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APPENDIX 1

Administration of Aluminium Aerosol
By B. M. WRIGHT

A review of the previous methods for administering
dust by inhalation suggested that none of them was
entirely satisfactory. Tumble mills are inconvenient and
noisy ; also methods in which previously prepared dust
was dispersed into chambers were inconvenient owing to
the size of the chamber necessary to store the volume of
aerosol required, and to allow a number of men to
breathe in and out without building up an undue carbon
dioxide tension. Both methods also suffered from the
disadvantage that it was difficult to control the dose
administered with sufficient accuracy.

Use was therefore made of a technique developed for
exposing animals for long periods to controlled con-
centrations of airborne dust (King and others, 1950), in
which dust is fed by means of a special mechanism
(Wright, 1950) into an air stream which is blown into a
chamber. This gives satisfactory control of concen-
tration and a supply of fresh air for breathing.

Since it would not be convenient to use a chamber
large enough to contain the men, a small cabinet with
breathing tubes and mouthpieces was used. To prevent
large changes of pressure which would result if all men
inhaled simultaneously, the chamber was fitted with a
spirometer bell, which gave it a variable capacity.

The arrangement is shown diagrammatically in Fig. 1.

The apparatus consists of a cylindrical container (1)
of galvanized iron with a detachable conical top (2).
On the top of the cone is fixed a platform (4) on which
rests a dust-feed mechanism (3) with its nozzle pro-
truding through the platform. The mechanism is con-
nected to compressed air by a rubber pipe (5), and to a
200 volt A.C. by the lead (6). Four outlet nozzles (7)
in the sides of the cylinder are connected by means of
lengths of concertina tubing (9) to rubber mouthpieces
(10), which are fitted with valves so that the subjects can
only inhale from the chamber, and exhale to the outside
air. Thus the cabinet is not liable to be contaminated,
and the mouthpieces and valves can be removed and
sterilized. The lower part of the cylinder is filled with
water and an air outlet (11) protrudes above the water
level ; this is covered with a galvanized iron bell (12)
suspended by a string (14) from a grooved pulley (13).
The weight of the bell is taken by a helical spring (15)
secured to the fixed axle round which the pulley rotates.
The tension of the spring is adjusted so that the bell
comes to rest at the middle of its range, but can be

moved through the whole of its range without producing
any appreciable resistance to breathing.

The apparatus is mounted on a ring stand (16) fitted
with three castor wheels (17). As the appearance of the
dust feed mechanism differed slightly according to the
composition of the dust administered, a metal cover (18)
was placed over it to conceal it.

In use, air was blown in through the mechanism at
40 1./min., and escaped through the nozzles (7) to the
mouthpieces. This rate of flow was sufficient for the
average respiratory volumes of four subjects. Fluctua-
tions in air consumption were absorbed by the bell.

The apparatus and its method of use are shown in
Fig. 2.

The rate of feed of the mechanism (for the treatmen
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of group A patients) was adjusted by trial and error
until a filter paper sampler, aspirating at 10 l./min.
through the inlet valve of a mouthpiece, collected on the

average 50 mg. of dust in 15 minutes. Once the mecha-
nism was set it was found possible to check the concen-
tration sufficiently accurately by means of a filter paper
and hand pump (Watson and Hounam, 1948), using
visual assessment of stain intensity.

The compressed air was supplied by means of a
Northey rotary blower, operating without lubrication
of the compression chamber, at a pressure of 15 Ib./sq.in.
This discharged into a reservoir of about 2 cu. ft.
capacity, filled with water cooling coils to condense
moisture. The reservoir was connected through a short
length of rubber hose (to prevent transmission of noise)
to piping in the room where there were three air points,
each with a flowmeter and control valve.

The whole arrangement worked well over a period of
42 months, with on the average about 150 quarter-hour
treatments every week. The dust-feed mechanisms gave
no trouble with aluminium dust, though they worked
rather less well with the mixed carbon dust and alumi-
nium, probably because of the lower feed rate.

APPENDIX II

SUMMARY OF POST-MORTEM FINDINGS IN GROUPS A AND B

Case Date of . e | No. of
No. I Sex ’ Death Post-mortem Findings ! Treatments
Group A
9 M 28. 1.53 Haemorrhagic pericarditis (? influenzal), pneumoconiosis .. .. .. o 503
Gg x *21.10.53 Lobar pneumonia, silicosis, coronary arteriosclerosis .. .. .. o i i?
83 M 31. 1.51 Silicosis with tuberculosis . .. .. .. .. 265
140 M 22. 4.52 Cardiac failure, myocarditis, artenosclerosns, silicosis .. .. 182
28 M 28. 3.51 Acute congestive heart failure, chronic interstitial nephritis, silicosis .. .. 152
95 M 23. 1.53 Acute cardiac failure, cachexia, dust reticulosis and silicosis .. .. .. 140
110 M — — <100
107 M — — <100
120 M — <100
74 M 18.10.49 Heart failure, arteriosclerosis, silicosis .. .. .. .. .. .. .. <100
34 F — — <100
91 M 16. 6.51 Silicosis .. .. .. .. .. <100
66 M *6. 2.52 Cor pulmonale, advanced SIIICOSIS, and emphysema .. <100
13 M 21. 4.51 <100
149 M *8. 5.51 Silicosis and pulmonary tuberculosis <100
150 M 26. 1.51 Silicosis . <100
168 M 9. 1.51 Bronchial carcmoma, miners’ pneumocomosm <100
Group B
104 M *16.10.51 Angina pectoris aggravated by pneumoconiosis .. .. .. .. .. 334
32 F 4.11.52 Congestive heart failure, emphysema, silicosis .. .. .. .. .. 261
55 F *12.12.51 Silico-tuberculosis .. .. .. .. .. .. .. 252
105 M 24. 2.41 Pericarditis, infective T. B silicosis .. .. .. .. .. .. .. 243
45 M *10. 5.51 Silicosis . 205
26 M 7.12.52 Myocardial degeneratlon, chronic bronchms, silicosis 246
130 M *21. 4.51 Congestive cardiac failure, silicosis and emphysema .. 145
70 M * 8.2.52 Acute oedema of the lungs, acute bronchitis, silicosis 139
23 M — — <100
7 M 7. 5.50 Bronchial carcinoma <100
62 F — — <100
50 M — — <100
18; M 25.11.50 Silicosis <100
109 M *11. 3.53 Renal adenocarcinoma, snlnco-tuberculosns . . <100
148 M 19. 1.50 tCardiac failure, pulmonary emphysema, chronic bronchitis <100
170 M 28.10.50 Cardiac failure and pulmonary oedema due to silicosis <100
* Lungs obtained for ination. + Bronchi hronic right aortic valvular disease.
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APPENDIX III

Symptomatic Change Related to Change in M.V.V., V.C., and Clinical Grade after Three Years’ Treatment

The summary (Table) of average changes shows that
after three years of treatment those patients who claimed
that their dyspnoea had improved had deteriorated
most on the basis of clinical grading. Conversely, those
who claimed that their dyspnoea was worse had, on the
basis of clinical grading, deteriorated least.

As regards the changes that occurred in the M.V.V.
and V.C. values, there is little to choose between patients
claiming improvement of dyspnoea and those claiming
no change, though there is a comparatively greater drop
in the M.V.V. and V.C. values of those claiming dyspnoea
to be worse.

The five women irrespective of their subjective sympto-
matic change showed an average increase of 6:9 1./min.
in the M.V.V., but very little change in the V.C.
and clinical grade of dyspnoea. These findings, which
are at variance with the general downward trend of the
M.V.V. and V.C. with advancing age as shown by
Gilson and Hugh Jones (1949) and in this report,
probably reflect the greater reluctance of women to
undergo assessment on a spirometer and hence the
longer time they require to learn to perform the tests
effectively.

AVERAGE CHANGE IN VALUES AFTER THREE YEARS’ TREATMENT RELATED TO DYSPNOEA

No. of M.V.V. V.C. Clinical
Remarks Patients| GrouP (I./min.) (litres) Crade*
Patients claiming dyspnoea lmproved_ - .. .. 11 g I{ 3 } _23 :g ;g } ~033 1815 }+0 .6
Patients cl dyspnoea unchanged .. .. 11 A —24_ TT028Y _gas | 04
aenscaumng yspn ng i 8 +22} 12 _053} —035 +04}“'04
Patients claiming dyspnoea worse .. 2 A | -83 0651 _o. +05 1_o.
- o dysp 1 B T30 )68 2067 }-oes %3 Jros
All women irrespective of symptomatlc cEange 5 A +6-9 Nil +02
* An i in the clinical grading indicates deterioration.
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