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Introdﬁction.

' The particular form of Nystagmus.knéwnyas Miner's
Nystagmus has sprung into special prominence during
the last seven years. Barely fifty years since it
‘was first described it has become = serioﬁs‘faCfof

in the economy of the mining industry and many attempts
have been made to describe ;t's causation, preventioh,
and treatment. It has become very much more common
during the last twenty-five vears owing, in part, to
the rapld extension of mining and.dso in my opinion to
the fact that almost the whole of this extension has
been in the shape of deep mines where 1t is neceSsary
tovwork with larms which sacrifice efficiency of il-
lumination to safety. I hope in subsequent pagses to
show that the disease has become much more frequent';s
the use of the safety 1amp has become commoner and &lso
that it is at the present time principally met with in
miners who work with lamps rather than in those who use
the more effective candle.

It has been alleged that the increase dates from the
time when Miner's Nystagmus was scheduled under the
Workmen's Compensation Act, 1907. On this point it
is permissible to state that having been 1n a position
fo observe csges since 1895, my experience is as

follows: There is no increase in the setual number




of cases coming under my notice since 1907, except that
incerease which is pronortionate to the nuﬁber of men
employed, The difference lies in the fact that in the
pre—compensation days, men suffering from Nystagmus
worked until they were compelled by the severity of the
symptoms to cease. The average miner detested the
thought of surface work for two reasons (1) because he
did not relish the very material reduction of wages,
and (2) because he did not like the Gﬂd&wﬂﬂﬁ&xgg.condition ,
of surface work. For these reasons he persisted in
working until abéolutely disabled. His nystagmus came
- under the notice of the Colliery Surgeon, elther
because it had beéome s0 bad as to seriously hamper
him Iin hie work or because in consulting the doctor
for some other condition the symptoms were noticed in
the course of the examination. I have known scores
Qf men who previous to 1907 alternated pnit work and
surface work for years owing to the presence of
nystagmus which got rather worse under the former
and somewhat better under the latter condition until
a stage was at length reached when work of any~sort
beceme for a time impossible. The miner of the
present day is, however, circumstanced quife differ—
ently. He has come to understand what the ndancing
of the 1light" means, he knows that every day he neg-

lects its treatment it increases in severity, decreases
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his sarning capacity and prejudices his eafly ro-—
cdvary. He 1mmediately consults someone with the
result that he is taken from the plt and nlaced under
treatment |
Many more cases are therefore brought to the notice
of mineowners, doctors, and onhthalmic surgeons.

Court in certain statistiecs prepared for the
‘Defbyshire miners' association stated that 20%Vof
Vmen working in the mines of the Derbyshire coalfield
had to a greater or less degree Mihers' Nystégﬁus.
: These figures have been contested but from actudl
observation of the men's eyes while they were at_work
at the.coal face I have no doubt that they are wéll
w1thin the truth. N

I have personal knowledge at the present moment
‘of‘many men at work in coslmines who have severs |
nystagmus; who refuse to leave theif work, &nd who
dread lest their masters comnel them to dn 80, It
is, therefore, neither correct nor fair 10 say that‘
ghe Commensation Act is reSponsible for the enormous
inerease in Miners' nystagmus during the last five
yeérs. - It is more correct to state that the number
of cases observed and recorded has materially in-
' creased end that the disease has becomse Omne of the
greatest economic importance. It is not comparable

to certvain other industrial diseases which involve
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great risk of 1life to the workman, and whieh have
demanded the attention of the State, e.g. lead
poispning in leadglazers, phosphoi®¥fr poisoning;

but the enormous amount of money pald by the owners -

in compensation to nystagmus natients and the very , ;t ;
considerable loss to the suffering workmen in differ- e
ende between wages and compensation make it a matter
of the greatest.national moment that the etiology,
prophylaxis and treatment of this disease shall be -
discussed by every observer who has the opportunity
of seeing numerous cases.
The fact also thatrconditions of work in mines as
regards illumination, posture, ete. vary so greatly

in different narts of the kingdom makes it essential

that the experience of surgeons in those varYing parts
should be recorded in order that some way in the muiti—
tude of counsels should be found to lessen the tend-
eney of the miner to this disease and to devise it's
effective therapeusis.

Having been scting for simteen years as surgeon to
collieries in the South Staffordshire coalfield em-
ploying 3,000 men, I have had smple material for ob-

vservation and 1 propose to discuss in the present
paper recent developments 1in connection with nystagmus
basing the work on my own experience of cases.

Miners Nystagmus occurs only in the coal miner and
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it does not apnear until he has worked for some years
in the pit. Precocious cases are genérally severe
(Pohl) Metal miners do not suffer from the disease al-
though they perform work similar in character to the
collier. (¥uel. and Romise) It is not present in
boiler makers who often work in & dim light and in
eramped positions (Delantsheere) nor has any case &s
vet been found in persons working in photographiec
piate factories who are for a long time in a fesble
monochromatic light or when orfhochromatic plates aré
being made, in complete darkness. (Comnmez) ( Peters).

In 1872 Schroter in Germany drew attention to the
disease and Alf. Graefe published his observations on
several of his cases.

' Snell, in 1875, first mentioned the disease in
England and he subsequently wrote several monographs
on the subject. since then numerous observers have
recorded cases and there have been many bheories as to
it's causation. _ |

In England1 Snell, Taylor, Oglesby, Sykes, and
Priestly smith, are amongst the chief of those who
have written on the sugject, while on thevcontinent;
Dransart, Noel, Nedin;)and Watlmont have been the
prihcipal obsérvérs. |

Before proceeding to discuss the various theories

of the causation of Miners Nystagmus I propose to set




out the recent ideas of the pathology of Nystagmus
generally and the classification of the varying folms
of that cdndition and also to describe briefly the
qomditions of work in mines in the South Staffordshire

Coalfield.

- Nystagmué 1é an involuntary oscillation 6f-the
eyeballs 6ary1ng in character, rapidity and éﬁéép,-due
toIC1onic spasm of the muscles of the eyeballé:produced
by various conditions. o
; ﬁystagmus may be classified according to the char—
acter of the oscillations or acéording‘fo the con-—
ditions under which 1t occurs into
(i)'Searéhing Nystagmus which occurs 1n'éongénital'r
blindness and is slow and sweeping in character.

It is caused by loss of central fixation.

(2) Pseudo'nystagmus; oscillations in a series of
Jerks This occurs 1in Friedrichs aﬁaxia,.multiple
cerebro sninal sclerosis and occasionally in normal
individuals. It does not occur in the primary position
of the eve but corresvonds to an intentional tremor.
It is seen only when the eyes are near their 1imit
of movement in any direction and consists of a series
of jerks in which the eyes are carried beyond the
point of fixation but in returning db not repass it:
(3) True nystagmus is divided into Horizontal, ro-
tatory, vertical, mixed (a combination of the horizon-

"tal and vertical) and converging. Horizontal is the



most common; mixed and converging are rare. Any
of these conditions may be unilateral (rarely) or
dissociated. |

'By thé second methiod it is classified:és Gongenital,
Occupational, Nystagmus due to organic disease,v
labyrynthine, and toxic. A

Congenital nystagmus 1is brought ébouf by conditioné
which prevent entirely or in part the access of light
td the reiina before the chlild has learned to fix an
iﬁage. Such éonditions are, opacities of‘the éornea
from ophthalmia neonatorum, congenital eataract,'
fétrobular>neuritis, haemorrhage or disease of the
rétiné ahd albinism, Errors of reffaction are rarely
'fhé cause. In congenital Nystagmus there 1é no per— -
ééﬁtion of the oseillation on the part of the patients.
ih most cases of Nystégmus other than congenital such
ﬁeréeptioh exists but not in all. The most common
form of occupational nystagmus 1s that found among
miners. |
?'In nyStagmus caussdrby organlc ﬁervbﬁs diseése
lesions nave been found in the pons, cerebellum,
corpbra qUadrigemina, pedunclés and the optic thalami,
i.e. a subtentorial lesion,
- There are three principal theories as to the
mechanism of the production of Nystagmus.

Duchenne:; This observer's explanation is that in

fany'system of'antagonized muscles the retardation of



nerve 1mpulses to one or a pair of muscles of the
system will produce the phenomena of Nystagmus.
Willbrand states that there 1s a want of harmony
between the centre for common reflex action of the.
eyeballs and the centres for volitional impulses.
Gower's theory is based on Sherrington's experi- .
ments. The latter observer found that after cutting
off the voluntary impulse from the braln to the spinal
centre by severing the cord the following phenomena
occurred, The stimulatlions of, say, the nerves of
the extensors of a joint produced an alternate ex-—
tention and flexion which continued for some time.
“He showed that the ceaéing'of the first extension was
‘due to an inhibition of the spinal centre by an af-
ferent impulse from the onponents, by dividing the
nerve of thesé museles and stimulating the cantral
1énd. The contraction of the extensors ceased at
once. He held that the centripetal impulse was origin-—
ated by the tension exerted on nerve muscle spindles
of the flexors.
 Gower thus applied these facts. He assumed the
presence in the mid brain of a centre whieh combines
and'coordinatesnthe action of the ocular muscles and
has also a muscle reflex action. The centre con-
trols in health the equllibrium of the antaganﬁiic

ocular muscles but it's stability is easily upset by
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various influences. When the balance is lost the
muscle reflex action tends to commence,

Allowing the poSsibility of such influences being
diminution of light in congenital cstaract, excess of
same 1n albinos, disease of neighbouring nerve centres
in cerebrospinal sclerosis, iuscular as in occupational
nystagmus or labyrythine or toxie a very reasonable
hypothesis is obtained by this theory. The criticism
has béen-made that =2 rapidity of three hundred and
£ifty osceillations per minute does not give time for
complicated nerve reaction, but I submit that there
are numerous reflex actions that occur with great
rapldity even in health, e.g. accommodation of eye
for near objects, fixing of objeects in motion by
eye, and accommodation of sar for variation of sound.

The movements of the ocular muscles are regulated
by nervous centre of different rank (Fuchs). The
lowest centres are the nuclei in the central grey ..
matter which adjoin the ventricles, and from which
the trunks of the nerves themselves arise.

The nuclel lie one beneath the other, and are con-—
nected by transverse fibres which run from the nuclei
of one side to those of the other, and by longitudinal
fibres which join the proximal to the distal nuclei,
Fom the nuclel Fibres extend to and from the centres
for the voluntary assoclated movements of the eyes.‘

The sngular gyrus 1s believed to he the centre for

e



reflex or involuntary ascociated movements, the centres
for willed movements of the éyes being situated further
forward in the cortex. ‘

It has been found that in the floor of the fourth
ventricle, the nucleil of origin of those museles which
act synergetically are close together, the nucléi for
the pupil, for accommodation and for convargence"
(internal recti); +the nuclei for the supsrior rectus
and inferior oblique (subserving elevation of the eye)
and the nuclei for the inferior rectus and trochlearis
(subserving depression of the eye) (Bernheimer's experi—
ments on Monkeys Puehs ), |

it has just been stated that in the nystagmus of
gTOéSVﬂSTVOUS disease the lesion is found in the mia
brain, corpora quadrigemina pons or éerebellumﬁandiit
haé never heen recorded s resviting from corticél
disease (except indirectly by pressure) or from disease
of the nuclel of ths cranial nerves, It may be there-
- fore conclﬁded that there is a centre:;in the mid brain
which controls the eaquilibration of the eyeball and
that this centre must Be in close associatidn with the
caﬁtres for the maintenance of equilibrium of the body.

Disease, functional or ofganic, which interferes with
this centre or with it's connection with the nuclear
centres leaves the latter in a condition of instability

ready to respond by reflex action to sxternal stimuli,
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A brief description of the conditions and methods of
~work in mines of the South Staffordshirs Coalfield will
now be given. |

Both methods of illuminstion are used,lthé pronortion
of stalls lighted by safety lamps to those using
candles or other naked lights being, the former 73.3% and
latter 26,7%. |

The underground workers may be divided into two
classes (1) coal getters (2) Hauliers datallers and
-officials who do not actually get coal hut assist in
keeping the mine in working order and bringing the
mineral to the pitmouth. ' |

0f class (1) there are several subdivisions, the
stallman may get the coal in various ways.

Holing. He has to remove by the direct action of
‘the pick. the more or less thin layer of girt or rock
that lies above or below the seam of coal. If at the
top, the process is called bannocking, if at the bottom
the term used is under holing. To hole, the miner has
to assume various positions, viz. lying on one side, sit-
ting in the semi sartorial position with one foot ex—
tended, standing with body bent (as in the commencerent
of bannocking).

- Rating. The men have to remove from the coal face,
usually without previous holing, the coal in large

lumps by the aid of a plek or dresser, In this work



the amount of constraint of position denends on the
height of the roof, .

The holer works in a very constrained.bosition of
body sund he works very hard. Any one who has seen
hinm at work will agree that the greatest possible
mnusculsr effort has to be put into every blow stfuck.
The same applies in somewhat less degree to raters
a2lthough there are nlenty of o0ld colliers who nrefer
the former work tc the latter. The lamp in either
case is comnalled by law to be placed in a safe
nosiltion and it is impossible with the lights in use
for the holer to see to the depth of his work, which
extends to_Sft. or more,

Loaders., These men fili the tubs or trams with the
cozal which they 1ift from the floor, This is exceeding-—-
ly laborious work as the lumps of coal to be raised are
very big and heavy. The men ave constrained as to
pesition by the lowness of the roof, They are better
1it than the holer as they can place the light hang-
ing on & tree or proy ciose to their work. They also
assist in pnutting up timber to keep the nlace safe,

Datallers répair the road Hsulliers, drive horses and
look after passage of tubs from the coal face to the pit

bottom.
Firsmen or deputises explore the mineworkings for



gases and other dangers,

These three latter are considered light, though ,

responsibvle positions.
Photographs of workmen engaged in all these classes of

labour will be found at the end of this paper.
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Causation.

The theorles as to the causation of Miner's
Nystagmus fall naturally into two groups:

(1) Wyopathic or Peripheral.

(2) Neuropathic or Central.

In any discussion of these the place of honour must
be given to the work of the late Mr. Simeon Snell of
Sheffiseld 1n his numerous writings on the subject, even
though one may quarrell with some of his statements as
to facts and differ from all his conclusions. It was
he who, as it were, 'paved the way' for all the subse-
qBent investigators.

Snell's first opinions, afterwsrds somewhat modified,
were expressed thus, "The disease occurs chiefly, if no t
entirely in those colliers ‘who are obliged to do their
work in the pit whilst lying on one of their sides.t®
(Lencet 1875, Vol. 2, p.8l.)

Later, however, Mr. Snell's experlience increased and
he was compelled to medify that statement thus "Further
experience and a fuller acquaintence with the working
of coalmines has shown me that, in other workers than
those working on their sides (holing), an attitude 1is
aséumed necessitating a somewhat analagous position of
the head and eyes". He says slso "Start~ing with the
original discovery that the colliers who suffered were

engaged in & particular kind of work, further investl-—
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gation hes indicated that around this is to be found
the pfime essential cause of Miner's Nystagmus.

‘His explanation ofthe patholbg& was that>the‘
affection is a myopathic disease, a local affeotion,
the reﬂult of prolonged strain 1in an unusual and con-
strained position for long and frequently recurring
periods bringing about chronic fatigue and consequent
atony of the ocular musclss, and'as a result ogcillation
of the globes. |

In other words, his positiohgwas thet the condition
necescary for tha Droduction of Miner's Nystagmus weas
work in such position that the eyves were compelled to
be set for long periods in an obliquely upward direction.
It was "another instance 6f muscular disabiiityAinduced
by overwork and similar in this respect to writers
pianist's and other occupation neuroses."

'hm.VSnell adduced many cases in supvort of his con-
“clusions which he adhered to without modificétioﬁ(to
the end &nd 1t cannot be gainseid that his figures
.proved beyond a doubt what has been verified by sub-
sequent experience by many obsérvefs; Viz.‘that the.
diséase occurs with much greater ffeduenc&'in holers
| than in ény other class of coalworkers .

Dransart; (Armales 4'oOculistique 1877, vol. 2,

p.' 12é, 1882 Vol. 2, p. 150) who conducted in France



similar and synchronous investigations, zgrees with
Snell's observations and conclusions. He says "The
mydpathy has 1t's principal seat in the superior

rectus and inferior oblique., It occasions a weakness
in these muscles. The’pair of elevators not being
ablé to overcome it's antagonist by a single effort
attempts 1t by a series of little successive and

rapid contractions.  This explains the vertical
oécillations. The horizontal ones are explained by
the impotence of the internal rectus."

Zieminski (Reé. d'ophthalm. 1889 p.637) also
supports Snell in his view that the condition is due
to the miners being forced to look obliquely either to
'the right or left. He says that the first'prime
cause of the affection is the particular work that the
hewers have to do in holing the coal in a stretched
position of head and eyes. It would appear that Snell
étartedAwith the idea firmly rooted in his mind that
position was the prime cause. Hence, his original
declaration that holers werenralone affected. When
ﬁorkers of other classes, loaders, datallers, firemen
}and even sn ehgine-driver were brought to him affected
}by the condition hé was compelled to modify his data
bﬁt.refusad to alter his conclusions. He explained

thelr occurrence by seying that in their work they
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assumed a position, as to their head and eyes, analagous
to that of the holer. | |

But in all cases cases the sustained oblique position
of the eyes is a very debatable point. Mr, Snell
Publishes photographs of miners in various positions
as near as possible as at work. He found it imprac-—
ticsble to obtain photographs showing the position of
the head and eyes of the miner while actually holiﬁg.
He, therefore, asked certain miners to assume the or-
dinary position of labour in & studio and the photo-
graph was taken., ‘ _

I submit that as evidence they are worthless,
Romiee accused him of having forged them. This was
as unjust as it wasvuntrue, but I certainly am of
opinion that the eye position of a miher at his wofk
and the eye position of the same man posed for the
camera would be in all probability be two very differ-
- ent things. It is also 1mpossible to see the position
of the eyés of a holer when he is at work. I say
this advisedly having been 1in the pit workings on
numberless occasions, He is lying under or on the
top of a seam of cogl, the light by which your op-
servations are made is negligible, it is quite impract-—
icable to pui,your head in such a position as to ob-
serve ﬁis eyés while he 1s at work. The only way to

get at the truth is for the observer t0 do half an
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hour's holing himself. This was impracticable so
one had recourse to fixing up a passable imitation
‘of a "hole" with the aseistance of practical colliers
and with the aia ofvdarkness, a pick, and a safety
lamp trying for oneself the effect of the ﬁbéifidn
upon the eyes.

My experience 1s that in the sﬁretched'out positibn,
lying on the side there.is the less need to look
obliquely. The eyes look straight or nearly straight
at the point where the pick is going to hit. r
anything, theré 1s a slight raising of the eyes but
very little. In bannoéking before the hole is suf-
ficient to allow the body to lie on the coaR®l there
is an inclination of the head required and some
obliduity of eyes. ,

In this connection there follows the fact of the
presence of the condition in others than holers, a
fPact whiech Mr. Snell admitted, alleging. however,
that in all sueh cases there is a position of the head
and eyes analagous to that of holing. In the course
of certain remarks made by him at a meeting of the
Ophthalmélogical‘society in renly to a paper read by
Mr. T. Thompson he instances the case of a man Te-
covefed from the symptoms of Nystagmus who was able
without prejudice to hie eyes to work down the pit.
‘we had even done coalgetting (getting coal down with
a‘niék)" that beinglwmka Mr., Snell implied, where no
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obliquity of vision was necessary.

Now, in this district there is a seam of @oal which
in mining parlance "will not standing holing.® It
would be unsafe and unprofitable to hole it and 1t is
got by a process called "rating. The miner with a
pick or dresser levers the coal from the face without
any preliminary undercutting whatever. I give in my
accoﬁnt of cases particulars of 9 men affected who
‘have worked for years 1n rating stalls (Nos., 5, 7, 13,
14, 15, 17, 20, 24, 25.) and of these 6 declare that
they have never done any holing in their lives, (Nos.
7, 16, 17, 20, 24, 35). They all say, however, that
the work is just as arduous and just as dangerous as
holing and in fact there are many old colliers who
prefer the latter.

Mr. Snell also contended that the fillers who
suffered all did holing at intervals. |

The following ceses are quoted in contradiction of
that statement. |

Case No. 17. This man 1s a loader in a rating
gtall where no holing is domne. He also states in
termsAthat,he hag never done any holing in his life.

Case No. 24. This man has not done any holing in

his 1ife.
See also Case No, 25,

See aleso Case No. 9. This man had been a holer for
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25 years. Three years ago he ceased holing and com—
menced to datall. Six months ago he becamalaffected
with Miners' Nystagmus. . ‘

(It should be stated that the cases outlined in
this paper are not arbitrarily selected. They are
chosen for the simple reason that they are at the
present time under my observation).

Snell elso supports his theory that the condition
is caused by overuse of the elevators, in the follow-
ing way. "In the affected miner the ocular movemente
are increeased by raising the eyss above thé horizontal
line. They are stilled by lowering the eyes below the
same. In fact miners seek relief by doing the latter.,"

See case W,B., No, 18, This man has been a holer
for 35 yeérs. He has holed principally on his side
but in all positions. For 35 ysars he has fulfilled
the conditions lald down by Mr, Snell for the vroduction
of oscillation when looking upwerd and obliquely up-
ward, Yet we find that this mah can only get relief
from his symptoms by looking directly or ohliquely up-—
ward. The moment he looks below the horizontal line
his eyeballs oscillate at an enormous rate.

With these facts in my mind adduced from cases under
present and constant observation I am just as convinced
that position is not, as Mr. Snell §§§s that ié’is, the

essential factor in the production of Miners Nystagmus.



with regard to Mr, snell's cases of compositors
- suffering from occupational nystagmus in which he
alleges the condition to be analagous and caused by
‘the analagous rosition of the eyes of those workers
i1t is doubtful if the nystagmoid movements observed in
them were strictly comparible to true miners nystagmus.
Snell's first four cases may here be examined.
critically.
1. A weakly neurasthenic youth was well one day on
leaving the works, next day found that "his eyes were
all of a dazzling sensation, objects appeared to be
noving up and down." The ozcillations were vertiecal
and jerky with some twitching of the eyelids.  The
nystagmus disaﬁpeared after rest and he returned to
work in two months. The essential differences be—
tween this case and a case of miners' nystagmus are
as follows: The movements developed after the man
had been at his work for only a few months; miners’
nystagmus only appears after years of~work in a pit.
The movements weré absent after a night's rest; miners’
nystagmus often appesrs for the first time when the
miner descends the pit at the beginning of his day's
work, and rest for a dey or two often pakes the oscilla-—
tions for a time worse.  Again, the movements
disanpeared after two months' rest. Miners' nystagmus
cften takes years to cure and is gorietimes incuragble.

£ .
1
The movements also were not gyh@hmical as in miners




nystagmus but were jerky as in the pseudo nystag-
mus of certain organic conditions.

Snell's second case was one of asthénoyig+anag;“¢
not .of nystagmus. 7 A et

The third case had ciliary spasm and asthenopla .- -
dvue to hyperopia. All his cases were of a similar .
character and were conditions of asthsnopia‘with -
nystagmold movements but with no true Nystagmus. .
Further, 1f extreme elevation of the -eyes for long
and frequently recurring periods 1s alone sufficient . .
to produce Nystagmus I should expect with Mr.
Jeaffreson the condition to occur in men engaged in
Ceiling decoration, whitewashing and other occupa-
tions involving such a position. It is, however, not
found in these men. , o o _

It might also be argued that the constant use of
certain muscles would be more likely to result in thelr
hypertrophy than in their atony and that 1t is Just as
easy to say that a nerve centre ls fatigued as that a
muscle is fatigued and, 1in this case I think,}mugn;more_
feasible. ,

The opinions of récent ocbgervere on the Pesitioen .
theory is of interest. _

Tatham Thompson states that in the distriet of South
Wales where his experience has been obtelned, there
are two éeamngf coal worked under very different don-

ditions and he gilves the result of his observation as

follows:



In the House coal seam which is worked by holing
and with naked lights Miners' Nystagmus is uncommon.

In the Steam coal whieh is worked without holing
~butrwith safety lamps, Miners' Nystegmus is common.

To be 1in aiy.Way conclusive as regards the position
theory this test should be applied under equal 1illu-~
minatlve conditions. To my ﬁind it does; however, go
far to0 prove the relatively greater importance of
illumination.over position in causation.

'Jeaffresdnv(B.M}J. 1887 Vol, II p. 109) states that
Miners' Nystagmus is common in Durham where no holing
1s done.

A. G, Reid of Nottingham (Miners Nystag. Brain
IXIX p. 4363) Tecords that in the Yorkshirve district
of Hickelton Main where no holing is dons: he found
Miners' Nystagmus common. '

Harrison Butler ( Ophthal. Vol. 7, No. 8) admite
that it ig more common in holers but gives cases wh:ich
have'dbneuno holing‘fbr years.

J. céurt in the pamphlet referred to previously,
attaches no ilmportance to position although he admlts
the large percentage of c&ases in holers whole and part
time. epogition has very little 1f anything to do
with 1%,7

H. S. Elworthy writes that the Ebbw Vale colliers
work in the»uprightbposifion and that haullers,
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timberers and repéirérs get the diéease

From these it will appear that the earlier in-
vestlgators favour the myoDathic theory and that .W
more recent observers in the 1light of Purther ex-
perience and with more clinical material are in-
clined to consider that position is of little ac-
count and that the cause must be sought elsewhere |
than in the ocular nuscles.

Just as the supporters of the myopathle theory pin
their faith to position as the principal or only cause
of Miners' Nystagmus, so some exponents Of the neuro-
path;c view regard iilﬁmination as the ali:iﬁpégtant |
'fagtor in it's causation, and the explanaﬁioh of how
the deflcient 1liumination produces the phéﬁdmena
are various. Snell¥ the greatest prbtagoniét 6f .
the position theory refuses to attach any importance
to 111umination as a cause and Court who takes the A
antitnetlc positlon asserts that bad 1ight 1s the "
cause and the only cause of the condition. .

- Court expresses this firm conviection 1n_£he:follow—
1ng‘words: "Inquiry has satisfhctorily cbnvinéed me
that 1t 18 ‘ché want of a good 1light that is the only
cause of the mischief.® .The figures which he glves

in eunnort of this Btatement here follow in brief,

No. of men working with safaty lamps.f.......524.
No. of mames of ¥iners NystagnmuB..ceocesee-. 164,




Nq, of men working with torehlight........ .eeB31.
No. of men suffering with Miners NVstagmﬁs 

Who had always USed tOrCheSe..eeeeeecenensan. O.

No. of torchlight workers suffering who - ..

had previouBsly Used LamPS...ececeseesssnionns “ 8.
No. of men working with candles....ceceeeee..o542.
No. of men suffering who had always used
CANAleB.veesteveracesecnnaas Cerena R AP
No. of candle workers who had previously . - -+ -

UBBd 18@80.00-00...0‘.......‘-t. oooooooo ';.'..'c'.'"'zs;’

Thewae figures'obtaihed by ihspection of_meﬁfeetually
at work, confirmed by my own experience hereinafter
given, are to me absolute proof that the qﬁality ofl
illumination is a very considerable factor in the causa-
tion of the disease. They 40 not however gustify the
extreme view that it is the one and only cause.

Nuel says,."The frequency of Miners' Nystagmﬁs variea
in inverse ratio to the illumination of the mine._

Harrison Butler states, "There is no doubt that
Miners ' Nystagmué is far more common in safety 1amp
mines than in candle mines," |

Romiee of Liege says that the incidence of Miners.
sttagmus in Belgium where the Muessler lamp (44 C.P.) :
1s used is greater than in Germany where the Westphalian
1arp (.66 C.P,) is used. He also states that the
introduction of the Wolf lamp (.87 ¢.P.) into certain




mines has reduced the amount of Miners: Nystagmus
by 50%.

The mines in this district (part of the Cannock.
Chase area) have both methods of illumination in =
common use. Each pit has 1t's eandle stalls and it's
larp stalls. ' |

I am not permitted to;giva actual flgures as to -
number of miners suffering from Nystagmus dbut it is
sufficlent to sa} that the proportion of miners working
in lamplit stalls is 73.3%.  Of the cases of Nystagmus
under compensation during the last two years these
stalls provided 94%.

In the cases recorded by me in this paper there 1s
not a single case of a man who has worked entirely with
naked lights, Oon the other hand, there are one or two

<

- which invite comment.

Case No. 20. The man had no trouble with his eyes
until he began to work with lamps eight years ago.

Case No. 2L. This miner worked with lamps and
candles alternately until'éight months agO‘whsn'he had
to work entirely with the former. He immediately
began to be affected and in a short time got so bad as
to be incapacitated.

case No. 23. He worked with candles till four years
ago.

At that time an explosion occurred and to con-—-

form with the Mines regulation act the district was -

put on lamps. He became affected with the eondition



two years ago. This man 1s 52 years old. He worked
with candles for thirty-six yesrs without trouble,
four years of lamps was sufficlent to disabie him.
 Case No. 24. A.Y. worked withvéandlesjfor nine—-
teen years. He had an illness and was absent for =
sigteen weeks (pneumonia). On his return he was sent
to a fresh job in a lamp 1lit diétrict,and developed
the condition in a few months. = The influence of the
illness on commencement of the symptoms will be con—
sidered later. |

In thie connection it mey also be statéd'%hat*fhé
increase in the incidence of Nystagmus Of the last
thirty years has been parallel with the increase in 5
the number of deep'mines where the difficulty of
ventilation and the presence of gas makes the use of
lamps necessary. | ”

The difference in the Tespective illuminating
powers of the lamp and candles is considerable.

Teking standard candle as unit the candle in common
use in this district 1s .§5C.P. Tk weel €onf 1o~ 5 CF

Thig difference is considerably increased in several
ways, (1) by the deposit of dust outside and soot
inside the glass chimmey, (2) the shadow cast by the
heavy bonnett of the lamp, (3) the fact that the miner
is compelled t0 piaee hié safety lemp out of the reach

of his pick. He puts'his candle where he likes.
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Snell's reiterated contention that Miners' Nystagmus
occurs in men working with candles and that miners al-
ready affected recsived no benefit on being removed
to candle mines is not germane to the point. one is
not concerned to argue that the candle is an efficient
light, but that the worse the 1ight whatever it be,
the more the Nystagmus, and that therefore illumina-—
tion is a considersble faetor in it's causation.

Nuel's Theory.

In‘the‘pages devotéd to the classification of7Ny8tag-
mus is mentioned congenital or infantile Nystagmus.

To produce Nystagmus in infancy it is neéessafv for
certain influences to prevent the formation, on either
macula, of images which sre clearer and more capable
of accurate perception than those formed on other parts
of the retina. At the age of a few weeks, differentiation
of retinal perception takes place; after which the
child learns that by fixing the macula upon the ob-
ject of vision 1t gets a much clearer image. . The
aifferentiation at this age is very slight but the
macula is slready actually the most acutely '
perceptive part of the retina and the centres have
learned to Pix the eyeballs in such a position that
the image may fall on these spots.

Retro bulbar inflammation of the optic nerve,
possibly so slight as to involve only the central

fibres,>ehoroidd—retinitis 1nvolving’thé macules, severe



congenital cataracts and corneal opacities, the result
of ophthalmia neonatorum mey prevent the formation of
retinal images.

The miner works in a very bad 1ight; He is con—
stantly gazing at unrelieved black, sometimes deéq__”_‘
black and sometimes bright, Accqrding,tozNuelﬁhé_
86es, under these conditions, not with his conee but
with his rods and these are in greatly diminished
numbers &t the macula, so much so that the visual
aculty of the rods is at & maximm in a band surround-
ing the fovea at a distance of from 15 to 20. degrees
from 1t. In this ring the visual acuity is everywhere
of the same value,  In a good light we fix with the
fovea but in the defective lights of the mine the
miner can fix at any point on this perifoveal ring.

He has no retinal directing point and the necessity
for accu:ata_qentral Pixation is absent.

Nuel with Reid contends thet these conditions are
analagous to the conditions producing Infantile
Nystagmus before the specialization of the macula,
ATe they analagous?  The infant has not learned to
fix objects. The miner has. Peopls who have be-
come blind in adult 1ife or aftér learning.to fix, do
not get nystagmus. There must be a point in the grad-
ually darkening process that occurs in certein con~
aitions, producing total blindness in adults, when the
amount of light admitted is the seme es that of a miner
Then why no true nystagmus in the

in a dark pit.



latter?

Peters Theory.

He has"heard"that an incipient attack may be
warded off by holding the head_backward.;;-Thefreaeon '
for this is obvious. The man geté.reliegfngp;bocausé
his head 1s held back, but because holding his head
back makes him carry his eyes below ihe central_point
which in most cases, steadies the eyes. | |

Case No. 18, already referred to. This man, of
course, gets relisef by holdlng his head forward erA
the converse reason., = Paters asserts also that certain
stimulations of the semi-circular canals will produce
nystagmus and incoordination of muscular actibn in
the body by action on the equilibration cenfres,,

The experiments of Barany will throw some light
on this point. That observer conducted s ome experi-
ments by stimulating the semi-circular canals in two
ways., He acted on the horizontal canals by the
Totery test, tlsting the sujoct Tound end FOWM, ¢ e
with the head erect.,. Hevfbund,that,the former pro-
duced horizontal nystagmus and the latter (with hot
water) vertical nystagmus. ¢old water used lnstead
of hot affected‘both horizontal and superior. The
Nystagmus, however, was not at all like the ordinary
Nystagmus. It consisted, not of regular oscillatory
movements , bﬁt of two movements, a guick and z slow

component, the nystagmus being increased by the patient
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directing his eyes towards the quick component and
diminished or stopped by the opposite. The two con—
ditions are not, therefore, in any way analagous as
Peters would persuade us and I cannbt_admit:that
Miners' Nystagmus is in any wayiof,auralloﬁigin. .

Bell Taylor's Theory.

This observer agrees with Snell in considering the
condition to be a purely muscular one, As this point
of vliew has. already been discussed, and will be further
referred to, 1t will suffice here to quote Dr, Taylor's
description in his own words.

He says "It 1s analagous to that rare condition
known as auctioneers spasm or to writers, cramp, or
to a similar affection of gastrocnemic museles»pbfv‘
served in ballet dancers who run and pirouette on tip
toe, until they are attacked by cramp, spasm and.
uncontrollable motions whenever the¥ attempt,#o dance :
at all.v (B.M.J.1887, vol, 2, p. 483.)

Oglesby's Theory.

This observer beiieves-Nystagmus to be induced 1in.
the miner by venous engorgement of the medulla. '

£ on's ory.

Curiously enough, this observer believes it is
caused by ansemia of that part of the brain,  The
latter's explanation of his theory is very ingenious.
His argument is that the miner in the postiure assumed
at work, holds his head in such-a position as to inter-




fere with the supply of blood to the base of the brain.
"The position in which the miner works is one which
produces a condition of cerebral anaemia generally,
but chiefly of those parte whieh derive their supply
from the basilar erteries. This area comprises the
posterior or occipital lobes which, by consent of
the most competent loczliste, are now recognised as
the highest visual centres.t

One would object to this that a2ll miners do not work
in the position described by Jeaffreson and also that
there are other classes of workers who s\gmulate this
position who do not get occupational nystagmus.
The latest ideas of the blood supply of the brain are
of interest in thhs connection, The brain vessels
are not supplied with vaso motor nerves, Intra crania 1
space is invariable snd any alteration in the supply
takes'plaee in thils way: The arteries are enlarged at
the expense of the veins by & general vaso—constriction
taking place in the body and the rate of flow through
the cerebral srteries being increassed.  In sleep when
srteriel tension through the body is lowered the rate
of flow is decreased. In_brain‘work when an extra
supply 1e needed it is procured by a general Vvaso—
constriction. In arduous bodily laebour there 1is a
vaso dlilator action in meny of the muscles of the body
and 1t might possibly be conceived that a resulting

lescening of the flow of hlood through the intraoranial



arteries takes place. That the anaemia thus résulting
or produced in the way that JefTreSOn desceribes 1is
sufficient to bring sbout the phenomena of Nysiagmus is
hardly believaeble. A general anaemia or even an
anaemia produced by compression of the basillar arteries
would produce effects upon other centres, fbr example
there would be involved the eentral nuclei of the ofher_
dranial nerves producing spasm of the eyelidg,‘spasm

of the tongus, and of the museles of the face generally
and these results would be the rule instead 6f the *
exceptioh. The centres for heart and.respirétion
would be affacted producing syncOpe and possibly j_
Cheyne Stokes Respiration. One would expect also

ir this'theofv were true, to find nystagmus after an
attack of syhébpe. As a matter of fact, this'is

never seen. As will be seen 1in the section on .
Innervation all these centres are 1n juxta pisition ,
and anaemia produced in any way could not be selective

80 as to seriously affect some and leaVe others alone.
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Summary and Conclusions.

In endsavouring to find an eXplanation of the
phenomena of Miners NVstagmus whieh 1is reasonable, and

which wiil account for all the facts, it is necessary

to assume the existence, in the mid-brein, of a cén—
tral coordinating mechanism. _ ﬁrrl
As a matter of fact, our knowledge of the function
cf many portions of the brain is very 1ncomplete _
&nd are, for the most part, a matter of speculatioh
and analogy. It must, therefore, be understood that B i
the use of certain expressions such as ﬁdisﬁurbanderof ' 5
the eoordinating centres" is based on certain assump-

tions which, although they are feasible are at present

ineapzble of direct proof. o o
| I submit that the Nystagmus of ‘Miners 18 brought

about»by a central failure and I belleve that.there

are two main factors Iin the prodﬁcticﬁ»of this centrej
~failure each of which is a necessary complement of

the other. I place.them in what 1 conside to be .

their order of importance. _

(1) Prequent and long sustained effort at a.
lshorious and a most nerve racking OCGUPatiQnr,Pro‘
ducing}a céndition of gemeral nervous instability. |

(2) Defectivelillumiﬁétion, produeing a disterbing
effeéi»ﬁpon the Qéntres governing ALL the externallk

ocular muscles by the,condition»pf high tension ;n“

~34-



which it causes all those muscles to be kept.

The miner -when at work is for long veriods at a
time in a condition of the greatest museular and _
nervous ten&ion. He 1s always in a more or.léss
cramped position surrounded by dangers whieh keep
the nervous system in a state of hypertension,.con—
seious or subconscious, He is breathing air de-
efforEApe is, frequently, to be seen in a condition
0of general muscular tremor.

He has been staring at a black surface gquite close
to his eyes. He has been straining his ciliary
muscle in attempting to sharpen the dark objects in
his view. The external ocular muscles aré strained
in converging to focus for near objects, they are in
a constant state of activity in throwing the eyes about
in the way all miners may be seen to do, in all
directions, and they participate in the general re-—
sults of the physicsal efforts. Thus the general
muscular strain at whieh he worke, throwing every
ounce of energy which he possesses into his labours. .
all his nerve capacity into every blow, involves
every muscle of the body including the axternal
ocular muscles which are sﬁbjected to the additional
strain produced in the manner described by defective
light; all the co—ordinating centres are as 1t were
in a state of exaltation,a condltion of instability,,




The co-ordinating centre which governs the extremely
complex movement of the antagonistic ocular musecles
(the most complex and therefore the most easily dais—
turbed system of antagonistic museles in the body),.
participates in the general distnrbénce and in-eon—: .
sequencé of 1t's complexity and delicacy, sooner or -
later fails to return to it's balance and remains
disturbed when the nervous and muscular strain has
ceased and the other muscle governing centres have - -
recovered their equilibrium.

| In certain bad éases of Miners' Nystagmus (as Snell
also found) there are tremors of the muscles of the
face znd neck showing that the disturbance of co-
ordination has been so great as to leave permanent
loss of equilibrium in the more stable éentres.

That Nystagmus can be_prOduced by hervous exhaustion
alone ig proved by the condition occurring in dpilep-
tics after an attack,. After the clonic spasms 1nva-
severe seizure, when the nerve centres must be in a
state of extrene fatigue, there can be observed &
distinet nystagmus. This, I think bears out the con-
tention, to some extent, that Nerve exhaustion is a.
factor in the production of Miners. Nystagmus..

There 1is also the fact that~de§;g§£§ting conditione
predispose to the dlsease wznd at times sctually de-

_termineh an attack. |
Snell snd all other observers are agreed that




- debillitating Influences may héVe some effect in pre-
disposing to an attadk of Nystagmus, This 1s cer-
taingly one of the first points that occurred to me
when I began, 16 years ago, to notice the disease.
Time after time I have known men who were absolutely
free from any obvious 1gns of Nystagmus, begin to be
troubled with the oscillations when they were laid

aside by illness or accident and had not seen a mine

for weeks, It is common enough to find a man,return -

ing to work after an 11lness or 1njur%ﬁbnost immediate—

12, notice the symptoms. As an illustration of the
former take Case No. 1.  This man has been_iil for
some time with gastric catarrh. He declares that he

only gets oscillations at all when his stomaoh symptoms

are worse. He has notvworked'down a pit on account of
his illness for eix months. -

As examples of the predisposing effects Of injury
and accident there are several instances in'my'account
of cases, e.g., No, 5. Head Injury, No. 6, Severe
injury involving General shock, No, 7. Injured knee
and influenza synchronously, No. 8. Septic cellulitis
of hand, No. 9. Ingurv to the eye, No. 11, conjunct—

1v1tis, No. 13. Pleurisy with effusion, No. 14, Uraemic
poisoning withB:'jght‘s Deenso’ No.. 15. Inf'luenza, No.1l7. want
of proper sleep for a long period, ¥o. 18. Alcoholie

e xcegs, No, 19. acute rheumatisnm.
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Yo, 21. Impure air while at work, No. 22, Injury to
hend, No, 23, Fractured ribs, No. 24, Pneumonia, No,
26. mmputation of fingers following injuries, No. 27.
Boils with general debility, No. 28. Entericpfav@r.
Thus, 1in the 28 cases quoted in this paper. there

are 19 where there existed definite debilitating in-
fluences lmmediately or almost immediately preceding
the onset of the symptoms. An¥thing which lowers
the generzl health appear to predispose to the con-
~dition. Holers who work harde® than any other élaga
' of coal miners are more subject to the condition,_
Hauliers who work least hard, rarely affected.
Firemen who have been known to suffer from.the con-
q1tion (but rarely) are subject to a great amount of
worry and responsibillity and have to peer into all the
dark corners with the light lowered, to test for gas.
Any one who ie acquainted with the conditions of
mining work knows that these men, although they are
sald to have less aiduous work, have to descend the
mine an hour before the bulk of men and they rush
round a big district, at high speed, retufning to the -
pit bottom exhausted, perspiring profusely; to stand,
While-the rank and file pass, in a biting draught.

| The deficiency of Ventilation is a contributing
Pactor as 1t acts, not only by decreasing in efficiency
of {llumination but zlso by lowering the vitalitY of

the individual.
—58—




Tha effect of aleohol is interesting in this coﬁ-
- nection, I have several cases upon which I have been
able to conduct numerous exveriments concerning this.
The temporary effect of a dose Of alcohol is in many
cases to cause all oscillstions to cease. I can
often accuse these men of having had an early morning
drink with absolute certainfy. When the stimulatiing
effect has passed off, however, the oscillstions are
worse. In case No, 18, this is seen to a remarkable
degree. The man's Nystagmus is very marked,  The
oseillations are very rapid and when he looks domn-
ward they are so bzd as tc render him to all intents
and purposes blind. Give him & pint of ale and in
10 minutes all traces of oscillation have disappeared.
Examine him two hours after, his objective symptoms .
are as bad as ever and his subjective ones are worse.
These two factors (frequent and long sustained
effort)'éﬁéfiiI;mination will satisfactorily explain
the causation of every cése of Miners' Nystagmus.
All miners who get Nystagmus do not swing picks

(Reid).
All miners who get Nystagmus do not &£ work with

the head on one side.

211 miners who get Nystagmus do not work in the

lateral recumbent position.
A1l miners who'get Nystagmus do not sit on their

hsunches (Jeaffreson).




All minérs who get Nystagmus do not work with lamps
( Court), but they all without exception work more or
less hard, at a hazardous and dangerous trade at‘high
musculer and nervous tension and in a bad light.

Symptoms of Miners' Nystagmus. -

The first sign sccording to my experience is that
the affected man doces not look straight at one on
enﬁering a well 1it room or whem met at the pit
mouth after ascending the mine. Snell mentions that
he holds hls head on one side. vIn my experience
thié is only so in severe cases but in milder cases
one notices that he rotates his head and looks side-
ways, not obliquely up'or down.

If one meets the men under the coundition above
mentioned, viz. at the pit mouth, every man who looks
so,_wiil be found on examination toc have Nystagmus in
greéfer or less degree. o |

The eyes on inspection will be seen to be oscillat-
ing more or less quickly. Usually both eyes oxcilla te
at the same speed and in the same way (bilateral)
occasionally the eyes will be seen to daiffer as tq
the character; speed and amplitude of the oscillations
(dissociated) rarely one eye @nly oscillates (uni-
1aterai). The movements may be horizontal, vertical,
rotatory, or mixed, the former being much more and

the third, next frequent. The ocular movements may
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be induced or, if already present, increased in
several ways.

By (usually) causing the miner to raise the eyes
above the horizon. |

By (rarely) causing the man to lower his eyes below
the horizon, Sse Cuase No. 18.

By lowering the man's head between the 6bserver’s'
hands with closed eyes, rotating heéd from side to

side, and then quickly rdsing the hesd, causing the
‘patient to open the eyes and to quickly look upwards.
I have found that this method will produce oseille—
tions when, 1n slight cases, no other will do so,

By putting the patient in the dark room for a time,

By causing the man to exert himself in any way by
merely bending or assuming the position of work (in
severe cases) or by greater physical exertion sueh as
digeging in the garden, running for 200 yards (in
glight or recovering oases),}see case No. 20. where
oscillations were produced after some months freedom
while running for the doctor.

Associated with the ocular movements, will be seen
in some bad cases, quivering movements of the eyelids
and trembling of the hands, head, muscles of the face
and head (very occasionally) and incomplete ptosis
(very rarely).

© Visual acuity 1s usually normal.



Errors of refraction are commonly present usually
hyper-metropie. Many authors including Nuel
Court and Dransart have said that haemeralopia is a
symptom of the disease, Court found 127 out of 164
with this symptom. Dransart found 5% only. Romlee
states that in several thousand cases he-has not found
one example of hemeralopia. According to my ex-
perience Dransart is more correct than the others.

One occaslonally sees a case where night blindness

is present, but as a rule visual acuity is quite nor-
mal when the eyes are at rest. Courts figures are
probebly based on the statements of colliers suffer-
ing from Nystagmus who when asked if they see well in
the dark, invariably answer in the negative. Their
inability to see in the dark is not, however, the re-
sult of hemeralopia but is dus to the fact that in the
dark the oscillation of the eyeballs are induced &and
"everything dazzles." _

It may be necessary in slight cases to use the
ophthalmoscope to detect the oscillations,. The nro-
jeeted light induces them, and one 1s able to appreciate
the very slightest by watching the retinal vessels.

The subjective symptoms are as follows:

The patient complains of seeing very badly in the
pit or on coming out of the pit at night. He cannot

hit the wedge with the hammer. He stumbles against



things which he was formerly sble to avoid, The
lights oscillate before his eyes or dazzle. The
daneing of the lights is usually accoupanied by
giddiness, but there is no inclination to vomi£,”V
Movement aggravates the symptoms. He cannot iden—
tify anyone z& he walks, He has to stop still for
a moment and steady himself, Headache is common.
Rlworthy and Tomlin respectively give the average
ags at which the condition occurs, at :55% and 39%
respectively. For my part I cannot see‘the slight-
est utility in averaging age. If one found that
most cases were say, men over 60, there would be
some good purpose served, but Miners' Nystagmus
oceurs at sll ages and cslculsting averages gives
no information and leads to nothing except possibly
wrong conclusions. ' _ ‘
Prophylaxis 1s of the greatest importance in this
condition, I feel convinced that with suitable ar-
rangements we can prevent such large numbers of
miners acquiring this disease as do at present, and
also prevent those who have the disease in slight
degree, from gétting so bas as to be incapacitated.
| it is the éoncensus of opinion that the first
thing to be done is to improve the illumination of
the pit. (The Home Office has, during the last

month, realised the importance of this reform and



the medical advisers of the Goverrnment are st present
engaged in investigations with a view to improve the
1llumination of mines. (British Medical Journal,
‘April 1912).). The men themselves Tecognise this
and sre anxious for improved lamps. In cértainvparts
of Australia there is a regulatioﬂ in foree, set forth
in the judgement of thebcourt of‘arbitration, that no
lamp shall be supnlied to any miner that is of less
than-5 C.P., unless an extra amount of 1% per ton be
paild for getting the coal. In Mmerice and Australia
(I have interviewed numerous miners from'both of
these continents) the lamps are much better than in
this country, and I am assured that the inciQence

of Miners' Nystagmus is less. I,haVe written for,
but have been unfortunately unable to obtain in time
for the purposes of this paper, the actual fligures

as to C.P, and as far as poasible the propoftion 6f
men suffering from the disorder.

The lamps should be at least 2 C.P.,(anvthing-
ébove this 1s impracticable,| when clean. They should
bhe very thoroughly.cleansed and the wicks attended to
after every time they are used. The oiiiﬁrovided
should be of the very best quality. If possible a
fresh lamp should be glven to every miner who 1is
engéged at the coal face, at half day time.

Many colliery lamp houses are insufficiently
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stafféd.and'ﬁbﬁ éfficienﬁly SUpéfvised;' What

. y:shéuld,be oné.of}the most_impdrtant'parts:gfﬂfhe ,
works 1s frequently grossly naglécfed;éndiofﬁen;:
after a short day's work, and on thé highiféhift;
lamps are served out that have been perfunetorily
filled and never cleaned at all.

The lamps should be provided with a shield so
that one man in following snother in or out of the
workings may not be dazzled by his predecessor's
lamp.

The men should be periodically inspected by the
colliery surgeon. Only those engaged in actual
arduous work at the coal face nsed be exsmined. .

The man who blinks on coming to the light or
who exhibits the curious sideway look described
in & previous section should be carefully examined.

If he have Miners' Nystagmus badly he should be
a2t once taken from the pit and treated as herein-—
after described. |

If he is not & bad case, but has obvious ocular
oscillations under one of the various tests des—
eribed, he should be treated for his general con—
dition,immediately given work involving less eye
strain, less worry and les musculal and nervous
tension. This need not necessarily be out of the

pit. He need not cease work he 1is best at work.
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When no obvious eye tremor is seen he should be
examined by the aid of the ophthalmoscone, in order
to detect the slight movaments which indicate the
commencements of the mischief. These should have
their labour to some extent lightened. less RESPON-
SIBLE work and the best light possible.

The man whe comes for treatment when he has
nystagnus badly is & heart breaking proposition.
Blworthy gives four or five months as a2 common.

length of time for recovery to take place. I

regret to say that my expnerisnce is not so fortu-
nate as his, I find that many cases take years to
recover and recur at the least return to the old

conditions.

Stryvchnine and Potassium Bromide are the only
drugs that I have found of any serviece. ~Iron has

been found to glve results by some observers and

Quinine has also been given. The following are
necessary concomitants: -

Fresh»air-and exercise,

Total abstinence from alcohol, -
Stoppage of smoking,
Frecdom from excitements of over—exertion, .

- mrrors of refraction should be corrected



APPENDIX.

List of 28 Cases of Miners' Nystagmus.

Cese 1.

H.B. aged 40, worked in mine for 25 years as a
dataller and road repairer. Six months ago became
111 with CGastritis and has neverlbeen gble to work
in the mine sgince, He notices a definite though

slight oscillation of the eyeballs whenever his

stomach symptoms are worse. He 1s neurotie.
Slight lateral nystagmus seen with the naked eye
only once out of fourteen successlve dally examina-

tions.

Cage 11. ’
D.D. aged 54, worked in pit 45 years, mostly with

lamps, not with candles for 1 month before date of

symptoms,
Nature of work, bannocking. This man never has

to assume the lateral recumbent posture.

Usual symptoms, Rotatory Nystagmus.
Cszse 111,

G.G. aged 57, worked in pit 45 years, lamps; last
20 years.

Nature of work, bannocking. This man, however,

has to do some holing where he had to assume the
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lateral recumbent posture. He haé beén,under
treafment fifteen months ahd has stili bad Nystagmus.
Usual Symptoms, Rotatory Nystagmus.

Lase IV.

W.D. aged 32, worked in pit 19 years; lamps for
greater parf of time &nd with lamps continuously for
last 2% years.

Nature of work, bannbcking. when‘hole is far
enough under he gets into the 1atera1Arécumbent
position.

_' Usual symptoms, Lateral Nystagmus, very rapid.
Case VI B

E.A. aged 55, worked in pit 45 years, last 20
years entirely with lamps. Naturevof work, hé is
in & rating stall and never has to do eny holing at
all, has done none for 10 years.

Onset of symptomg, two years ago immediately
following an injury to hand sustained in tha ﬁork.

Usual symptomg, Lateral Nystagmus.

Case VI,

J.B. aged 40, worked in pit 27 years, lamps for
laét 10 years with exception of & period of 10 months,
two years ago. Nature of work, bannocking; never
had to lie down. 4

Onset of symntoms, had a severe 1njury involving

three weeks 1in bed, in which I attended him, There
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was no obvious Nystagmus then. Immediately he
commenced work oscillations of: the eyebslls began.

Usual symptoms, Lateral Nystagmus. |

N.B. This man has worked for some years in mines
of North pmerica. He states that he had to work
Very much longer hours there (in non-union mines)
but that the lamps were very much better. He never
saw any lamps in this country to equal them. (I am
endeavouring to get particulars of these lamps from
address supplied by him). N
Case VII.

¢G,H,.C, aged 26 years, worked in pit 13 years, lamps
for last ten. | |

Nature of work. Is in a rating stali. Has
never had to do any holing in his life. o

| onset of symptoms. Nine mohths ago had an in—

jured knee and influénza simultansously. Noticed
a week after returning to work "the dazzling. of the
lights."

Usual symptoms. . slight léteral Nystagﬂué.

Cuse VIIZX.

J.P. aged 40, worked in pit for 24 yeaTs, lamps

for eighteen.
Nature of work. Is a holer; undercutting.
Onset of symntoms. Three years ago had sciatica,

two years ago had sentic hand, is somewhat indefinite




as to wheh he first noticed the symptoms, but says 1 t

was twq or three vears ago, snd that it has rapidly

got worse.

Usual symptoums, Rotatory Nystagmus.,

Case IX,
A.B. sged 62 years, worked in pit 56 yéars, for
last 25 years with lamps.
Nature of work. Haes been a holer for ésNﬁears
_ duiing which time he declares he never had.a symp tom
of Nystagmus. He hecame a dataller three years ago.
He had & blow on the eye in Septerber last and im;
mediately after noticed the dazzling of thé 1lights,
There is no douwbt that up to auite recently this
mah had no trovble with his eyes as I know him to be
the most svcecessful poacher of thé district within
the lasﬁ twelve months, and an excellent shot. |
Usual symptoms, Lateral Nystagmus, very rapid.
Case X. |

J.M, aged 33, worked in pit 21 years invarizbly

with lamps.,

Nature of WOrk.: Heave up doggié, i.é. avhaﬁlier
who haé t0 kéep the endless rope running, restore -
derailed trams, keep driveré and boys in order, &
very hustling occupation.

onset of symptoms. Deceiber 3ist last.

Usual symptoms. glight Motatory Nystagmus.,
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Case XI.

T.C. aged 45, worked in pit 35 years, last 20 with lamps.
Nature of work. A fireman or deputy forblagt_15
vears. 7 o
Onset of symptoms. Two and & half years aéo héd
en attack of conjunctivitis, after which he found the
lights began to dazzle. '
~ Usual symntomns . Lateral Nystagmus (slight).
Case XII. |
J.P. aged 55 years, worked in pit 41 years, with all
kinds of lights, for lagt four years.with lanmps bnly.
- Nature of work, Bannocking, does not have.to lie
down. o | "_ _v
Onset of Symptoms. Has had no,illness'firét
noticed the symptoms three months ago.
‘Usual signs. Lateral Nystagmus.
Case XIII, IR
T.J. aged 41 years, worked in pit for 27jyears,
lamms for last i? years., ‘
Nature of work. Ratihg,.no holing whateﬁer.
onset of symptoms. This man never had any symptqms
until he had ah attack of pleurisy wiﬁh effusion six
months agb. |
Ordinary symptoms; lateral Nystagmus.
Case X1V, _
W.B. aged 55, wbrked in pit for four years mostly

with naked light but for last two years with larps.




Nature of work. Rating, no holing.

Onset of symptoms. Up till two years ago had no
symptoms. At that time he had acute Brights and
uraemic poisoning. When he started to work after
recovery the usuval symptoms of Nystaemus apﬁeared.
Lateral Nystagmus. | |
Case XV,

'w.P.'aged 38 years, worked in mine, 25 years for
last 17 with lamps.

Nature of work, Rating, has done no holing for
tenlyears. |

Onset of Symptoms. Had & severe attack of in-—
fluenza eleven mOnths.ago, first noticed symptoms six
months ago. |

Usual Symptoms. Rotatory Nystagmus.

Case XVI.
w.J.D. aged 30 years, worked in pit 19 years always
with lamps.

Nature of work, Loader, never done &ny holing or |
cogl getting in his 1ife. _

Onset of symptéms. He had no debilitating illness.
Piret noticed symptome twelve months ago.

' Usual signs. Lateral Nystagmus.
Case XVII,

F.P. aged 24 years, worked in mine 11 years, all the

time with lamps.
Nature of work, Loader in & rating stall, where Mo




holing whatever is docne. He has never done any holing
in his life,

Onset of symptoms, In the earlier part of the
winter both his children had whopping cough and he got‘
very little rest. He noticed the symptoms first about
six weeks ago; (February 1912).

Usual symptoms. Lateral Nystagmus,

Case XVIII, |

¥.B. aged 55 years, worked with lamps for last 17
Years. :

Nature of work. Has been a holer for 30 years,
hag worked in 211 positions, but mainly.in the lateral
recumbent position.

" Onset of symptoms . Thres years &go first noticed
that oscillation of objects was taking place. Had
been "on the beer" for some months, having nine gallons
every éﬁiﬁay, which he drank himself in addition to
sundry odd drinks at verious times on his way from work
~and at night.

This man has all the usual signs and symptoms with
one important exceptidn. The only position in which
he can steady his eyes is in raising thém directly or
obliquely upwards. The oscillations are. induced
the moment he looks dowmvwards. |

Usual Symptous. Rotatory and very rapid.

Cage XIX, _
q.R, apged 53 years, worked in mine for 44 years,



with a2ll kinds of lights for last three years with
safety lamps.

Nature of work. Holing in all positions, lying,
£itting, and standing, also practical man at all kinds
of pit work, -

Onset of symptoms, States that he has never _
noticed any oscillations of objscts in his 1life, until
within the last three monthe. He has done‘no work
for four months as he is at present recovering from
a severe attack of acute rheumatism with endocarditis,
and it 1s while sttending him for thls condition that
I have observed that he has pronouﬁced Nyetagmus.

Usual symptoms. | Lateral Nystagmué.

Case XX,

S.D. aged 30, worked in pit for 17 vears,\;amps for
last eight years., |

Nature of work. Rating. Never did any hoiing in
his 1ife.

- Onset of symptoms, Had no debilitating condition,
first noticed them two years ago. | |

Usual symptoms., Lateral Nystagmus.
¥.B. This man has been at play for eighteen months.
His master will not allow him to descend the pit until
he has been wsll for some time, He has had no
oscillations whatever for two months until one day

when he was sent by a nelghbour at 5 a.m. to get the




doctor. He ran all the way and on arrival at the
doctor's he had distinct and obvious Nystagmus.
'Case XXI.

J.D. aged 28 yeers, worked in mine 8 years w1£h
lamps and candles, for at least 8 months entirely
with lamps.

Nature of work, Bannocking. No work in the
lateral recumbent position.

Onset of symptoms, Had none until six months ago.
He wes put intd a fresh stall about ten months ago,
whére the air was very bad.

Right eye Horizontal rapid.

Left eye rotatory Slbw. 0Dissociatedl.

Case XXII,

J.C. aged 38 ysers, worked in mine 24 years with
- lamps for last 10 ye&ars. ,

Nature of work, Coal hewer, mostly undercutting,
_sitting and latersl recumhent position.

onset of symptoms. These followed a severe injury
to the hand sustained two years ago. Oscillations
commenced soon aftér starting to work.

Usuﬁl symptoms. Horizontal Nystagmus.

Case XXIII.

¥.R. aged 62 years, worked in mine 40 years. Up
till four years ago always worked with candles, until
| on
rfhere wes an exnlosion and the distrlct was "put sg

lamps" end hes worked with lamps ever since.




Nature of work, Holer mostly undercutting.

Onset of symptoms, On Christmas 1910 fell on =a
chair énd broke two ribs, first noticed oscillations
eight months ago,

Usual symptoms. Vertical Nystagmus Bilateral.

Considerable muscular tremor of the face snd ligs.
Case XXIV,

 A.Y. aged 34 years, worked in mine for 21 years.
Jp to 1910 always with candies,

Nature of work. Rating, never done any holing
in his life,.

Onset of symptoms. In 1910 had pneumonia which
Incepacitated him for sixteen weeks. When he started
he was put to“rateyin a lamp stall and noticed the
first‘symptoms two wesks later. |

Usual symptoms,  Rotatory Nystagmus.

Case XXV.

A.I., aged 30, worked in mine for 15 years with

lgups always. |

Nature of occupation., Loader in rating stall,

never done any holing in his life. |

nset of symptoms, Twelve months agd had severe -
injury to hand, neeessitating arputation of two fingers.
Noticed nystagmus on his return to workK.

Usual symptoms, Horizontal Nystagmus.
Case XXVI.

N.G. @ged 32 worked in pit 20 years.



Nature of work. Stalling in a holing stall had
to do holing frequently.

Onset of symptoms. Had an injury to back which
disabled him for five weeks. Some months after he
noticed the dazzling of the lights. He was at play
for‘seven months and went back to work with definite
Nystagmus still present. He was put to work at ny
requeét in a2 candle 1it stall at holing, but in an
easy place. .He has continued to work without inter-
mission and his oscillations have gradually:got less
until they are now only seen with the 0phthalm0300pe.

Usual symptons. Lateral Nystsgmus,

Case XXVII. |

v.P., aged 39, worked in pit 28 years.

Nature of work, Staller in holing stall,

onset of symptoms. Bad boils with géneral debility,
followed b& Nystagmus, noticed four months after.

Tﬁis man, like Case No, 26, was sent to work with
well defined nystagmus in an easy stall to do bottom
holing (lateral recumbent position) and he has im-
proved ever since, | He is,.however,Ain a candle 1it
place.

Usual symptonms., Rotatory Nystagmus.

Case XXVIII. |
R.E. aged 34, worked in pit 21 years, nearly all

the time with lamps.
Nature of work., Loade¥ and driver. Never did




any heling in his 1life.

Onset of symptoms. Had typhoid fever about two
years ago and when he started work, symptoms of nystag-
mus developed. He has never played. He hag, on
ny recommendation, besn put on a job at looking after
the roves of the maln road., He is better after one
yvear at this, but is still troibled with oscillations
at‘timas, especially when he feels out of sorts.

Usual symptoms, Vertical Nystagmus.
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Hauliers.

Bannocking or top-holing—1st Stage.

Drilling.

Bannocking or top-holing 2nd Stage.
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Datalling (Timber Drawing). Man on left of picture is ra\jng.

Man on right is loading.
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Bottom-Holing—Ist Stage. Bottom-Holing—2nd Stage.
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