamps.

Progress. Aucust 1913. Still incapacitated: Injection
of vessels less marked: an occasional "pblink" noted:
vertical oscillations earily produced in left eye now
but slower rate in right eye.

2%, J.D. 4. Brusher 5' 4%

Complaing bitterly of giddiness, movements in pbquFS,
difficulty in walking about. Stateg L@utlhe has ha
trouble in getting through the traffic in the town to
come for examination.

History/
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=

History. Tas all right till six months ago: difficulth
has increased rapidly. ~

Exanina@ion._ Head tilted: gaze downwards: halting
uncertalin galit: nervous, gets easily excited and
becomes tearful when relating his troubles: head tremorp.

Right eye, rotatory fine oscillations: rapid.

Lef't eye, oblique. elliptical, relatively slow.
With upturned gaze, rate increases and he sways.
Oscillations persist in gaze a few degrees below
horizontal. Transient Elepharospasm after stooping:
delayed adaptation in dark room: gets more tremulous,
neck muscles jerk.

General Health. Nervoug, alcohclic a bit.

History of Work. 2l years underground: nc¢ holing:
open light: ventilation bad.

Seven years in army: denies venereal disease:
no: evidence of same.

Progress., Four months later, improved: takes a more
cheerful outlook: oscillations difficult to bring out:
difference between the two eyes still noted.

Four weeks later resumed light work of own accord.
lie heked to be allowed to return as he had a large
family to support. ‘

Ten weeks later gave up - recurrence - teariful. |
Case redeemed 10% months from Tirst stop.

18. J + B o4 ., FiI’e.’nan, F! 5".

Complaint. "Quivering of eyes": dazzling by lights.

History. Onset eight months ago: gradually geE?ing
worse: four weeks ago the under manager had to find
fault with him about his examinations of roofe and gas

Examination. No oscillations even after stooping and |
upward gazing. ; A1

ward gaze. No Llepharospasr. Vele = /6.

General Health good: smokes in mederation and seldom
takes alcohol.

History of work. Was a miner till three years QSO_Wheh
he took up Fireman's duty: low seam: has done loling.
Fiery mine: safety lamps.

Progress/ : ‘
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Progress. Ten weeks later resumed as a miner. It
was suggested that he give up Fireman's work.

19. Ed. Campbell. 22 Miner, H' st

Complaint. Giddiness, feels "dazed and lost" when
walking behind a lighted lamp.

History. Trouble dates back three months. lead and
eyes became easily tired at first. :

Examination. Very fine rotatory type in straight
forward gaze. V.A.°/. '
In strong upward gaze,his eyes seem to roll, so
wide is the range, and slow.
When anked to read from a book held in his hand
he tilts his head backwards. Ho diplopia.

General Health good,

History of Vork. FEight years under ground: Tive
years miner: safety lamps: seam averaging &' - 4':
very little holing.

Progress. In eleven weeks all symptoms dlsappeared:
oscillations still present: resumed work twelve weeks |
after stop and has had no recurrence. '

20, P.H. 41. Miner, &' 7".

History. In Mareh 1910 a colleague certified him
unfit. Rotatory type of ocscillations with marked

Blepharospasm and complaint of Iemeralopia: had had
increasing trouble for twelve months prior to this.

When examined by me, 26th April 1011, he had been
at light work for two months, and had just given up.

Complaint. Giddy attacks, quivering of lights 1n

street as well as in pit: trouble increased at twilight .

Says he has pain in his eyeballs at times.

Examination. HRapid and severe Blepharospasii aifficul
in noting the state of eyeballs. Fine rotatory oscil-
lations: eyes look injected.

In dark room, twitching of neck muscles.
V.A. /60 admitted.

T £
General Heulth good: nervous type: has not smoked Tor
past year: takes alcohol sparingly he says.

History of work. o7 years under ground: 1l years
mining: high seams: safety lamps.

Progress/

ty




in Hamilton: had not resumed work?! Blepharocspasm markg

127.

Progress. August 1611. No improvement:
marked.

Blepharospag

December 1911. somewhat improved: says he
thinks he will try light work as he is tir
about idle.

ed of going

March 1917, Says he was only able for three

weeks 1light work: states his eyes are worse: Blepharo-
[

|

sparm very marked: stopped work.

July 1912. No improvement: complains that he
suffers when he walks about in the sunlight. Dark
spectacles advised.

m-

November 1912.  Blepharospasm not improved:
complaints as before. A general neurosis to be !
noted.

January 1913. Has made no improvement.

Claim redeemed after 51 months.

hareh 1918. I met Hooligan accidentally to-day

depressed. Says life is a burden to him and the money
he got of no use since he cannot with safety go far Irg

6}

—

m

the door. Admits that he "takes a dram! pretty fre-
quently now since he has given up all hopes of recover-
ing and being able to go back to the pit to work.




SERIES B.

This geriaa consists of 20 cases of men examined
for minor injuries.

In the great majority the symptomatic side of the |
disease was Latent, while others belonged to the mild
group of the llanifest class and were able to be at
work though suffering some incapacity at times. Two
cases belonged to the severer manifest type and were
advised to give up work.

No claim made in any case for Compensation. '

e R 52, 54 . liner. Left Index fincer crushed.

Examination., Horizontal oscillations on upward i
oblique gaze: slight head tremor: makes no complaint
of eyes. V.A. good. Admits that Tor past six years
has at times experienced "lights dancing" underground
and in Winter months has had trouble with lights on pit
head. No giddiness. Has left "coal face" and done
Bottomer's work on three occasions to rest till his
eyes got easgier. He says the lights are better there
than at the “face". "
|

History of work. .28 years underground: Holing:
12 years naked lights: 28 years safety lanps.

Procress. Resumed work in four weeks.

e D
oW, P, 2. liner. "Beat Hand". Palmar |

subecutaneous cellulitis.- (Trade digease) |
Symptome.

Examination. akeg no complaint of eyer /Tead tremor
when V.A. tested = “/8. Vertical oscillations easily |

/6.

/

induced when V.A. falls to

History of work. 11 years underground: open lights
two years: safety lamps nine years: moderate seams:
little holing.

Progress. Resumed work in eight weeks: hand condition

cleared up.

O A.T. 734, Drawer. Inguinal Hernia. .

No complaint of eyes. V-A-b/%g' When fix%mﬁ R
near object tilts head backwards slightly: stooping

. : T4 iGad
induces a rotatory type of oscillation. Has noticed

"lights circling" when he was fatigued. In dark room,
a slight Blepharospasm. i

‘History/



Progress. Fesumed in three weeks,

129.

History of work, 22 years underground: safety lamps:
rio holing. g

Progress. Uperated on: resumed work in twelve weeks.

4 o MN.J. 3b. Miner. Teno synovitis, risht wrist,
(Trade disease)

Examination. Head tremor: oblique elliptical
oscillations on raising gaze: vpresent in etraight
Forward gaze after stooping. Admits an occasional
"dazzling" sensation., V.A. 8/s,

History of work. 21 years underground: safety lamps:
some holing.

Progress. Resumed work in six weeks.
0. T.W. JI2, Pony driver, Richt ankle kicked by

PONY »

Examination. V.de pood, Fine rotatory oscillations,
with twitching of frontalis: some "nictitation".
Admits that at times "lightd dance" at close of day's
work, but he thinks nothing of it.

History of work. 18 years underpround: closed lightsi

6. W.He 64, liner. ¢ESprained left wrist.

Examination, Vertical oscillations induced after
Trotation test" when he experiences objects "roclking',
passing off soon. Admits that when a younger man he
suffered slightly from "Uiners" Blink" but no trouble
for many years. =

History of work. 51 years underground: high seams:
ngied lightss,

Pl D, . 38, - Strinper. Cut Tinger.

Examination. Rotatory oscillations on locking upwa?ds
No complaint of eyes. V.A. good. Admits an occaslony
al "dazzling of lipghts".

4

History of work. Closed or safety lamps 45 years.
Open lights 19 years. :

Progress. Resumed in 16 days.
8./
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8. W.N. 49. Hiner. Left side bruised.

Examination. No complaint of eyes: peering gaze:
head nodding: tremulous: V.A. ©/9 In dark room

. X i e o LI, . 0 e 2
twitching or eye lids, well defined oblique rotatory
type of oscillations.

History of work, 14 years with safety lamps: some
holing.

Progress. Resumed in eight weeks.

Q. Weliy 50. MNiner. crushed sreat toe (L.).

Examination. Rotatory oscillations in straight forwand
gaze. Admits that has had trouble with lights for pagt
four years, and difficulty in getting about in the.dark

History of work. 38 years underground: high seams:
O years open lights: 38 years safety lamps:

Progress. Resumed in eight weeks.

10. A. Mcli, 49. liner. Compound fracture,; 2nd

mne I‘;'i (635) [:p_d‘ '! A ] s

Examinatlion. Hakes no complaint of eyes.

Right eye, well defined rctatory oscilllations.
Left eye, only noted in dark room after stooping.
No subjective complaint of eyes.

Higtory of work. %4 years safety lamps: Holing.

Progress. Finger had to be amputated: resumed in
S5 months.

11. G.B. 45. TRoadgman. Left ankle twisted.
No complaint of eyes.

Exsminstion. Fine rotatory oscillations pereisting in
glightly downward gaze. In dark room, more marked with

rreater radius when he complains of the lamp moving in
greater radius when h 1
: SR trele.,

- = iy o & 3w
History of work. 72 years underground: sal ety lamps

g Progress. Resumed in aseven weeks.

12,/




13« T.H, 53. liiner - one eved. Right thumb injured.

151 -

iy A R'= - [ g v
L% A« Baston. Gie Surface worker. Abrasion of L.
shin.

Worked with closed lights as a miner till 2% vears

i o | s ¥ = o

ago. Felt "dancing of lights" with "dizziness" for
12 months before he went to the surface. liade no

claim as he did not know what was wrong with him.

Examination. Vertical oscillations after stooping,
and an occasional "blink" of the lids.

This mon shows numerous healed scars; says he
comes up against objects when on the "bacJ shift" in
the dark.

N.B. I find this man sustained injury to left eye
&% years ago. Slight corneal opacity present. le

(&)

hag been auVlsed to give up work Tfor a time and to resti.

Lost sight of left eye 26 years ago; returned to work |
three months later.

Examination. Admits that the "lights dance" when he
feels out of order and has been working too hard.
Definite rotatory oscillations, the blind eye stump
following cloecely the movements of the right eye.
Says he feels able for nhis work.

History of work. 41 years underground: saflety lamps.

Progress, Resumed in three weeks.,

14. W. McK. 6%. Miner. TLeft ankles injured through
stumblinge dovm a hole.

Says that only a few weems ago he got a nasty lknoc
against a stationary hutch. His eyes trouble him but
he adds that this is an old story.

Examination. In straight forward gaze, a well defined

o

i

rotatory oac1Jthion: increased on looking upwards.
V.A. /60 S A Head nodding: states that all
last Winter his son helped him to the pit and to his
working place. The boy was acting as his filler.

Intended resuming after ankle better but wae
advised to give up.

History of work. 456 years underground, mostly with
closed llwhts.

15.




15 R.G. Z1. Brusher, Back brulsed.

Examination., No complaint of eyes. Head tremor.
V.A, good, In dark room, rotatory ocscillations most
marked in right eye. In a nervous condition. A
distinetly latent case.

digtory of work. 17 years with safety lamps: mno
holing.

Progress. Resumed 11 weeks later.

16. llenry Sharp. 26. Hiner. ZEight knee bruised.
No complaint of eyes,

Fxamination. Peering gaze: tremors of head: twitch-
ing of frontalis. Stooping induces an oblique rotator
osclillaticn. Myople subjectt! so far has had no

gsymptomatic trouble.

History of worlk. 11 years underground. & years open
light: £ years safletly.

Progress. Resumed six weeks later.
67 e TP« B9. DBottomer. Facked back.

Examination. Vertical oscillation in straight forward
gaze, assuming an oblicue rotatory phase, alter stopping
in upturned angle of regard. Slight "plink" of 1ids
and slow adaptation te change of light. Admits that
flor past twenty months has had trouble with eyes,
dazzling, headache, and "shaking of lights".

History ol work. oh years underpground: safety lamps
all the time: no holing. :

‘Togress. Resumed eight weeks later.

o

|

18, AJPs Bl, DBrusher. Left elbhow biulsed.
No complaint of eyes. V.. good.
Examination, Rotatory oscillations easily induced.

Admits,at times difficulty with gight, for an hour or
go after he has got to his working place.

History of work. (Olosed lights: mno holing.

™

Progress. Resunmed in 18 days.

19./

o]




19 JeBs S0 Miner, Left knee twisted.

No complaint of eyeg.
Examination. Tremor of head (lateral nodding).
Horizontal cscillations in wll directions of paze, even
downwards. Hae never seen lamps dancing: says he has
been told that his "eyes rock about". Tells me that
his maternal uncle and a cousin suffered from "shaking
of the eyes" and that neither of them was ever off work
on that account. ,

This man is the subject of Eetinitis Pigmentosa.
A note was taken of this case in view of a possible
elaim in Tuture for compensation due to Nystagmus.

History of work. 286 years open lights: past & years

cleged lights.

Progress,  Lesumed in ¢ weeks.

20. F.N. 24, Niner. ERight elbew cut by hutch.

=

Examination. Vertical oscillations in straight forwar
gaze, more definite on looking upwards. V.A.%/12.
Admits having at times a "hot tired feeling" in the
eves, and states that for quite a year past has ex-
perienced now and again a "blurring" with "whirling
of the lights" underground.

History of work. 9 years underground: safety lamps.
Progress. Resumed in fourr weeks.

In some cases of this series, the minor accidents
noted would appear 1o be consequent upon the eye trouble

ariging from a nystagmic condition.
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