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NOTES ON AN IMPROVISED NASAL OXYGEN APPARATUS. 

By LIEUTENANT-COLClNEL W. A. ROBINSON, M.D., 

Royal Army Medical Corps. 

THE following notes have been prepared in the hop'c that they will be helpful in solving 
the difficulty of providing a sufficient number of sets of oxygen administration apparatus to 
meet the needs that would arise in the event of chemical warfare in any theatre at home or 
abroad. 

Most medical units have a limited number of oxygen administration sets such as the 
B.L.E., Haldane, Cambridge anq Hi-Co apparatus. O",ing to difficulties in transport and 
production in war it is not always possible to provide sufficient of these and, therefore, it may 
be necessary to improvise. 

The apparatus to be described has undergone laboratory and cliniCal tests with satis
factory results. Details are given in· this article. 

THE :MASK AND BREATHING BAG. 

Major J. G. Scadding, R.A.M.C., drew attention to an improvised mask. and breathing 
bag, which he had seen in us'e elsewhere, and very kindly produced a model. From this, 
plans were drawn (see figs. I, 2 and 3). Considerable numbers of these masks and breathing 
bags have now been made in the M.E. 

Instructions for making the Mask. 
Required: 

Used and discarded X-ray films. 
Adhesive solution made by dissolying small pieces of cleaned X-ray film in acetone 

until it is of a " gummy" consistency. 
A piece of glass tubing, It inches long, external diameter 8 mm., internal diameter 

6mm. 
Tubing I.R. size 10. Adhesive tape. Cotton tape. 

Method: 
'(a) Soak the used X-ray film in hot water and wash until clean and transparent. Leave 

to dry. 
(b) Make, from 3-piy wood or stout cardboard, permanent shapes having the exaCt size 

and outline of A and B in fig. 1. This can be done either by tracing from fig. 1 or by pasting 
it on to the wood or cardboard and thereafter carefully cutting round the outline. These 
shapes serve as guides for cutting the film. 

(c) Prepare the required number of Parts A and B by placing these shapes on the cleaned 
X-ray film and cutting round the outline with a safety-razor blade or some other suitable 
cutter. 

(d) Fold over the teeth in Part A to a right-angle at the dotted line shown in fig. 1. 
(e) Bend Part A so that the holes overlap: insert glass tubing, C, through the holes, with 

the lipped edge inside the mask. 
(f) Place Part B on Part A, bent to a corresponding ovoid shape, and seal the teeth of 

A on to B ",ith acetone solution. Seal the overlap in Part A. Leave to dry. 
(g) Take a piece of rubber tubing long enough to encase the sharp free edge of A. Slit 

it longitudinally, slip it over the edge, and fix it in position by a few small strips of adhesive 
tape. 

(h) Attach pieces of cotton tape for tying round the patient's head through the slits in 
the projecting lugs in B. 
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FIG. 1. -CII 
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16 Notes on an Improvisid Nasal Oxygen Apparatus 

FIG. 2. 

FIG. 3 
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w. A. Robinsoll 17 

Instructions for ,naki1tf? the Rreatking Bag . (Fig. 3.) 
Required: 

Rubber tubing, size 18, length 9~ inches, with three holes in the side at different points 
near onc cnd. 

Jaconet, 7 inches by S inches . 
. \dhcsivc tape, width 1 inch . 
Glass tubing, length 5 inches, not lipped . 

.11 elilOd : 
(,, ) Fold the jaconet exactly in two, so that, when folded, it measures 7 inches by 4 inches. 
(b ) Insert the perf6rated rubber tubing between the folds against the blind edge, as illus-

trated in fig. 3, taking care that the perforations are inside the bag-to-be, but not occluded. 
(c) Bind the free edges of the folded jaconct together with the adhesive tape, so as to 

com'ert it into a rectangular closed hag. Reinforce with an extra piece of adhesive tape 
round the points of entrance and exit of the rubber tubing. 

FIG. 4. 

(d) Slip the longer free end of rubber tubing over the glass connecting piece emerging 
frol11 the mask. 

(e) Slip the 3-inch piece of glass tubing, noted above, into the short free end of the [Ilbber 
tubing. This is the connecting piece for attachment to the flowmeter. 

Fig. 4 illustrates the nasal mask and breathing bag joined together. 

THE FLOWMETER. 

A simple form of flowmeter for use with the mask, which could be made from materials of 
which ample supplies were available locally, was devised in collaboration with various medical 
offIcers. 

The principle is as follows: The oxygen, beh\'een the cylinder and the mask l is made to 
pass through a small aperture of standard size. The rate of flow through this aperture 
depends on the pressure behind. This is measu red by the downward displacement, against 
atmospheric pressure, of a cohunn of water in a glass tube-in other words, by a simple mano
meter. 
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FIG. S. 
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Required: 

W. A. Robinson 

Instructions for making the Flowmeter. 
(For details, see fig. 5.) 

19 

A standard " Bristol .. blood~bottle with a tight-fitting rubber bung with two per
forations to take glass tubing. 

A piece of copper or brass tubing of the shape and dimensions given in fig. 5. In this 
is drilled a hole which must be standard, as the graduations on the manometer 
depend on this. The tubes can be made by Ordnance workshops. . 

A straight piece of glass tubing, of approximately the same dimensions as the metal 
tubing, and a piece of rubber tubing to connect the two. 

lvlethod: 
(a) Assembly of the flowmeter needs no description. It is illustrated in fig. 5. 
(b) Graduation is effected by connecting up the flowmeter in series with a standard flow

meter such as the B.L.B. To enable preliminary readings to be taken, make a series of grease
pencil or waterproof ink marks on the glass tubing. 

(c) Pour water into the bottle until the manometer reads zero and adjust the cork firmly. 
It is essential that the level of the water should be exact. 

(d) Then make the various connections, but before attaching to the cylinder gently furn 
on the oxygen, otherwise the first sudden rush before it is regulated might blow water out 
of the flowmeter. ' ' " , 

(e) Regulate the flow of oxygen until it records 2 litres in the B.L.E.manometer.' It 
will be seen that the column of wafer in the glass tube is forced down to a constant leveL· 
Note this level in terms of the grease-pencil marks. 

(if Increase the flow until the B.LE. manometer records 3 litres and again make a 
reading. 

(g) Repeat up to 7 litres. 
(It) Disconnect and make permanent marks on ,the glass tube with a file to indicate the 

different readings. ' 
Once one manometer has been graduated in this'way, others can' be copied from it, pro

vided the hole in the metal tube .is constant. 

-Instructions for Use of Flowmeter. ' , 

(a) Pour water into the bottle 'until, with the cork firmly pressed home, the level is exactly 
at the zero mark. ' , 

(b) Connect the flowmeter to the breathing bag by a suitable length of rubber tubing. 
(c) Turn on the oxygen at ,the cylinder and, when a gentle, constant stream is issuing, 

attach to the flo·wmeter. Adjust, the flow until the manometer reads 6~ litres a minute. 
Readjustments of the cylinder tap will need to be made from .time to time to maintain 

this rate of flow. 
Complete Apparatus in Use. 

The assembly of the different parts, and the method of applying' the mask, are sho,m in 
figs. 6, 7 and 8. These figures are self-explanatory and no further description is necessary. 

TESTS. 

Lab()ratory.~Under the direction of Professor G. V. Anrep, M.A., M.D., D.sc., F.R.S., 
Professor of Physiology of the Faculty of Medicine, Egypt, a test was m~de. The following 
is a COPy nf his report. 
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20 Notes on an Improvised Nasal Oxygen Apparatus 

FIG. 7 . 

• 

FIG. 8. 
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W. A. Robinson 

" We tri~d the mask on two subjects with these results: 

Physiological Lahoratory. 
:iO Apr. 42. 

21 

Flowmeter Alveolar CO2 % . Alveolar °2% 
45·3 
49·9 

1. 6 L 5·45 

2. 

6~--6~ L 

6L 
6t-6! L 

5·50 

5·32 
5·40 

44·3 
.50'5 

These figures are not reduced to N.T.P: The CO2 shows that there was no 
overventilation during the experiment. 

(Sgd.) G. V. ANREP." 

Cl-i1tical.-By kind permission of Colonel H. D. F. Brand, Officer Commanding,-- (~cot
tish) General Hospital, the apparatus was tested clinically.' The following is the report: 

" During the past two months the improvised nasal )11ask and flowmeter has been in use 
in the administration of oxygen to cases of pneumonia in the medical wards of this hospital. 
1t has proved an excellent substitute for the B.L.B. apparatus. It is light and comfortable 
to wear, allows of freedom to the mouth and remains in position during vomiting and feeding. 
The flow of oxygen is adequate if the flowmeter is properly adjusted but care is required in 
doing this at the commencement. 

Recommendations: 
(i) Tapes should be fixed across the head from the upper horizontal tapes to prevent 

the breathing bag from falling off the head. 
(ii) A longer rubber attachment from the nose-piece to the flowmeter is necessary to 

allow of free movement of the head. 
-- General Hospital. 

30 Jttne, 1942. 
CONCLUSIONS. 

(Sgd.) ]: H. DUNN, Lt.-Col., 
O.c. Medical Division." 

This improvised oxygen apparatus has proved satisfactory. Although in appearance 
it looks very fragile it has the advantage that, if the mask is damaged, it can easily be replaced. 

It permits the patient to expectorate, vomit and drink without interrupting the flow of 
oxygen. 

In hot weather, the patient has no feeling of discomfort owing to its lightness. 
In the event of chemical warfare on a large scale, this improvised mask is likely to form a 

good substitute for the standard oxygen apparatus, sufficient. numbers of which are not 
available. 

M.y thanks are due to all those officers mentioned in these notes. In addition, I am most 
grateful to Colonel]. S. K. Boyd for his continued encouragement and for reading and cor
recting the proofs, to Major D. W. Ashcroft, R.A.M.C., for photographs and to Corporal J. C. 
Kenyan, R.E., for figs. 1,2,3,5, and 7, on which he took endless trouble. 

guest. P
rotected by copyright.

 on M
ay 22, 2023 by

http://m
ilitaryhealth.bm

j.com
/

J R
 A

rm
y M

ed C
orps: first published as 10.1136/jram

c-82-01-03 on 1 January 1944. D
ow

nloaded from
 

http://militaryhealth.bmj.com/

