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OBSERVATIONS ON PIGNET'S FAOTOR.1 
By CAPTAIN J. A. BALCR. 

PIGNET~S factor may be briefly described as an index of physical 
efficiency. It is arrived at by the following formula :-

F=H-(C + W). 
In this F represents the factor, H a man's height in centimetres, C 

his chest measurement at maximum expiration, also in centimetres, and 
W his weight in kilogrammes. The larger the excess of Hover C + W, 
or in other words the larger the factor, the poorer the man's physique. In 
rare cases C + W may be larger than H and then F becomes negative. 
This only occurs in exceptionally powerful men. 

About a year ago Colonel Melville wrote to me suggesting investiga
tions as to the result of physical training on the factorF. I was unable to 
take it up at the time, but in February, 1911, I began collecting results for 
this purpose, and have carried them on uninterruptedly since. Captain 
J. A. Turnbull very kindly collaborated with me by carrying on simul
taneous observations at the Depot at Ayr. 

Pignet when determining his formula added to it a scale for classifying 
men according to the size of their factor. This classification was as 
follows :-

Factor less than 10 Very strong. 
10-15 Strong. 
15-20 Good. 
20-25 Medium. 
25-30 Weak. 
30-35 Very weak. 
Over 35 Useless for military purposes. 

My first endeavour was to classify the men under these headings 
. when they came under my charge at the gymnasium at the Curragh. 
Comparatively few of them came to me immediately after enlistment, 
most had two or three months' service, and a large number had been in the 
Special Reserve. The factors of 344 men were as follows:- . 

Less than 10 
(very strong) 

per cent 
1'4 

10-1.1 
(strong) 
per cent 

3'7. 

15-20 
(good) 

per cent 
6-6 

20-25 
(medinm) 

per cent 
19'4 

25-30 
(weak) 

per cent 
25-6 

30-3!) 
(very weak) 

per cent 
23-9 

Over 35 
(useless) 
per cent 
19-4 

It will be seen that no less than 69 per cent of these men belong to 
the weak classes, and that just under t of the whole are according to 

I Received for publication December 20, 1911. 
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86 Olinical and other Note.'; 

Pignet militarily useless. It must be remembered that these men are not 
absolutely raw recruits. l 

My next figures represent the factors of the same 344 men at the 
completion of their course of physical training, and are at least two, if 
not more months, later than the earlier ones. There is considerable 
improvement :-

Less than 10 
(very strong) 

per cent 
1-7 

10-15 
(strong) 
per cent 

2-6 

15-20 
(good) 

per cent 
13-3 

20-25 
(medium) 
per cent. 

23-9 

25-30 
(weak) 

per cent 
22-0 

30-35 
(yery weak) 

per cent 
26-1 

Over 35 
(useless) 
per cent 

10-4 

There is, it will be noticed, a marked shifting of numbers to the left, 
i_e., to the stronger classes. Withal there are still 58-5 per cent of the 
lllen in the weaker classes, and 10 per cent among the" useless_" 

Inevitably, with a scale so obviously out of harmony with our recruits, 
the next step is to consider whether it is the scale itself which is at 
fault, or the material from which we draw our Army. An application of 
the scale to another Army will throw some light on this, and through the 
kindness of Colonel Melville and Major Pollock I am able to give some 
recent German figures. For 859 men2 passed fit this year at the 
Musterung (preliminary examination of recruits), in the Gumbinnen 
District of East Prussia, the apportionment is :-

Less than 10 10-20 21-30 31-35 Over 35 
per cent per cent per cent per cent per ('ent 

47 = 5-4 • • 338 = 39-3 • • 446 = 51'9 . . :26 = 3 2 = 0-23 

9,986 men reached the military age this year in the Grand Duchy of 
Baden,3 201 were put back as being under height (below 154 cm.). 
The remaining 9,779 were distributed among the various classes as 
follows :-

Under 10 11-20 21-30 31-35 Over 35 
per cent per cent per C~llt per cent per cellt 

4-7 :28-0 45-6 13-6 8-1 

For Bavarians" passed fit for service with the colours the figures 
are:-

Under 10 11-20 21-30 31-3;; Over 35 
~~ ~~ ~~ ~~ ~~ 

7-85 40-5 49-5 1-77 0-29 

It is impossible to resist the conclusion that the scale which was 
originally devised in the French Army very fairly meets the case, as also in 
the German Army. We are driven to the admission that its inapplicability 
to our own service is due to the Rtamp of recruit we are getting_ It sbould 

1 '1'he figures Captain Turnbull gives for 41 raw recruits are : 10 -15= 
9'7 per cent; 20 - 25 = 7'3 per cent; 25 - 30 = 17 per cent ;30 - 35 = 22 
per cent; over 35 = 44 per cent; or a total of 83 per cent belonging to the weak 
classes_ 

2 Seyffarth, "Beitrag zur Verwertbarkeit des Pignetschen Verfahrens," 
Deutsche Militdrdrztliche Zeitschrift, November, 1911_ 

3 De?' Militdrarzt, November 22, 1911. 
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Clinical and other Notes 87 

be remembered, however, in our ,favour, that the average age of our 
recruits is only 18 as compared with the continental 20. This age is 
also, as is only too well known to all of us, in many cases only a nominal 
18. I remember a case of a boy who after three months' service admitted 
he was only 15. A fairer comparison would be one of the Oontinental 
recruits with the British soldier of two years' service, as he is found in 
India or the Oolonies. It would be interesting to see the result of 
measurements taken there. 

Are we then to conclude that Pignet's scale is of no use to the British 
medical officer? By no means; I myself employ it constantly as an 
index of physical efficiency and would recommend it to all who are in 
charge of gymnasia. For practical purposes I have lowered the standard 
by 5 points, making 40 my limit of the useful soldier. With this modifica
tion it is an invaluable aid in gauging a man's progress, and arriving at a 
decision as to hig fitness to be dismissed gymnasium. 

NOTES ON THE VENTILATION OF TROOPSHIPS IN THE 
TROPIOS. 

By MAJOR C. F. W ANHILL. 

Royal Army Medical Corps. 

THE following remarks are based on experience gained on the "Rewa," 
and are not intended in a captious spirit, or to indicate that the ventilation 
of that sh.ip is not good, but to suggest improvements which might be 
embodied when a fresh ship is hired. 

Taking first the troop decks, these are ventilated by forced draught in 
the following ways: (a) By wind scoops in the ports when they can be 
opened. (b) By wind sails: (c) By blowers, worked by electric fans. 
There is also a system of extraction of air by fans in the engine room. 

This system works well in as far as the actual ventilation of the decks 
is concerned, if ventilation in the tropics is considered to consist in the 
removal of the products of respiration and of evaporation from the skin 
only, but in my opinion this is not all that is required in the tropics. To 
ensure comfort it is also necessary to have currents of air which, im
pinging on the body maintain it at a comfortable temperature. In the 
vast spaces of the troop decks this is almost impossible, as the force of 
the wind is lost or is not apparent at a short distance from the source. 
It is also not necessary since most of the troops prefer to sleep on deck. 

In the hospital and in the cabins, however, 'this system breaks down, 
since with the ports closed, as they have to be occasionally, there is no 
source of draught. The extraction of the air from each cabin certainly 
keeps the air from becoming foul, but the process is very gradual and no 
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8S Clinical and other Notes 

perceptible draught is induced; while the air to replace that being with
drawn comes from passages, &c., where it is certainly not fresh. The 
fact that fans have to be installed in each cabin is a confession of the 
failure of the ventilation. If there is a head wind then the wind scoops 
can be trusted to secure the necessary movement of air, but it is not 
always possible to use them. In the hospital it is often impossible, and 
the electric fans which are installed lose their effect at a distance of 
about six feet, while the blower with which the hospital is fitted is turned 
to the bulkhead, and most of the air delivered is lost up the troop deck, 
and no draught is perceptible. With two wind sails in the hatch a good 
draught is maintained near the latter, but the effect is soon lost, and with 
a following wind it is of course nil. The direction of the draught also 
completely nullifies the effect of the electric blower, by forcing the air up 
the troop decks. It is suggested that, if the small fans were done away 
with and another blower established on the other side of the hospital, 
while both were made so that they could be turr.ed round to the reqnired 
position with or without a dispersion cone, the effect would be to increase 
the comfort of patients in bed, and of the hospital attendants. In the 
" Rewa" the cutting off of most of the ports on the port side by the 
women's quarters is a pity, as this prevents a cross draught when the 
ports can be used. 

In thB cabins, if the present exhaust system could be converted into 
a blower, one of the fans could be dispensed with at a considerable 
saving, besides getting rid of the noise attendant on their use. Air 
forced into the cabins could be trusted to find its way out without the 
intervention of an exhaust system, while the expense of installing the 
former should not exceed that of the latter, especially where forced 
draught is already used for the boilers. This air would necessarily be 
fresh, and could be regulated with a simple slide under. control of the 
cabin occupants. 

Another objection to the exhaust system is that when there is very 
little wind, or when the ship is going as fast as the. wind, the foul and 
offensive air from the troop decks is sucked into the upper portions of 
the ship. With a plenary system, if the intake was carefully placed, this 
would be impossible. The air would not also have to be forced through 
the ship from one end to the other as when the wind sails are in use, but 
would escape upwards from every opening. 

There are undoubtedly technical difficulties in the way, but it seems 
probable that these could be overcome with a little ingenuity. 
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Olinical and other Notes 

TWO CASES OF ENTERIC FEVER TREATED BY ANTI
TYPHOID VACCINE. 

89 

By LIEUTENANT-COLONEL H. CARR AND CAPTAIN H. D. C. MACARTHUR, 
Royal Army Medical Corp8. 

THE cases occurred in Ambaia in February, 1912. 
Case I.-Lance-Corporal T. was admitted to hospital on February 23. 

He had been ill for a few days previously, and on admission had all the 
typical symptoms of enteric fever; headache, diarrhcea, rose-coloured 
spots, &c. A blood culture was taken from which B. typhosus was 
isolated. The patient was placed on a fluid diet and sponged every four 
hours; under this treatment the diarrhcea gradually subsided, but his 
general condition became worse. He was exceedingly lethargic, slept 
badly and continued to suffer from severe headache. 

FEB. MARCH 

Lieutenant-Colonel Carr, R.A.M.C., suggested that treatment by anti
enteric emulsion should be tried. The patient was given his first injection 
on February 27, which was the eighth day of the disease. Three minims 
of the ordinary prophylactic emulsion were injected. This produced no 
appreciable effect on the temperature or amount of urine excreted, but 
next day the patient said that it had done him a lot of good and that his 
head felt clearer, and he certainly looked brighter and less drowsy the 
next morning. 
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90 Olinical and other Notes 

On March 1 another injection was given, the same amount of 
emulsion was again used, and this appeared to have a beneficial result. 
The patient's temperature rose about a degree after the inoculation, and 
from that time gradually came down by lysis until March 7, when it 
reached the normal line, where it has since remained. There was a 
marked improvement in his general condition, the headache disappeared, 
his mind became clearer and he slept well at night. 

As the temperature reached normal on the fourteenth day of the 
disease, and taking into consideration the severity of the case before that 
time, one seems to be justified in concluding that the inoculation saved 
him several days of continuous fever. 

One of the most marked features of the case was the rash, "which 
was very intense, traces of which were present on the arms and legs, as 
well as on the chest and abdomen. 

The second case occurred about the same time, the history being as 
follows :-

The patient was a staff-serjeant of the West Riding Regiment, 
aged 29. He began to feel ill on February 24, was detained at a section 
hospital on the 25th, and moved to the Station Hospital the next day. 
On admission the patient's temperature was 102'4, pulse 90. He com
plained of severe frontal headache, his tongue was slightly furred and he 
was inclined to be constipated. There were no spots on his abdomen. 
The spleen was slightly enlarged. Heart, lungs and urine were normal. 
No malaria parasites were found in the blood, the differential blood count 
was:-

Polymorphonuclears 
Large mononuclears 
Lymphocytes 
Eosinophiles 

62 per cent. 
20 
16 

2 

Widal's reaction and blood culture gave negative results. For the first 
few days the case did not look like one of enteric fever. The temperature 
was of a rather swinging type and the patient had one or two attacks 
of shivering, which were thought to be ague, but, unfortunately, these 
f1ttacks occurred when there was only an orderly present. Quinine was 
given, and it first appeared as if it were going to check the fever, but 
this hope was not fulfilled. The motions were soft and frequent, but 
were not the typically enteric stools of the other case. His only com
plaint was of headache, which was severe. As the fever did not yield 
to quinine a specimen of blood was, in the absence of the Brigade Bac
teriologist, sent to Naini Tal. Oaptain Wood, who examined it, wired on 
March 6th that B. typhosus had been isolated. On the next day l11iii 
anti-enteric emulsion were injected. This had no effect on the tempera
ture chart or on the amount of urine excreted, but, as in the last case, the 
patient was quite convinced that the injection had done him good and 
from that time his headache began to subside. On the morning of 
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Olinical and other Notes 91 

March 10, 111 v were injected. The result of this second injection was 
most striking. The patient's temperature on the following morning fell 
to 97·6, and although for the next few days the evening temperature was 
slightly above the normal line, it never reached anything like the height 
it had been before the inoculation. 

FES MARCH 
DATE 25 126 27 i 28 29 I 2 I 3 4, 5 6 7, 8 1 9 \0; \\ I 12 '13 \4 I IS 16 117 18 j 19 

oFDIS. 3 4 5 6 7 8 9 10 I 11 12 13 14' 15 16 17 18 19 20 21; 22! 24 25 26 

The most striking result, however, was the increase in the amount of 
urine excreted. Before inoculation it had averaged about 16 oz. in the 
twenty-four hours. On the day of the inoculation it was 45 oz., and 
this increased amount has been maintained throughout the disease. The 
patient's general condition improved greatly, his headache completely 
disappeared and he began to have good nights instead of the restless 
and often almost sleepless nights he had previously experienced. 

Although in this case the actual duration of fever could not perhaps 
be said to have been very materially lessened, yet the improvement in the 
patient's general condition seems to have justified the use of the vaccine, 
and the increased amount of urine excreted was a convincing <sign of the 
therapeutic value of the procedure. One point which suggests itself is 
that if a soldier believes that he has been cured by inoculation he will 
probably have a considerable influence in convincing his comrades of the 
value of the prophylactic use of the vaccine. Neither of these patients 
had been previously inoculated. 
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