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Age:- This is essentially a disease of infancy, 

75 per cent of the total registered deaths under 

one year in England and Wales and 78 per cent of 

infantile deaths in London and urban England are 

attributable to diarrhoea. The younger the child 

the more liable is it to digestive troubles. At 

birth there is a brusque change in the mode of 

nutrition. The various reflexes concerned in the 

function of digestion have need of a certain edu- 

cation before they can work harmoniously together. 

From the nature of the food there is no reflex 

buccal stimulus to gastric secretion (Pawlow). As 

bacteria do not appear in the stools till the third 

day they cannot till then exert any digestive 

influence. But one of the main factors which de- 

termine the intestinal irritability of early in- 

fancy, is the delicate mechanism of the liver. I 

need not enter into its ante -natal function. At 

birth it is relatively of great size and importance. 

It functions as a storehouse and supply of iron and 

glycogen and also as a bile producer. Let me con- 

sider for a moment the question of the bile secretio 

only. 

Bile is being constantly poured into the in- 

testine; it is increased on the arrival of the 

F,1? S r, 
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acid semi -digested milk at the duodeneum and a 

second increase takes place when the assimilated 

proteid substances arrive at the liver through the 

portal vein at a later stage of digestion. The ad- 

justment of these various complicated secretory 

and excretory functions is most delicate,and so 

liable to derangement that jaundice in the new born 

from its frequency is looked upon as of no patho- 

logical significance. 

The nature and the amount of food exercises a 

potent influence on the biliary action . Very 

slight dietetic errors disturb its equilibrium and 

cause an excessive secretion of bile. 

Sometimes- an abnormal intensity of biliary 

action is present in children who are in all other 

respects healthy and in them the stools are habi- 

tually green. But these cases are extremely rare. 

Normally, after the first few days of life, the 

bile derivatives impart a definite light yellow 

colour to the stools,any departure from which is 

an indication of digestive disturbance. This is a 

matter of everyday clixtica1 'nd is used 

as a basis for judging the severity of such dis- 

turbance. If the affection is slight the stools 

remain yellow with alterations in tint and inten- 

sity; if more severe they become gr ̂en; and if 
1. Lesage, Traite des Maladies de i 'enfance . 
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vrry severe they may be almost colourless. 

As age progresses the liver gradually sinks to 

a sphere of lesser functional importance. Its 

eouilibrium becomes more stable. I think I may safe 

ly suggest that the hepatic involution greatly 

lessens the liability to digestive disturbances and 

has an important bearing on the increasing immunity 

to diarrhoea which infants develop as age advances. 

The following table represents the age in- 

cidence of my 80 consecutive cases:- 

Age. 

1 month & under 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

15 

18 

Over 18 months 

Number of 
Cases. 

2 

6 

11 

13 

14 

6 

3 

4 

0 

7 

0 

5 

5 

Percentage of 

2.5 

7.5 

13.75 

16.25 

17.50 

7.5 

3.75 

5.0 

0.0 

8.75 

0.00 

6.25 

6.25 

2 2.5 

2 2.5 

l `" 
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The striking features of this table are the 

comparative immunity in the first two months and 

the concentration of the cases into the third, 

fourth, and fifth months. During the latter period 

47.5 per cent of all my cases occurred. . These 

- figures do not contradict what I have just said re- 

garding the age incidence of digestive troubles, viz 

the younger the infant the more irritable its 

alimentary canal. For infants under two months are 

usually breast fed. At any rate, during the first 

three weeks of life infants in this country are 

almost wholly breast fed. and Planchon 1 has shown 

that preponderates till between the 

second and third month among the working classes. 

My cases were all of selected gravity for the space 

in my ward was limited. Planchon2 has also shown 

that deaths from diarrhoea is ten times more fre- 

quent among bottlef_ed than among breast fed infants. 

Thus, my figures, although at first sight anomalous 

and contradictory, are easily explained. 

Newman3 states the disease occurs chiefly 

from 4 to 8 months, and he lays stress on the low 

digestive capacity of infants and the feebly acid 

nature of their gastric secretion which allow the 

food to pass undigested and without having undergone 
1. L'Obstetrique, 1900. 
2. Appendix to my translation of Prof.Budin's "Le 

Nourrisson ". 
3. Newman, "Infantile Mortality". 
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any antiseptic action into the intestine. Newsholme 

discussing the diarrhoeal infantile mortality at 

various age periods gives the following figures: 

1903. 
England and Wales. 

months. 
0 -3, 3 -6, 6-12 

Total. 

Male. 1856 2465 27880 7109 

Female 1395 201'7 2440 5852. 

LONDON. 

Male 288 426 485 

Female 238 342 426 

1199 

1006. 

He emphasises the sex influence but in my 

cases the number of males and females were practical' y 

equal. 

Seasonal Incidence:- The disease occurs at 

all seasons but the great majority of the cases 

occur in summer. It has the same incidence in 

bottle and in breast fed children. 

A considerable portion of a child's diet is 

expended in the maintenance of its body temperature. 

During the heat of summer less is required for this 

purpose, but the infant's diet is but rarely re- 

duced., so one cause of diarrhoea common to all modes 

of feeding is relative excess, during hot weather. 



The great increase in diarrhoea during summer 

is not merely a question of temperature. Ballard 

in his classic report to the Local Government Board 

showed 

1. That the summer rise of diarrhoea does not 

conmience until the mean temperature recorded by the 

4 foot earth thermometer has attained somewhere 

about 56 °F. no matter what may have been the tempera 

ture previously attained by the atmosphere or re- 

corded by the 1 foot earth thermometer. 

2. The maximum diarrhoeal mortality of the year is 

usually observed in the week in which the temperatur 

recorded by the four foot earth thermometer attains 

its mean weekly maxim . 

3. The decline of the diarrhoeal mortality co- 

incides with the decline of temperature recorded 

by the four foot earth thermometer which sinks more 

slowly than that of the atmosphere. 

Recent bacteriological work has distracted 

our attention somewhat from Ballard's Ground Tater" 

Theory. Temperature accelerates greatly the multi- 

plication of organisms. I frequently examined 

samples of the milk delivered to the Hospital for 

Sick Children, Great Ormond Street, London, during 

last summer, and found it to contain from 2,000,000 

140. 
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M O R T A L I T Y . 

Out of my eighty cases sixty-nine died. If 

we omit the five which were proved to be due to 

infection with Gaertner °s Bacillus Nos. 1 - 5 

and the case of pneumococcal meningitis No.15 ; 

then the deaths were 63 out of 74 cases, i.e. 85.1g: 

No expense nor effort was spared in the treatment 

of these cases. The results are eloquent of the 

futility of our present curative treatment and 

they emphasize what has been long recognised in 

France, vix. - that prevention is the only way of 

dealing with this terrible scourge. 

From the Registrar General's weekly returns 

of births and deaths in the seventy -six largest 

towns of England and gales during July, August and 

September, 1906, I compiled the following table - 

(See table referred to on next 

page.) 



Number of 
week. 

Total Total Deaths Infantile Deaths from 
births. from Deaths per Diarrhoea. 

0 -1 Year. 1000 births. 

July 27. 

28. 

29. 

30. 

Aug. 31 

32 

33. 

34. 

rapt . 35 

36. 

37. 

38. 

39. 

Total. 

8,708. 774. 88.8 92 

8,322 706 84.8 113 

8.717 841 96.4 165 

8,348 940 112.5 220 

8,988 1,193 132.7 492 

7,361 1,513 205.5 865 

8,877 2,125 239.3 1.385 

8,784 2,321 264.2 1,651 

8,663 2,398 276.8 1,765 

8,350 3,024 360,9 2,343 

8.349 2.850 341.3 2,311 

8.356 2,480 296,7 1,768 

8,386 1,893 225.7 1,137 

110,209. 23,058 ... 14,306. 

14?. 
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In three months this awful plaguehad swept 

away over 14,000 children. The number of victims 

claimed by this disease is almost incredible: it 

varies between one -tenth and one -fifth of the 

total births. The following are te figures for 

the town of Paris for 21 years - 1880 to 1901 

(See table referred to on next page) . 



Date 

1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 

Total Births Total deaths Deaths Mortalit 
exclusive of from from diarrhoea per 100 
dead born 0 -1 years ï'ui.l Births 
children 0 -1 years 

56,652 10,510 4,274 1817T- 
59,374 10,180 4.393 17,14 
61,479 10,o54 4,549 17,11 
63,404 10,232 4,362 16,13 
62,635 8,970 4,380 15,91 
60,098 8,897 3,723 14,80 
59,221 10,000 4,161 16,88 
58,942 8,813 3,471 14,95 
58,675 9,355 3,396 15,94 
59,852 8,551 2,320 14,29 
55,927 8,557 3,086 15,22 
59,077 8,182 2,950 13,85 
58,573 8,743- 3,561 14,92 
53,939 8,125 2,940 13,78 
57,781 7,397 2,637 12,80 
55,821 7,665 2,971 13,73 
55,796 6,327 2,369 11,33 
55,818 6,500 2,887 11,64 
55,719 7,089 2,868 12,72 
54,844 6,564 2,616 11,96 
55,923 6,629 2,689 11,85 
56,569 6,864 2,157 12,13 

The monthly incidence Of this infantile 

mortality from diarrhoea for the Seine Department 

in 1896 is shewn in plate:8 anJ the weekly in- 

cidence for t1-.e town of Faris during the year 

1898 in plate ,9 

145. 
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I have already discussed the bacteriology 

age and seasonal incidence: The disease is un- 

doubtedly bacterial but various factors such as 

temperature, rainfall, nature of soil, density 

of population, social conditions and purity and 

nature of food exert a well-marked influence. 

Their relative importance is not known. 

It is generally admitted that not one specif- 

ic organism but many different varieties of bacteria 

are concerned in the etiology of summer diarrhoea. 
1 

According to Ballard the temperature of the 

atmosphere and of the superficial layers of the 

soil exert but a slight influence and it is little 

if at all apparent till the temperature of the 

four foot earth thermometer has risen to 56oF.; 

even then their influence is subsidiary. 

The importance of the rainfall is much debat- 
2 

ed. Newsholme of Brighton says it exerts a 
3 

greater influence than temperature but Niven of 

Manchester denies this. Some hold that the main 

factor is the growth and multiplication of organ- 

isms in food under favourable temperature con- 

ditions/ 

1. Supplement to the Report of the Medical Office 
of the Local Government Board, 1887. 

2. Public Health, Vol. X11., p. 139 -213. 
3. Report on health of Manchester, 1904. 



conditions while others allege it is chiefly a questi 

of food pollution by dust and flies and that defic- 

ient rainfall by favouring air currents gives rise to 

food contamination and they point out the important 

actions of rain in cleansing the atmosphere and the 

upper layers of the soil and in reducing atmospheric 

temperature. 

Ballard and others have laid stress upon the 
3 

influence of the soil, Newsholme states :- "The 

fundamental condition favouring diarrhoea is an un- 

clean soil, the particulate poison from which infests 

the air and is swallowed most commonly with the food, 

especially milk". 

Social conditions exert a marked influence. 
4 

Ballard said that "domestic darkness and general dirt 

iness of dwellings are conducive to diarrhoea. 
5 

Elaborate statistics show the disease as most pre- 

valent where poverty and overcrowding is greatest. 

Heredity also indirectly plays a part for Noel Patòn 

repeating on guinea pigs P T O C H O W N I C K'S 

experiments, has shown that the diet of the expectan 

mother has a considerable influence on the size of 

the infant"./ 

3. Newman "Infantile Mortality" 1906 

5. do. do. 
loc. cit. 

n 
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Infant". "This; he says, "probably helps to explain 

the very high infant mortality among the very poor. 

The infant starts life at a low level and readily 

succumbs to the hardship to which it is too often 

sub:lectedu 

I. Influence of mode of feeding and purity of the 

food:- Acute infectious diarrhoea may arise under 

all forms of infant feeding. Even the purest of 

milks, the sterile supply which flows from a mothers 

breast may cause diarrhoea. Planchon found that 10 

per cent of the 1400 infantile deaths from diarrhoea 

in Paris during the Summer of 1899 occured among 

breast fed infants. 

Patel of Rouen collected statistics of 214 breas 

fed infants and found that nine of them died from 
2 

diarrhoea, a mortality of 4.20. Lesage found 6 

deaths among 100 breast fed infants; Only one of my 

fatal cases was breast fed. Many of them had a 

history of diarrhoea from the moment of weaning, 79 

were receiving food other than breast mirk; cows 

milk usually neither boiled nor scalded and never 

sterilised condensed milk, patent foods, vegetables, 

meat, etc; in fact, the general family diet was 

often 

1. Appendix to "The Nursling" 1907. 
2. Traite des mal de l'enfance. 

t 
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14.9 . 

often considered to be quite suitable for the feeding 

of young infants; have carefully noted the nature 

and amount of the diet in each case. The effect of 

deficient quality and purity of milk and the predis- 

posing influence of antecedent digestive troubles. 

I shall discuss under the heading of Prophylactic 

treatment. 
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P R O P H Y L A X I S . 

I need not dwell upon the appalling infantile 

mortality from diarrhoea. The figures I have just 

given are, elequent of the crying necessity for a 

determined attempt to stop this fatal scourge. There 

is no hope in our present methods of curative treat- 

ment for about 80 per cent of all severe cases of 

Sumner diarrhoea are doomed. But the disease is 

preventible, eminently preventible and I believe that 

the best and most practical method of attacking it is 

that devised by the late Professor Budin. 

From its humble beginning in Paris, at the 

Charite' Hospital in 1892, it spread throughout that 

City, thence over all France and now -a -days most of 

the large towns in Belgium, Spain, Italy and other 

continental countries have their consultations for 

nurslings. It is not, therefore, in any sense an 

undeveloped, untried, or experimental method I wn 

about to outline, but one whose worth has been fully 

demonstrated and which, at the present day is confer 

ing the inestimable privileges of life and health on 

the infancy of many nations. 

Briefly,/ 
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Briefly, it consists in the medical supervision 

of the rearing of infants from birth to two years. 

Mothers bring their little ones to the consultation 

at regular intervals, once a week or once a fortnight 

The infants are undressed and carefully examined so 

that any commencing di sease may be detected and means 

taken at once to check or cure it But as most of 

the dangers which threaten infant life arise from 

injudicious or bad feeding, the main object of these 

Consultations is to give counsel and aid to mothers 

in the feeding of their children. Although women 

may be blessed with children. they are not blessed 

with the knowledge of how to feed them. It is the 

function of these Consultations to teach mothers how 

best to fulfil all the duties appertaining to their 

motherhood. The knowledge not only serves them for 

the upbringing of the little patient who comes to the 

Consultation, but also for the safeguarding of any 

future children they may have. They become educated 

mothers; centres for the propagation of hygienic 

principles among their less enlightened neighbours 

and the thriving condition of their children bears 

living testimony to the value of the method. 

Above / 
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Above everything an endeavour is made to ensure 

that the child be breast fed. Professor Budin. 

considered that suckling was a duty every mother 

owed to her child, to herself, and to her country and 

he fostered and encouraged it to the utmost of his 

power. 

When an infant is breast fed the task of curing 

it is comparatively easy; All that is usually ne- 

cessary is to regulate the amount and number of 

its meals. Periodic weighing will then demon- 

strate the child's steady progress and a safe and 

uneventful infancy will be assured. 

The value of the medical supervision of breast 

fed infants must not however, be minimised. 

Out of 1400 infants who died from diarrhoea in Paris 

during the fatal Summer of 1899, 139 i.e. nearly 10 

per cent were breast fed. These deaths were main- 

ly due to maternal ignorance which had ailoweü 

infants to abuse a too generous or too rich milk 

supply. An infants digestive tube is an exceed- 

i.ngly delicate mechanism; in fact, Gillet has said 

that "from a clinical point of view an infant is 

merely a digestive tube: Certainly its functions 

may be very easily disorganised. Its digestive 

capacity 
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capacity is not great. Ptyalin, pepsin, typsin and 

succus ent ericus are all found in qt ite young 

farts, but amylopsin does not appeär till about the 

sixth month. But the mere pre -Serice of a secretion 

is no indication of digestive capacity and no gúlde 

to dietetic regulation. (c.f. the appearance of 

pepsin in the gastric juice during intrauterine life 

The relative potency of the alimentary secretions 

of infants and adults is a subject about which we 

have no precise knowledge and in which lies the 

promise of a very fertile field for investigation. 

An infant's diet must therefore be suited first 

to the delicacy, and second to the limited capacity 

of its digestive apparatus. 

The main cause of alimentary disorders in breast 

fed infants is over -feeding, Over -feeding is more 

prevalent among breast fed than among bottle fed 

infants for the majority of suckling mothers re -- 

cognise only one cause for an infant's crying; viz. 

hunger. There were between 150 and 200 outpatients 

attended the hospital daily. With breast fed 

infants suffering from diarrhoea my first thought 

was always over -feeding. The treatment, excepting 

for ,/ 
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for an initial dose of castor Oil; was purely dieteti 

The. hours of the feeds were carefully regulated; e.g. 

in the case of a 3 month infant I instructed the 

móther. to. leave . e± child, at the breast not longer 

than two minutes::and to-feed it at; 

8 a.i1.. 
10 a.hi. 

12 noQrl.=. 

2 p ..1rl`_. 
4 p.m. 
6 

10 p.m. 
2 a.m. 

In 48 hours it returned to hospital usually greatly 

improved. At each visit the infant was weighed. 

Infants should increase in weight at a definite rate 

according to their age and size. The duration of 

the feea was gradually increased till this standard 

rate of growth Was reached, The child was then 

obviously receiving an adequate diet which was con- 

tinued unaltered so long as the growth was satisfact- 

orily maintained. It was ra±e that an infant re- 

quired to be left at the breast for more than ten 

minutes. 

But occasionally, the regulation of the diet was, 

alone, insufficient to arrest the diarrhoea. I the 

weighed the infant before and after several meals 

so as to determine the average amount it received at 

each/ 



each feed. In some cases I found the infant fed 

so greedily that it drank. far in excess of its 

requisite amount. In these cases it was often 

difficult to adjust the tuning of the feeds for if 

the milk be abundant a strong and healthy infant 

requires only a few minutes to overfill its stomach 

These cases were helped considerably by ordering 

the mothers to draw off the first portions of their 

milk before putting the infant to the breast. The 

infant thus got less milk but it was of a richer 

quality. 

In some cases in spite of regulating the amount 

and number of the infant's daily feeds, the diarr- 

hoea still persisted. I then analysed the mother' 

milk. 

Analysis of human milk have been made by many 

observers. The results have differed widely; 

Human milk varies greatly in composition; that whi 

first st flows from the breast contains but little fat 

its richness gradually increases and the last of 

the milk may contain 2, 3, 4, or even 5 per cent 

more fat than the first. This was a common source 

of fallacy in many of the earlier analysis. Human 

milk is also subject to considerable variations 

throughout 

3h 
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throughout the day; that of the early morning is 

richer and the quality gradually deteriorates as 

the day advances. The composition is said also 

to be affected by the age of the mother and the milk 

but this is very questionable. 

I endeavoured to eliminate these fallacies from 

my results thus:- I took my samples two hours 

after the last feed. I always collected the milk 

at mid day as I thought I would then obtain a fair 

average of the day's supply by avoiding the richness 

of the morning and the poverty of the evening milk. 

Say, the child took on an average 4 fluid 

ounces of milk in ten minutes. I drew off by 

means of a breast pump half an ounce; then I put 

the child to the breast for 3 minutes; then drew 

off another half ounce; put the child again to the 

breast for three minutes and then drew off a third 

half ounce. 

By mixing equal quantities of the three samples 

I obtained a fairly representative sample of the 

average quality of the milk under. investigation. 

At first I took an equal measured quantity of 

each and made separate estimations of the lactose 

and fat. I found the lactose was practically the 

same / 



same in amount in all three samples so after the 

first few cases I took one drachm from each of the 

three samples anal analysed the resulting mixture. 

Methods:- The fat was analysed by the modified 

Gerber process which will be subsequently 'described ( s 

analysis of Milk) : the sugar by a Modification of the 

Pavy process. 

I made up a modified. Pavy solution; tested it a- 

gainst chemically pure lactose; and found that e: °. 
t c. 

100 cubic centimetres of rrry solution wereequa'ì, ::.0962 

grains of lactose. I then did a series of experiment; 

estimating the amount of lactose in cow's milk; . from 

some smples I removed the proteid and from others I 

did not and I found th.e result of my lactose estimat- 

ions did not vary beyond the limits of experimental 

error. The results of 8 analysis of the lactose of 

cow's milk averaged 4.65 per cent. 

My method of removing the proteid was as follows: 

Into a 500 c.c. flask I put 25 c.c. of the milk, and 

made up to 400 c.c. with water; then added 10 c.c. 

of Fehling's Cupric solution; then 8.8 c.c. of semi - 

normal sodium hydrate and made up to 500 c.c. The 

copper 

e 
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precipitates all the proteid which is removed by 

filtering through dry filter paper. On testing the 

filtrate no copper can be detected and no coagulu_n 

is produced on boiling. The filtrate contained the 

lactose in dilution 1 in 2C (25 c.c. in 500 ) 

I estimated the lactose as follows:- I took an 

ordinary boiling flask fitted with a cork containing 

two holes; through one a tube was passed which form- 

ed an outlet for the steam; throupji the other a tube 

was connected to a graduated burette. 

Let us take for example the third estimation of 

No. 2 Baker :- 

100 c.c. of the Pavy solution to which 5 c.c. 

of a 50 solution of ammonia had been added to ensure 

excess of aiAaonia were placed in the flask, 5 c.c. of 

the mixture of the 3 samples of milk were diluted 

with distilled water to 50 c.c. The contents of the 

flask were raised to boiling when the milk was immed 

iately run in till the equivalent of the 100 c.c. of 

Pavy was obtained. In this case 17.1 c.c. were 

necessary. Now 100 c.c. is equal to 0.0962 grams o 

lactose .. 17.1 c.c. of milk contains 0.0962 grams. 

.. 100 c.c. contains 5.62 grams. 
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Th,_ prec.edinga-re my results arranged in 

tabular form: - 
1 

Budín states the percentage of lactose in human 
2 

milk as 4. Various authorities, Marian, Rothschil 

give percentages varying from 4 to F. In only one 

oí,,22 estimations did it fall below 5. ei); viz. in No 

12 where it was 4.90. It was six times over 6.0c10, 

once as high as 6.6 The average was F 
. ßl;.ß . 

The fat varied greatly from 21 :0 to 6,0; its average 

was 3.4. I concluded that the diarrhoea was pro- 

bably due in most of these cases to the presence of 

this excessive quantity of sugar. Some of the case 

perhaps arose from an abnormally irritant condition 

of the infant's intestine; No. 2 was accounted for 

by the periodic appearance of the menses in the 

mother; but the majority arose from the abnormal 

sugar composition of the milk. 

I tried to reduce the amount of this constitu- 

ent by making the mother. lead a thoroughly hygienic 

life; I prescribed one to two hours exercise per 

day; stopped all alcohol; controlled the amount 

of other stimulants; restricted the amount of meat 

in their diet, regulated their bowels; etc. but in 

1. The Nursling" 
2. Traite de l'allaitement -1903 
3. L'Allaitement mixte et Artificiel- 1902. 
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FIG. izo.- Infant admitted in a dying state, suffering from diarrhoea and vomirio;). rtificial feeding- recovery. Curve shows the effect of various contagious diseases 
on the infant's weight. Quan0i f milk per day in red. 

PLATE XI 
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cases 2, 5, and 6 there was rto: appreciable change unde 
. :+ > 

- 

this treatment Ii the amount of sugar in No. 

.5 increased. A sight diminution 0.2 ?ß; occured in No 

4. Of course, as these were out -patients I had no 

means of ensuring that Amy treatment was carried out; 

but mothers Nos. 2 & 5 were very much concerned about 

the health of their little ones and, I am sure, carr- 

ied out my instructions faithfully . Those of which I 

have only one observation were mothers who ceased to 

attend after they had been subjected to the process of 

having their milk drawn off. They had all been under 

observation for one to three weeks before and ordinary 
k.4- 

methods of arresting the diarrhoea failed. The motile 

of No. 2 knowing her milk was abnormal and thinking 

that cow's milk would be better for her babe, in spite 

of my advice, weaned it. The child died early in 

February from acute Infectious diarrhoea. 

It is a notable- point that in spite of their 

diarrhoea all these infants increased steadily in 

weight. 

But it is not only in cases where the maternal 

milk is abnormal that medical supervision is of 

service 
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service. Here Plate¡ is the curve of a child showing 

how irregular feeding with a normal milk can cause 

digestive troubles and diarrhoea and how these distur- 

bances passed away when the feeding was vigourously 

regulated. 

When an infant is under medical supervision, at 

a Consultation for Nurslings or otherwise, it is spared 

most of the troubles and dangers of weaning. As the 

child's weight is noted at each visit any halt in 

growth is iim ed.iately recognised, the cause sought 

for and the remedy applied. If it is a question of 

the mother not having enough milk adequately to supply 

her infant's needs we do not wean the child; we en- 

courage such a woman to continue to nurse; we insist 

upon her infant's right to every drop of milk its 

mother can supply and we supplement her efforts by 

cow's milk of good quality, sterilised and undiluted. 

Plate No. 11 graphically shows the value of 

medical supervision. It also emphasises another 

point viz. that for 36 weeks the infant steadily 

increased in weight. without requiring any increase in 

its diet. It also shows hów the weight is affected 

in disease. 

The milk used must be of good quality. It i s 

useless / 
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useless attempting to rear strong and healthy infants 

on poor milk. The Paris Milk Commission collected 
at random samples from the twenty districts of Paris. 

Their results are outlined. in Plate 12. 
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ANALYSIS OF MILK SUPPLY OF 
LONDON. 

To determine the quality e milk consumed in 

London, Mr.. J. Wicliffe Pe{ P.C.S. and I collected 

at random 101 samples of that offered for sale in 

various districts, between September 28th and Octobe. 

10th 1906.- The following are the results of our 

analysis:- 

District. No. of Average Average Average 
Samples. Percentage Percentage Percent 

Butter. of Butter age of 
Removed. Water . ded. 

Battersea 2 4.50 

Bethnal Green 2 3.25 18.75 9.14 

City 2 4.00 4.00 

Chelsea 6 3.55 11.25 7.05 

Deptford 4 4.20 2.90 

Finsbury 2 3.30 17.50 11.45 

Fulham 4 3.50 12.50 5.06 

Hackney 2 3.20 20.00 6.41 

I{ammersmith 3 3.68 8.00 5.70 

Hampstead '3 3.73 6.75 5.85 

Holborn 8 3.54 11.50 13.85 

Islington 5 3.96 1.00 8.32 

Kensington 5 3.88 3.00 8.05 

Lambeth 7 3.74 4.00 8.75 

Le=wisham 4 3.65 8.75 6.13 



District. No. of 
Samples. 

Average 
Percentage 
Butter. 

Average 
Percentage 
of Butter 
removed. 

Average 
Percent 
age of, 
Water a died 

Paddington 2 3.40 15.00 2.22 

Poplar 2 3.75 6.25 7.54 

St .kiarylebone 2 3.70 7.5 6.96 

St.Pancras 12 3.69 7.75 10.76 

Shoreditch 2 3.25 18.75 5.92 

Southwark 2 3.70 7.5 .2 

Stepney 2 3.95 1.50 10.35 

Stoke Newing- 
ton 2 4.20 8.52 

Wandsworth 3 3.00 25.00 S.'77 

Westminster 11 3.82 4.50 7.13 

Woolwich 2 3.27 18.25 14.35 

Average 3.66 8.5 7.28 

68 of the samples of Milk had been skimmed; 12 

from 5 -10 per cent; 16 from 10-15 per cent; 12 from 

15 -20 per cent; 10 from 20 -25 per cent; and 6 more 

than 25 per cent;of the last one had lost 26 per cent 

one 29 per cent, two 30 per cent, and one 65 per cent 

89 had been watered; 28 contained 1 -5 per cent o 

added water; 26, 5 -10 per cent; 17, 10 -15 per cent; 

13, 15 -20 per cent and 5 over 20 per cent. 

1 cost 3 pence per quart. 

i cost 3z 

99 cost 4 

n 

n 

It o 

n n 

168. 
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PdI.LK ANALYSIS. 

Methods. 

Collection:- The milk was collected from large 

and small shops and street barrows. The sources 

in each district were chosen at random. The 

samples were obtained in an ordinary small ïitcher 

and were at once brought to the laboratory for 

analysis - 

The date, source, and specific gravity of 

each specimen were noted. 

Analysis:- I analysed the fat by Gerber's 

method which consists in the addition of sulphuric 

acid amyl alcohol and milk in stated auanitites to 

a graduated tube and then centrifu --. --- ali sing . 

The amyl alcohol in presence of the sulphuric acid 

desolves out the fact and forms a clear layer on 

the top of the brown licyuid mixture of sulphuric 

acid and milk The depth of this layer is measure 

by the graduations on the tube and then a simple 

calculation gives the percentage amount of fat 

present in the milk sample. I always did two 

estimations and recorded the average. 

From the Specific Gravity and fat percentage 

Mr. Peck, F.C.S. kindly calculated the solids for 

me by the "Richmond Rule ". 

This/ 
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This rule is based upon some thousands of 

estimations by the more lengthy and accurate 

process of Adams. The Specific Gravity as re- 

presented by the excess over water - 1000 - is 

multiplied by 0.25; the percentage of fat is 

multiplied by 1.2; and the two products are added 

to 0.14. The result equals the percentage of 

total solids present in the milk: eg. take a 

milk of specific gravity 1032 

Fat 4.10 

Total solids = (sp.gr.x0.25) 4 (Fat x 1.2 )4.0.14 

(32x0.25) 4- (4.1 x 1.2) 4 0.14 

= 8.00 4 4.92 3- 0.14 

= 13.06. 

The percentage of total solids in this milk 

would be 13.06. 

I also made two estimations of each specimen 

by means of the cryoscopic method of Tinter - 

Parrnentles. This method is based on the con- 

stancy of the freezing point of unwatered milk. 

I had a large experience of it in Paris where dail 

I analysed the milk supplied to the Clinique 

Tarnier. The normal freez ing point ofeows' milk 

is - 0.55 °C. Any variation from this is ab- 

normal. 
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From a multitude of observations a table has been 

compiled giving the amount of added water for 

every hundredth of a degree by which the freezing 

point may be found raised, e.g.- 

FREEZING POINT PERCENTAGE OF ADDED 
WATER. 

- 0.55°0. = 0.0 

- 0.540 1.8 

- 0.53e 3.6 

- 0.52° = 5.2 

- 0.510 = 7.0 

- 0.50° - 8,8 

- 0.49° = 10.6 

- 0.48° 12.4 

- 0.47° = 14.2 

- 0.46e = 16.0 

- 0.45° = 17.8 

mean of the 
My two estimations were averaged and theA result 

and that given by the Richmond Rule was taken as 

the quantity of solids not fat. It was the result 

therefore, of three estimations. 
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RF"TTLTS OF MILK ANALYSIS. 



Number of 
Milk 

29.9.06 

1. 

2. 

3. 

4. 

5. 

RESULTS OF MILK ANALYSIS. 

Freezing point ofl water on thermometer scale = 0 

al ) a x a 
Formula 62 ) 2 - 0.005 = freezing point 

of milk. 

0.06 ) = 0.0625 - 0.005 = 0.0575 = 
0.065) 

Fat = 3.75 

0.05) . 0.05 - 0.005 = 0.045 = 
0.05) 

Fat = 3.1 

0.04) = 0.04 - 0.005 = 0.035 = 
0.04) 

Fat =3.2 

0.035) 
0.045) = 0.04 - 0.005 = 0.035 = 

Fat = 5.8 

0.04) 
0.04) = 0.04 - 0.005 .4 0.035 = 

Fat - 3.8 

R. R. 

171. 

005°C. 

Percentage 
of added 
water. 

6.330 

6.33. 

R.R. 
Av. 

RR 

R.R. 

R.R. 

Av. 

Av. 

Av. 

18.1840 

15.55% 
16.8 

36.35 

6.66 

21.5 

36.35 

6.66 

21.5 

36.35 

2.22 

19.2 
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No. of Milk . RE S U L T. 

6. 

7. 

8. 

9. 

30.9.06 
10. 

0.04 ) 

0.045) e 0.0425 - 0.005 = 0.0375 = 

0.04) 
0.05) = 0.045 - 0.005 = 0.040 = 

Fat 3.6 

R. R. 
Av. 

R. R. 
Av. 

Fat = 3.0 

0.04 ) 

0.045) = 0.0425 - 0.005 = 0.0375 = 

0.045) 
0.04 ) = 0.0425 - 0.005 = 0.0375 

0.04) 
0.04) = 0.04 - 0.005 = 0.035 

R.R. 
Av. 

Fat 2.95 

Fat = 3.95 

Fat = 4.8 

R.R. 
Av. 

R.R. 

172. 

Percentage 
of added 
water. 

33. 
3.77 

18.38 

27. 
8.11 

17.5 

33. 
7.77 

20.3 

33. 
.02 

16.5 

36. 
.44 

18.2 



Number o 
Milk. 

30.9.06. 

11. 

12. 

13. 

14. 

15. 

16. 

-3 - 

REQULT . 

173 

Percentage 
of acdc1e . 

water. 

0.045) 
0.055) = 0.050 - 0.005 = 0.045 = 18. 

R.R. 1.55 
Av 9.7 

Fat = 3.7 

0.050) 
0.060) = 0.055 - 0.005 = 0.050 = 9. 

R. R. 1.66 
A. 

Fat = 4.0 

5.33 

0.060) 
0.060) _ 0.060 - 0.005 = 0.055 = O. 

R. R. .77 
Av .77 

Fat = 5.6 

0.05 ) 

0.065) = 0.056 - 0.005 = 0.051 = 7. 
R. R. _1.44_ 

Av + 
Fat = 4.1 

4.22 

0.05) 
0.05) - 0.050 - 0.005 = 0.045 = 18. 

P.R. 5.0. 
Av 11.5 

Fat _ 3.8 

0.055) 
0.050) = 0.0525 - 0.005 = 0.475 = 13. 

R.R. 5.0 
Av 9.5 

Fat =3.8 



Number o 

Milk. 

-4- 

RESULT. 

0.060) 
0.065) = 0.0625 - 0.005 = 0.575 

Fat = 4.1 

9.13 solids not fat. 

0.060) 
0.060) = 0.060 - 0.005 - 0.055 

Fat = 4.0 

9.624 solids not fat. 

0.040) 
0.045) _ 0.0425 - 0.005 = 0.375 = 

R.R. 
Av 

Fat _ 3.1 

0.050) 
0.055) = 0.0525 - 0.005 = 0.475 

Fat = 4.1 

0.055) 
0.055) = 0.055 - 0.005 = 0.050 = 

Fat = 3.2 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 - 

Frit = 4.5 

9.2 solids not fat. 

R.R. 
Av 

174. 

Percentage 
of added 
water. 

0. 

0. 

31. 
6.44 

18.7 

13. 

9. 
.77 _-- 

4.8 

O. 



Number of 

milk. 

28.9.06. 

23. 

24. 

25. 

2G. 

27. 

-5- 

RESULT. 

0.055) 
0.055) = 0.055 - 0.005 = 0.050 = 

Fat = 4.5 

0.040 ) 

0.0425) = 0.042 - 0.005 _ 0.037 = 
R.R. 

Av, 

Fat = 4.2 

0.055) 
0.060) = 0.0575 - 0.005 = 0.053 

R.R. 
Av 

Fat = 3.7 

0.060) 
0.058) = 0.059 - 0.005 - 0.054 = 

Fat = 5.5 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 = 

Fat = 4.1 

9.30 solids not fat. 

R.R. 
Av 

175. 

Percentage 
of added 
water. 

9. 

33. 
4.44 

18.7 

4. 
0.02 

2.01 

2. 
2.22 

2.11 

0. 



Number 
of milk 

28_ 

28. 

29. 

1.10.06 

30. 

31. 

32. 

33. 

34. 

-6- 

R E S U L T. 

0.060) 
0.055) = 0.0575 - 0.005 = 0.053 = 

R.R. 
Av 

Pat = 3.8 

0.050) 
0.050) - 0.050 - 0.005 = 0.045 = 

R.R. 
Av 

Fat = 3.7 

0.060) 
0.060) - 0.060 - 0.005 = 0.055 = 

R.R. 
A 

Fat = 4.0 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 

Fat = 1.4 

0.050) 
0.055) - 0.053 - 0.005 = 0.048 = 

Fat = 3.6 

Fat = 4.0 

Fat _ 3.6 

R.R. 
A 

R.R. 

RR 

176. 

Percentage 
of added 
water. 

4. 
2.77 

3.38 

18. 
5.55 

11.7 

0. 

3.7 
1.8 

0. 

9.44 
v. 4.72 

12. 

3.55 

2.0 



Number 
of Milk. 

1.10.06. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

-7- 

R E S U L T. 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 = 

Fat = 3.7 

0..060) 
0.055) = 0.057 - 0.005 = 0.052 = 

Fat =.4.1 

0.070) 
0.060) = 0.065 - 0.005 = 0.060 = 

Fat = 3.8 

0.060) 
0.065) = 0.062 - 0.005 = 0.057 = 

Fat = 3.3 

0.050) 
0.055) = 0.052 - 0.005 - 0.047 = 

Fat = 3.6 

0.060) 
0.060) = 0.060 - 0.005 . 0.055 = 

Fat = 3.8 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 = 

Fat = 5.0 

R.R. 
Av. 

R.R. 
Av. 

R.R 

R.R. 

Av 

Av 

R.R. 
Av 

R.R. 
Av 

177 

Percentage 
of added 
water. 

18. 

5. 
.88 

2.9 

0. 

1.11 
0.55 

0. 
1.11 

0.55 

14. 
5.33 

9.66 

0. 

5.11 
2.55 

18. 
2.77 

10.38 



Numb er 

of Milk. 

1.10.06. 

42. 

43 

44. 

2.10.06. 

45. 

46. 

47. 

48. 
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R E S U L T. 

0.065) 
0.060) = 0.062 - 0.005 = 0.057 = 

R.R. 
Av. 

Fat = 4.0 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 = 

Fat = 4.2 

9 .08c¡o solids not fat. 

0.050) 
0.050) . 0.050 - 0.005 - 0.045 = 

Fat = 4.8 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 = 

Milk turned 

Fat = 3.4 

Fat = 3.0 

0.055) 
0.055) = 0.055 - 0.005 = 0.050 = 

Fat = 4.4 

0.060) 
0.055) = 0.057 - 0.005 = 0.052 c. 

Fat = 5.0 

R.R. 

178. 

Percentage 
of added 
water. 

0. 
5.0 

2.5 

0. 

18. 
0. 

9.0 

18. 
R.R. 1.11 

Av. 9.5 

R.R. 
Av 

3 .33 

9. 
2.77 

5.8 

5 . 

R.R. 2.2,2 

Av 3.3_ 



Number of 
milk 

2.10.06. 

49. 

50. 

51. 

52. 
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R F ^ U L T. 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 - 

Fat . 3.0 

0.050) 
0.055) _ 0.052 - 0.005 - 0.047 

Fat =3.5 

0.060) 
0.050) _. 0.057 - 0.005 = 0.052 

Fat = 3.1 

0.055) 
0.050) = 0.052 - 0.005 = 0.047 = 

Fat = 4.0 

53. 0.050) 
0.050) = 0.050 - 0.005 s 0.045 = 18. 

R.R. 3.77 
10.8 

R.R. 

179 

ercentage i added 
water. 

18. 
5.55 

Av. ̂ + 11.7 

R.R. 
Av. 

R.R. 

14. 
2.77 

8.38 

5. 

14. 
9.66 

Av. 11.8 

54. 

Fat = 4.3 

0.060) 
0.060) = 0.060 - 0.005 - 0.055 = 

Fut . 2.9 

R.R. 
Av 

0. 
10.88 



Timber pf 
t,Illï:. 

10.06. 

55. 

56. 

57. 

58. 

59. 

60. 

61. 

-10- 

R E S U L T. 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 = 

Fat = 3.4 

0.060) 
0.055) = 0.057 - 0.005 = 0.052 = 

R.R. 

Fat = 3.2 

0.060) 
0.060) - 0.060 - 0.005 = 0.055 = 

Av. 

R.R. 
Av. 

Fat = 3.3 

0.060) 
0.055) = 0.057 - 0.005 = 0.052 = 

R.R. 

Fat = 3.1 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 = 

R.R. 

Fat = 3.4 

0.045) 
0.045) = 0.045 - 0.005 = 0.040 - 

Fat 3.1 

0.050) 
0.055) = 0.052 - 0.005 = 0.047 = 

Fat . 3.5 

180. 

ercentage 
of added 
water. . 

o. 
5.55 

5. 
7 6 

6.3 

0. 
5.55 

5. 
2.77 

Av .3.88 

18. 
10.88 

Av. 14.4 

R.R. 
Av. 

R.R. 
A 

27 
10.66 

13.8 

14. 
4.22_ 

9.11 



Nunnbe.r of 
milk. 

2.10.06. 

62. 

63. 

64. 

65. 

66. 

67. 

R E S U L T. 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 = 

Fat = 5.0 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 - 

Sour 

Fat = 5.0 

Fat = 3.3 

0.050) 
0.045) = 0.047 - 0.005 = 0.042 - 

Sour 0.030 ? 

Fat = 4.2 

Fat = 5.0 

0.060) 
0.055) . 0.057 - 0.005 . 0.052 - 

Fat - 3.8 

0.065) 
0.055) . 0.060 -- 0.005 - 0.055 = 

Pat = 5.0 

R.R. 
Av. 

R.R. 

R.R. 

R.R. 

11.R. 

181. 

ercentage 
of water 
added. 

18. 
7.33 

12.6 

18. 
7.33 

Av 12.6 

15.5 

23. 
25.77 

24.3 

18.66 

5. 
4.0 

4.5 

o. 
7.r 



Number o 
Milk. 

2.10.6. 

69. 

70. 

71. 

4.10.06. 
72. 

73. 

74. 

75. 

0.065) 
0.065) - 

-12-- 

R E S U L T. 

0.065 - 0.005 - 0.060 

Fat - 3.5 

9.18c/0 solids not fat. 

Fat = 4.3 

Fat = 3.6 

0.060) 
0.060) = 0.060 - 0.005 . 0.055 = 

Fat =_ 3.5 

0.050' 
0.050) = 0.050 - 0.005 . 0.045 e 

Fat = 3.3 

0.055) 
0.060) = 0.057 - 0.005 - 0.052 

Fat = 3.1 

_ 

0.050) 
0.045) *a 0.047 - 0.005 = 0.042 - 

Fat = 4.3 

R.R. 

182 

Percentage 
of vmter 
added. 

0. 

10.33 

0. 
6.66 

Av. 3.33 

R.R. 
Av. 

R.R. 
A 

18. 
5.33 

----11.6 

5. 

23. 
2.22 

12.6 



Number o 
Milk. 

4.10.06. ___--- 
76. 

77. 

78. 

79. 

80. 

81. 

5,10.06. 
82. 

-13-- 

R tJ L T. 

0.045) 
0.045) = 0.045 -- 0.005 _ 0.040 = 

R.R. 
Av. 

Fat = 4.4 

0.070) 
0.065) = 0.067 - 0.005 = 0.062 - 

Fat = 3.4 

0.060) 
0.060) = 0.060 - 0.005 - 0.088 

R.R. 
Fat = 3.4 

0.060) 
0.065) = 0.057 - 0.005 = 0.052 

Fat = 3.0 

0.060) 
0.060) = 0.060 - 0.055 = 0.055 = 

Fat . 6.0 

0.060) 
0.050) = 0.055 - 0.005 - 0.050 = 

Fat = 4.4 

R.R. 

R.R. 

R.R. 

183. 

Percentage 
of acl.c'ed 

water. 

Av 

27. 
7.77 

0. 
2 . ry: 

0. 
2.22 

5. 
5.55 

5.27 

0. 
3 .88 

9. 
5.55 

8.7 



Number 
of milk. 

5.10.06._ 

83. 

84. 

7.10.06. 

85. 

86. 

87. 

88. 

89. 

-14- 

R .'.." S U .L T . 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 = 

R.R. 
Av. 

Fat = 5.0 

Fat = 4.1 

0.060) 
0.050) = 0.055 - 0.005 = 0.050 = 

Fat s 4.2 

0.060) 
0.060) = 0.060 - 0.005 = 0.055 = 

Fat = 3.95 

9.550/0 Solids not fat. 

0.070) 
0.060) = 0.065 - 0.005 = 0.060 = 

Fat = 4.0 

9.350;0 Solids not fat. 

0.060) 
0.055) = 0.057 - 0.005 = 0.052 

Fat = 3.7. 

0.055) 
0.045) = 0.050 - 0.005 = 0.045 = 

Fat - 2.85 

R.R. 
Av 

R.R. 
Av 

R.R. 
Av. 

184 

Percentage 
of added 
water. 

0. 
0.05 

1.55 

9. 
8.88 

8.94 

0. 

0. 

5. 
5 .50 

5. 

18. 
29.44 

23.7 



Number 
of milk. 

7.10.06. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

-15- 

R F S U L T. 

0.055) 
0.050) = 0.052 - 0.005 = 0.047 = 

R.R. 
Av. 

Fat = 5.9 

0.050) 
0.050) = 0.050 - 0.005 = 0.045 = 

0.052) C 

0.052) = 0.052 

R.R. 
Av 

Fat = 3.4 

Fat = 3.8 

0.050) c 

0.051) - = 0.050 = 

Fat = 3.6 

0.053) C 

0.054) = 0.053 = 

Fat = 4.2 

0.052) e 
0.052) = 0.052 = 

R.R. 
Av 

Fat = 3.8 

0.048) C 

0.048) d 0.048 . 
R.R. 

Av 

Fat = 3.1 

x'ew tí_-;r2liDi12rcr - ireaziY:;,, point 0.00`' C. 

185. 

Percentage 
of added 
water. 

14. 
22.44 

18.22 

18. 
5.55 

11.77 

5. 

9. 

3. 

5. 
1.88 

3 .44 

12. 
4.66 

8.33 



Number of 

7.10.06. 

97. 

98. 

99. 

100. 

101. 

102. 

103. 

-16- 

R E S U L T. 

0.052) 
0.052) - 0.052 - 

0.049) 
0.047) = 0.048 - 

0.052) 
0.052) - 0.052 

0.053) 
0.052) 0.052 

0.050) 
0.050) = 0.050 = 

0.045) 
0.045) - 0.046 

0.048) 
0.048) s 0.048 = 

Fat m 3.35 

Fat - 5.0 

Fat = 4.6 

Fat = 4.0 

Fat - 3.2 

Fat = 2.8 

R.R. 
Av 

R.R. 

R.R. 
Av. 

R.R. 
Av 

R.R. 
Av 

R.R. 
Av 

186. 

Percentage 
of added 
water. 

5. 

12 
2.22 

7.11 

5. 
1.77 

3.38 

5. 
1.66 

3 .33 

9. 
7.77 

8.3 

16. 
11.66 

13.8 

12. 
7.22 

9.6 



Number of 
Milk. 

7.10.06. 

104. 

105. 

106. 

107. 

108. 

109. 

110. 

-17-- 

R E S U L T. 

0.060) 
0.060) . 0.060 = 

Fat = 4.6 

0.058) 
0.058) = 0.058 = 

Fat = 4.0 

0.044) 
0.042) = 0.043 = 

Fat = 3.8 

0.055) 
0.053) = 0.054 0 

0.052) 
0.052) = 0.052 

Fat - 4.0 

_ 

Fat - 4.0 

0.040) 
0.041) = 0.040 = 

0.052) 
0.052) = 0.052 

Fat = 2.8 

_ 

Fat = 4.0 

Av 

R.R. 
Av. 

R.R. 
Av 

R .R. 
Av 

R.R. 
Av. 

187 

ercentage 
f added 
water. 

0. 
3.3 

0. 
8.55 

4.27 

22. 
4.44 

13.2 

2. 

5. 

27. 
14.88 

20.9 

5. 
8.88 

6.94 



Number 
of Milk. 

7.10.06. 

111. 

112. 

-18- 

R E S U L T. 

0.053) 
0.051) = 0.052 

Fat = 3.3 

0.056) 
0.055) = 0.055 = 0. 

R.R. 4.44 

188. 

ercentage 
f added 
water. 

5. 
R.R. 1.11 

Av. 3.05 

F?. = 3. 

100 Specimens: 30 per cent unwatered; 70 per cent 

watered; 22 contained less than 9 per cent of added 

water; 17 between 9 and 15 per cent; 15 between 

15 and. 21 per cent; 8 between 21 and 31 per cent, 

and 8 over 31 per cent. 



189. 

DETAILS OF SAMPLES FROM DIFFERENT LONPOI; BOF.OI?GHS 

SOLIDS CALCULATED BY"? IC:.':iM010 RULFm ONLY,, 

Vendor. 

BATTERSEA. 

Total Solids 
Solids. not fat. 

Specific 
Gravity. 

Fat. 

Jenkinson, 
533 York Rd. 

1032.6 
1032.6 

4.5 
4.5 

13.7 
13.67 

9.2 
9.11 

BETHNAL GREEN. 

Hoxton, 1031.8 3.1 11.85 8.75 
Nile St. 

Hoxton, 1028.7 3.4 11.42 8.02 
Murray St. 

C I T Y. 

Poultry, 
Newgate St. 

1033.2 
1033.7 

3.8 
4.2 

13.3 
13.63 

9.5 
9.43 

CHELSEA. 

11 Cale Street. 1033.9 4.0 13.45 9.45 
Cart, Telford's 1032.8 4.0 13.15 9.15 
28 Cale Street 1027.8 2.8 10.46 7.66 
Cart, Hayward 1029.0 4.0 12.2 8.2 
Cart, Roll Farm D. 1032.2 3.3 12.2 8.9 
Cart, General, 1031.1 3.2 11.8 8.6 

Chiswick. 



190. 

Vendor. Specific Fat. Total Solids 
Gravity. Solids. not fat. 

DEP TF ORD . 

Wilson, 
Forestin 1031.8 3.8 12.7 8.9 

Fordham, 
Friendly St. 1030.3 4.0 12.55 8.55 

Murray, 
High Street. 1032.3 4.2 13.28 9.08 

Aldridge, 
Friendly St. 1033.6 4.8 14.32 9.52 

Paul Street 
Featherstone St. 

66 ColeJ ill Lane 
105 Munster Rd. 
829 Fulham Rd. 
66 Waldemar Av. 

FINSI3ITRY. 

1029. 
1031.1 

FULHAM. 

3.1 
3.5 

1032.3 3.3 
1030.5 3.6 
1030.5 3.4 
1030.8 3.8 

HACKNEY. 

11.14 
12.12 

8.04 
8.62 

12.2 8.9 
12.12 8.52 
11.9 8.5 
12.44 8.64 

Jones, 
Queen St.Dalston 1032.6 3.4 12.4 9.0 

Saunders, 
Angrari St.Dalston 1032.6 3.0 11.9 8.9 



Vendor. Specific Fat. 
Gravity. 

HAMMERSMITH. 

Glenthorpe Rd. 1031.1 3.1 
Queen St. 1032.8 3.35 
Fulham Palace Rd. 1030.5 5.0 
Fulham Palace Rd. 1031.0 4.6 

Hislop, 
Hampstead. 

Lott, " 

Smeaton 

HAMPSTEAD. 

1032.9 3.6 
1030.8 4.0 
1031.8 3.6 

HOLBORN. 

Whiteman Cox 1027. 
Lott, 
Gt . Ormond St. 1029.9 

Lloyd, 
New North St. 1027.3 

Jones, 
Devonshire St. 1030.3 

Chandler's Shop 
Devonshire St. 1030.1 

H. S. O. 1030.3 
ditto. 1031.1 
ditto. 1030.6 

Devonshire Dairy, 

ISLINGTON. 

Highbury Park. 1032.9 3.7 
Dover Dairy, 

128 Fonthilî Rd. 1031.8 4.1 
Daniel's, 

251 Junction Rd.N.1030.4 3.8 
T.Draper, 

167 Dartmouth Ph. 
Hill, N. 1030.3 5.0 

Total Solids 
Solids. not fat. 

11.68 8.58 
12.4 9.05 
13.8 8.8 
13.44 8.84 

12.7 9.1 
12.68 8.68 
12.42 8.82 

10.9 7.6 

12.18 8.43 

10.7 7.6 

11.6 8.4 

12.2 8.4 
11.9 8.5 
12.73 8.33 
12.4 8.6 

12.87 9.17 

13.02 8.92 

12.34 8.54 

13.75 8.75 

191. 



192. 

Vendor. Specific Fat. Total Solids 
Gravity. Solids. not fat 

ISLINGTON (Con.) 

Cromwell House, 
Highgate. 

228 Wornington Rd. 
(Shop) 

1030. 3.2 

KENSINGTON. ( North) 

11.5 

13.76 

8,3 

8.96 1031.3 4.8 
14 Telford Rd. 
Handcart in 
Wornington Rd. 1032.3 3.7 12.56 8.36 

Griffiths, 
1 MilKwooci St. 
handcart in 
Ladbrook Grove 1031.5 4.0 12.85 8.85 

Iborn, 
371 Portobello 
Road, No .3 shop 1030.5 5.6 14.53 8.93 

The ''calmer Dairy, 
?7ralmer Rd.St. 
(near 155) 1031.5 4.1 12.97 8.87 

Hayman, 
67 Princes Rd.St. 1030.5 3.8 12.35 8.55 

23 Bromley Rd. 
handcart in 
Princes Road. 1030.5 3.8 12.35 8.55 

LAMBETH. 

?rinterf'lood, 
Holland St. 1031.8 4.0 12.9 8.9 

Williams, 
11 S.Lambeth Rd. 1028.7 3.6 11.67 8.07 

Williams, 
Auckland St. 1030.1 3.5 11.9 8.4 

Jones, 
Vauxhall Talk 1030.8 3.3 11.82 8.52 

Evan's Dairy, 
128 Tyers St. 1035.2 3.1 12.7 9.6 

Davies & Son, 
Oval Dairy, 
137 -38 Vauxhall 
Bridge Rd. 1029.0 4.4 12.7 8.3 



Vendor. Specific Fat. Total Solids 
Gravity Solids. not fat. 

LAMBETH (Con.) 

Clark, 
8 Robsart St. 
Brixton. 1029.0 4.4 12.7 8.3 

LEWISHAM. 

47 High St., 
Thornton Heath 1031.5 4.0 12.85 8.85 
King Edward Parade, 
Norbury. 1030.0 3.2 11.5 8.3 
49 High Street, 
Sydenham 1030.5 2.8 11.15 8.35 

Prince Alfred 
Parade, Sydenham 1030.4 4.6 13.3 8.7 

PADT!INGT ON . 

Seagram, 
South wharf Rd. 1031.1 3.4 12.12 8.8 

Grosvenor Dairy, 
UpDDer. Porchester 
Street. 1031.1 3.4 12.12 8.8 

Royal Dairy, 
Sale Street 1029.2 6.0 14.65 8.65 

POPLAR. 

Corner of Copper- 
field Rd. and 
Mile End Road. 1030.3 5.3 14.1 8.8 

Duboski, 
15 Canal Rd., 
Mile End Rd. 1031.3 3.8 12.55 8.75 
Canal Road, 
corner Forester 
St . i;'lile End Rd. 1030.3 3.7 12.2 8.5 



1E_. 

Vendor. Specific 
Gravity. 

Fat. Total 
Solids. 

Solids 
not fat. 

End of Marylebone 

ST. IviARYLEH ONF . 

Lane. 1031.1 3.0 11.5 8.5 
Blandford Dairy, 
Baker Street. 1028.7 4,4 12.63 8.23 

Small gen. Shop 
North Street 1031.1 5.0 13.95 8.95 

ST. PANCRAS. 

Horner's, 
Marchmont St. 
Russell Sq. 1031.5 3.8 12.6 8.8 

Wyman ' s , 

Compton St. 
Euston Road. 1031. 3.6 12.25 8.65 

Parry, 
Leigh St. 
Euston Road. 1030.1 3.0 11.27 8.27 

Edwards, 
28 Hastings St. 
Euston Rd. 1030.25 2.95 11.25 8.3 

Grindley, 
Ossulton St. 
Euston Rd. 1032.1 3.95 12.93 8.98 

Morgan, 
Prebend St., 
College St. 
Camden Town. 1031.1 5.0 13.93 8.93 

Collins, 
Randell St. 
Camden Town N.Y. 1033.2 3.5 12.68 9.18 

Hillmans, 
Drummond St. 1032.6 4.1 13.23 9.13 

Williams, 
Drummond Street 1034.6 4.0 13.62 9.62 

Cox, Seymour St. 
Euston Rd. 1030.5 3.1 1.1.52 8.42 

Meredith, 
Chariton St. 
Euston Road. 1034.6 4.1 13.72 9.62 

Phi7..lip's, 
Churchway, 
Euston Road. 1032.5 3.2 12.13 8.93 



195. 

Vendor. Specific Fat. Total Solids 
Gravity. Solids. not fat. 

SIíOREDITCH. 

Curtain Road 1030.0 3.2 11.51 8.31 
Gt.Euston St. 
Holywell 1030.7 3.3 11.8 8.5 

SOUTHWARK. 

Bishops, 
Camel St. 1032. 3.8 12.63 8.83 

Brown, 
Burnt Street 1032. 3.6 12.63 9.03 

STEPNEY. 

Cohen, 
280 Mile End Rd. 1030.3 4.2 12.8 8.6 

A .Roth, 
334 Mile End Rd. 1032.3 3.7 12.68 8.98 

Palace Stores, 
Hanford Rd. 
Mile End Rd. 1033.3 4.1 13.4 9.3 

STOKi?, NF1"TINGTON. 

Allow, 
Shacklewèll Lane 1028.7 5.0 13.34 8.34 

Lewis, 
Boleyn Road Sour. 

Evans, 
Castle Street 1022.6 4.2 10.88 6.68 

Stule, 
Arcola St. 1024.6 5.0 12.32 7.32 



196. 

Vendor. Specific 
Gravity. 

Fat. Total 
Solid,. 

Solids 
not fa 

Morgan, 

WANDSWORTH . 

+arisficid 1030.8 1.4 9.55 8.15 
Rowlands, 

11 Barmouth Rd. 
Wandsworth 1030.8 4.0 12.65 8.65 

White, 
I\Tordan Hall Farm, 
Merton. 1028.3 3.6 11.55 7.95 

WESTMINSTER. 

Hi mcock, 
11 Churton St. 
Pimlico. 1030.8 4.4 13.15 8.75 

Kowan, 
77 Lupus St. 
Pimlico. 1030.5 5.0 13.8 8.8 

Griffiths, 
38 Dorset St. 
Pimlico 1030.5 3.0 11.5 8.5 

Pool, 
i Dower Del ;.rave 
St. Pimlico. 1031.5 3.5 12.25 8.75 

Griffin & Son, 
95 Lupus St. 
Pimlico 1032.6 3.1 12.3 9.2 

R.H.Jonen, 
23 Moreton St. 
Pimlico. 1028.7 4.0 12.13 8.13 

J . Sutherby, 
27 Churton St. 
Pimlico. 1030.5 4.3 12.95 8.65 

Kenna ne>y, 
Regency St. 
Pimlico 1028.7 2.9 10.92 8.02 

Frith St., 
Soho. 1031.5 4.1 12.96 8.86 

Queen Street,Soho 1028.5 4.2 12.4 8.2 
Poland St. 

Small shop. 1032.6 3.95 13.5 9.55 
Berwick St., 
gen . shop . 1033.6 4.0 13.35 9.35 



197. 

Vendor. Secific Fat. Total Solids 
Gravity. Solids. not fat. 

700LTICH. 

R.A.C. S., "roolwich 1030.5 3.7 12.25 8.55 
Lanbert, Flurn.stead 1022.4 2.85 9.2 6.35 
IIaildsley' . 

70 O 1w 1 c)'i 1026.5 5.9 13.88 7.98 



During the ten years 1895 -1904 inclusive 246,598 

samples of milk were examined throughout England an 

Wales. Of this number 26,736 representing 10.8 pe_ 

cent were found to be adulterated. For London 

during the six years 1900 -1905 inclusive the follow 
1 

ing are the figure: 

Year Examined Adulterated. 

1900 5707 808 
1901 7067 1072 
1902 8411 1314 
1903 9475 1276 
1904 10610 1327 
1905 11477 1223 

52,747 7025 

These figures are based on the assumption that 

2.75 per cent of fat and 8.5 per cent of solids re- 

present genuine milk. In fact. , they allow a remova 

of 45 per cent of the normal amount of fat from an 

ordinary milk of 4 per cent fat value before the 

boundary of adulteration is crossed. 

Surely, here is a matter urgently demanding 

legislation. 

Besides ensuring the quality of the milk its 

purity must be safe ;uarded. Infants ought to 

receive 

1. Annual reports Board of Agriculture. 



receive a milk as free from germs as th :t which flows 

from their mother's breast. In the present conditio 

of our milk supply this is practicable only by means 

of sterilisation. There is a great deal of prejudic 

against sterilisation in this country. It is said 

to have caused marasmus, rickets, scurvy rickets, and 

other dietetic diseases. . Budin and Dufour have used 

it exclusively for many years, have reared innuae_r. abl 

infants on it and yet they have not had a single case 

of this disease. I visited many. other consultations 

in France where sterilised milk was given and found 

that in them also infantile scurvy was unknown. The 

milk distributed by these institutions was .controlled 

by frecauent analysis and maintained at a uniform 

standard of excellence (3.7 to 3.9 per cent of fat) 

1 
Holt quotes the f ollowing table with reference 

to the occurence of infantile scurvy. 

Previous Food. 

Breast Milk 12 cases, alone in 10 

Raw Cows' Milk ... 5 4 

Pasteurised Milk .20 16 

Condensed Milk 60 32 

Sterilised Milk 107 68 

Proprietary Infant Food 214 

Thus 

1. Diseases of Infancy and Children p.243 London 190 



20, 

Thus the disease may arise under all forl:ls of 

feeding. I do not know of any recorded cases of 

infantile scurvy arisi n, . from sterilised milk where 

systematic analysis showed the milk to have been 

consistently of good quality. It is the poverty of 

the milk and not its sterilisation which causes the 

disease. In sterilised milk alone is safety and it 

must he the basis of all artificial feeding. 

Milk is an almost ideal medium for the rapid 

growth of micro organisms. I have found 4,000,000 

to 5,000,000 organisms per c.c. in some of the milks 

which I analysed. Those which came from small shops 

contained many more organisms than those from regular 

dairies. It was not unusual to find over 1,000,000 

organisms per c.c. even in the milk supplied to the 

Hospital. 

The suggestions of the Board of Agriculture in 

the past few years have undoubtedly been of great 

value but there is still great scope for laorovement 

which legislation alone can accomplish. Improved 

methods of collection; improved methods of delivery; 

improved methods of transit; all are urgently neede 

and the impurity of the present milk supply will not 

be remedied till these questions are dealt with in a 

bold, fearless, and thorough manner. Until the 

mil'_enium 
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FIG. 121. -Death -rate from diarrhoea amnng infants under one year of age in Paris during the year 1898. 
Black = breast -fed; red =bottle-fed. The horizontal blue line at zero shows that the mortality was nil at 
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millenium of pure milk arrives sterilisation ought to 

be generally practised. No infant can enjoy immun- 

ity from diarrhoea if he is fed on a milk containing 

organisms. There has been much said about the 

enzymes in raw milk. To the ignorant our scanty 

knowledge of them forms a fetish to which is sacri- 

ficed a great number of infant lives annually. 

No one has ever proved the value of these enzymes 

and no one has ever shown that their absence is 

injurious. Let us rid our minds of prejudice and 

give sterilised milk the high position among the 

preventitives of this disease which it undoubtedly 

merits. 

But besides ensuring the purity and the quality 

of the milk we must carefully regulate the infant's 

daily allowance and thus remove the last possible 

cause of diarrhoea. This is estimated on a basis 

of its weight and progress. The number of meals 

per day is then determined and thus the amount of each 

meal is fixed. The milk is daily distributed in 

small bottles each of which contains only the amount 

sufficient for a single meal. The mother comes every 

morning to the depot with her basket and receives the 

number of bottles of milk which corresponds with the 

daily allowance prescribed at the weekly or fortnightl 

Consultation. Thus overfeeding is prevented even at 

a single meal. 

Y 

201. 
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202. 

I have given you the essence of Professor 

Budin's method; the medical supervision of infant 

feeding; the encouragement of breast feeding; the 

regulation cf artificial feeding; and the use of 

undiluted sterilised milk of good cuality. . In 

it I think lies the future of the defence of the 

infant. 

What have been its results? Let us first look 

at its effect upon breast feeding. Thy encourage- 

ment of maternal nursing is one of the great aims 

of the Consultations. Its enormous importance as a 

measure for the arrest of the infantile mortality 

from diarrhoea need hardly be insisted upon. It 

is not in nature to ensure that every child be 

wholly breast fed but we can, at least, so arrange 

that each infant receives from its mother all the 

milk she is capable of secreting. 

The following are the results of a few of the 

pioneers of this movement. 

Consultation. Percentage of 
Suckling Mothers. 

1. Budin's 94 
2. Maygrier 91. 
3. Bresset. 84.4 
4. Ausset. 77 
5. Alexandre 76. 

The 



The mortality from diarrhoea at Professor 

Budin's Clinique during 1898 was zero. In Plate 13 

t11is is graphically contrasted with the death rate 

from diarrhoea.among breast and bottle fed infants un 

on year in Paris. His results are such that he is 

credited with having saved a battallion (20,000 men) 

to France. 

Aussetl at Beauvaise has also by means of a 

a- 

Consultation reduced the infantile mortality from 

190 to 110 per 1000. 

Dr. Dufour of Fecamp founded in 1894 an 

analogue of the Consultation which he called a 

"Qoutte de lait ", I cannot better emphasise his 

results than by referring to Plate 15 where they 

are graphically represented. The mortality at his 

depot steadily diminished from 1895. The year 

1894 -95 can scarcely be taken into account for the 

consultation was not begun till July and, as very 

few of the 33 infants were members during the deadly 

Sumner months the death rate of zero has but little 

significance. 

The 

1. Budin. The Nursling, 1907. 
2. Maygrier. L'Obstetriques 1904. 
3. Bresset. Revue pratiqui d'obstetrique 190 
4. Ausset. L'Obstetrique 1905. 
5. Alexandre. Quoted by Budin loc.cit. 

r 

1. Quoted by Maygrier. Monograph p.25 Paris 1903. 



204. 

The difference between the mortality from 

diarrhoea in the town and in the Consultation is 

noteworthy. 

The attendance rose from 33 in 1894 to 156 in 

1898. Out of 434 infants born in Fe' camp from 

July 1, 1898 to July 1899, 156, that is more than 

one third became members of the Consultation and of 

these a certain number belonged to the paying 

section. 

In order to emphasise the results he obtained 

during the fatal summer of 1898. Dufour collected 

statistics from the principal towns of Normandy. 

They are gra phically represented on Plate 14. 

Wherever Professor Budin's methods have been 

practised the infantile death rate has been greatly 

reduced. The statistics of every town and village 

in France in which they have been tried bear 

eloquent testimony to their value. I need not 

multiply instances for even my brief outline will 
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20E. 

The money was not spent in striving to preserve 

emaciated and diseased.infan.ts but in ensuring to the 

race healthy and thriving individuals yell. fitted to 

battle against all the ills with which.. a child! s 

path is beset: 
. 

Each` medical man ought' to regulate 

the feeding of all infants under his charge. His 

calling demands it as a duty, his humanity as a right. 

Every practitioner should be a centre for the 

protection of infant life, Whether his sphere be 

large-or small he can found a Consultation for 

Nurslings. There is nothing costly or complex in 

Professor Búdin's methods. All that is necessary 

is an apparatus for sterilising milk, .a balance, and 

the energy of a medical man. The consultation may 

be divided into a paying and a gratuitous section, 

so that it will be self -supporting. The safety of 

almost every infant can be ensured, and diarrhoea 

marasmas rickets arriother dietetic diseases banished 

from the community. A little care and a little 

patience are the only-essentials for complete 

success. The results will amply repay the labour. 

Each year will see thn infantile death -rate diminish 

and the number of thriving little.patients increase. 

Physical / 



2 C 7.. 

Physical degeneration will cease to threaten the race, 

and a dreary burden of misery and suffering will be 

lifted from the drooping shoulders of motherhood. 



Case 30. 

Case 31. 

SUMMARY OF OASES. 

John Mitchell, 13 /12; rachitic, emaciated, 

diarrhoea and vomiting for 14 days; mot ions. green,watery 

6 per day, offensive; constipated and vomiting 

continuously for two days before admission. Physi- 

cal examination showed slight congestion at both 

bases, and an enlarged spleen. Cod Liver Oil and 

Malt. Under routine treatment, the patient made 

an uninterrupted recovery. 

Temp. - 96.2 - 99.8. Pulse 120 -130. Resp. 

48 -24. 

Duration of stay in Hospital - 14 days. 

Previous feeding - Bottle fed from birth, - 

cotis milk and barley water. Diarrhoea when 5 

weeks old. 

Weight -- 13 lbs. on admission, 14 -4 on dis- 

missal. 

Alfred Young, 4/12; wasting for 3 months; 

1st breast fed for i month, then cow's milk and 

barley water. 

'6. 2. 06. - - 6 lbs. 10. 

23. 3. 06. - - 8 " 10. 

2Ce 



Case 32. 

Case ;3 

Diarrhoea for 7 days, green, slimy, contain- 

ed little white lumps. Vomited frequently. Scarce- 

ly able to feed now. No complications. 

Treatment: - Dietetic and Stimulant- Brandy, 

Strychnine, Hot Mustard Bath, Infusions, Stomach 

and rectal lavage were all tried but the patient 

gradually sank and died in 7 days. 

Temp: 99.6° on admission, varied between 101.6° 

and 980; ante mortem rise to 103.6° F. 

Pulse - 140 -156. Resp. 32-48. 

Motions - 3 -9 per day. Post mortem showed only 

the usual changes. 

William Harvett, 10/12. 7 days ill; diarrhoea 

first - 6 watery motions per day; 6 days later first 

began to vomit - motions watery like "white of egg ". 

Rachitic. Has had bronchitis, pneumonia, and 

o-nrrhoea. Sister died of Summer Diarrhoea. 

Admitted in collapsed state; no complica- 

tions. Treated with lavage and stimulants - brandy 

and strychnine; died in 12 hours. Temp. on ad- 

mission 100.8; at death 107 °. No postmortem. 

Frank Marlow, 7/12; diarrhoea 8 days - watery, 

2C°. 



Case 34. 

offensive first yellow, green; later colourless; 

about 10 motions per day; vomiting for 6 days; 

Rachitic. 

Temp. 100.4 on admission; varied from 97 -101.< 

Pulse 136 -140; Resp. 36 -56. 

Weight 13 lbs. - 13 lbs. 8. 

Dietetic - Lavage - Purgatives - Acids; 

gradually sank; death 18 days after admission. 

Louisa Hunter, 4/12; ill for one week diarr- 

hoea and vomiting, Bottle Fed; wasting since 

aged 6 weeks; only child not breast fed by mother 

and only one out of 10 which has wasted. No patho- 

logical condition detected. 

Motions - white, ci!eesy, offensive - 2 -9 

per day, 1 -6 vomits per day, 

8 lbs. 4 - 9 lbs. 

Under routine treatment patient improved for 

a time; her weight rose from 8 lbs. 4 to 9 lbs. 

but this progress was not maintained and after 

several attempts to rally, she died one month 

after admission.,i.\To marked lesion was found post 

mortem. 

210. 



Case 35 

Case 5L 

Arthur Fermon, 3/12; wasting for 5 weeks; 

motions few, green with white lumps, very offen- 

sive, 4 -9 per day; vomiting occasionally. 

Weights - 6* lbs. 

Breast fed for 1 month; then cow's milk 

and barley water. Nothing found on physical 

examination. 

Pulse - 132 -180; Resp. 32 -56. 

Temp. 99.8; 97 -101; no ante mortem rise. 

Under routine treatment patient improved for 

a time. His weight rose from 6 lbs. 4 to 7 lbs .9 

but then he gradually lost ground and died 23 

days after admission. 

Thomas Lee, 4/12; diarrhoea for 1 week; 

vomiting persistently. Bottle fed; weight 10 lbs. 

moribund on admission. 

Temp. 96 

Motions - 2 -8 per day; average 5; green and 

very fluid. 

Pulse - 128 -136. Resp. 44 -52. 

Temperature varied between 97 and 103.2. 

Slight ante mortem rise. 

He never properly rallied in spite of treat- 

ment; death occurred in 7 days. 

211. 



Case 37. 

Case 3 

Case 39. 

G-)7'.:3 Smith, 3/12; bottle fed; occasional 

vomit ;1 ; diarrhoea alternating with constipation; 

'convulsion' before admission; only and first 

child; physical examination negative. 

Pulse 130. Temp. 101°; moribund on ad- 

mission; died within 24 hours. 

Mary Palmer; 8/12; diarrhoea for 9 days 

stools yellow fluid, green, slimy, 5 -8 per day, 

vomiting began after the diarrhoea - l -4 per day. 

Treated for wasting when 3 months old; physical 

examination negative; weight 8 lbs.12. 

Temp. 102° on admission; varied between 97 

and 1010; no ante mortem rise. 

Pulse - 140 -156; Resp. 40 -48. In spite of 

all treatment died in 14 days. Post mortem nil. 

James Bell; 10/12; quite well till 14 days 

ago; vomited first then passed 6 stools in 24 

hours, green, fluid, colorless, containing mucus. 

Sudden onset - Bottlefed - cow's milk and barley 

water. Admitted in a collapsed state, temperature 

95°; varied between 950 ̀ and 98 °; ante mortem rise 

to 100 °. Death in 3 days. Post mortem negative. 

212. 



Case 40. 

Case 41 

Wi11ia Roberts, b112. July 9th, sudden 

diarrhoea - motions - green - colorless - fluid; 

frequent; duration before admission 4 days. 

Vomiting for 3 days about thrice daily. Previously 

well; bottle fed, cow's milk and barley water. 

A few scattered rhon ̂hi - no other physical signs. 

Under treatment the diarrhoea stopped, but 

the child steadily wasted and died in 27 days. 

Bacteriological examination of stools negative. 

Sydney Hunt, 5/12; diarrhoea for 3 days, 

offensive - green - slimy - colorless; 5 -10 -12 

motions per day; vomiting for 2 days. Wasting 

for 2 months. '.!leight during this time only rose 

from 94 to 124 lbs. 16th child; 4 others have 

died from diarrhoea; bottle fed during day - breast 

morning and night; no physical signs. 

Temperature on admission 99.4 °, varied between 

970 and 99.8°. Pulse 108 -148; resp. 22-56 per 

min. Motions 4 -9 per day. 

Under treatment the child steadily improved 

and was discharged cured 16 days after admission. 

Bacteriological examination of stools negative. 



Case 42. 

Case 43 

Case 44. 

Rose Steadman, 0/12; diarrhoea for 2 days; 

died 20 inins . after admission. No post mortem. 

Dora Swartz, 3/12; sudden diarrhoea 4 days 

ago; then frequent vomiting. Motions green - 

fluid, then colorless, about 10 per day. Never 

breast fed. Cow's milk and barley water since 

birth. No physical signs. 

Temperature 100 on admission, varied between 

97° and 101 °; slight ante mortem rise. 

Pulse 136 -160. Resp. 24 -48. Death in 13 

days. 

Post mortem negative; bacteriological ex- 

amination of stools negative. 

Ida Jones, 9/52; breast fed till one month 

ago, since when cow's milk and barley water have 

been given, and the motions have ben loose, 

t1..7n.es green. More frequent 

during last few days; vomiting 3 -4 times per day; 

first and only child. No physical signs. On 

admission motions rale yellow, containing white 

granules - no excess of fluid in them; gradually 

became more fluid - 6 -7 per day, occasional vomiting 

21 -1. 



Case 45 

2 -7 per day. Bacteriological examination of 

stools negative. 

Temperature on admission 99.80; varied from 

970 to 101.4°. 

Pulse 100 -140 per day; Resr. . 28 -72 per clay. 

In spite of treatment patient gradually sank 

from admission and died in 14 days. 

Denise Walter, 4/12; diarrhoea - 24 hours 

duration - sudden onset, vomited first; motions 

12 per 24 hours - fluid, offensive, colorless with 

white curds. Fed alternately at the breast and 

bottle (citrated milk and lime water) every two 

hours. Admitted in a collapsed state. Pulse 

152. Temp. 97.8. General convulsions ensued. 

Blood passed per rectum on fifth day. Vomited 

blood same day and died . 

Death. 
Temperature - morning - 100; 4.00; 102.4; 10 

evening 97.8; 97; 101; 103. 

Pulse - 152 -160; resp. 52 -68. 

Motions - 6-7 per 24 hours with occasional 

vomiting; stools contained Morgan's Baccilus. 

21!T . 



Case 46. 

Case 4 

Katherine Smart, 5/12; diarrhoea and vomiting 

for i week; acute for 2 days; motions frequent, 

4 -'7 per. 24 hours, green, fluid, offensive; vomit - 

tng slight. Slight Bronchitis. Cleft Palate. 

Fed on Cow's milk and barley water. Weight 18 lbs. 

Pulse - 112 -128. Resp. 36 -56. 

Having gained 12 o z s, in 8 days, she was dis- 

charged; her temperature was then normal; there 

was no vomiting; her motions were yellow, 4 per 

day. Stools contained Morgan's Bacillus. 

May Martin, 1152; acute diarrhoea of 1 

day's duration, with slight vomiting; motions 

very fluid, slimy, green, offensive. Cleft Palate. 

Fed on cow's milk and barley water. Feeble 

wasted infant. Bronchitis. 

Temperature 95.6e - 100o. Pulse 112 -168. 

Resp. 32 -72. 

Weight 7 lbs. Discharged improved in 15 

days with normal temperature - motions still fre- 

quent but quite yellow, and an increase of 14 

ounces in weight. Bacteriological examination 

of stools negative. 

216. 



Case 48 

Case 49 

Richard Edmonds, 2/12; digestive trouble 

from birth; diarrhoea for 3 days; 5 -10 motions 

per day, offensive, green, fluid, containing white 

curds. Slight vomiting. Few moist sounds in 

chest. Bottle fed, cow's milk and milk powders. 

Weight 9 lbs.8. Temperature, 99.8 on admission; 

varied between980 and 1010; marked ante mortem 

rise. Bacteriological examination of stools 

negative. 

Pulse 112 -152. Resp. 32 -48. Patient never 

rallied and death occurred in 4 days. 

John Skinner, 5/12; history of con;enital 

syphilis; physical examination negative; diarr- 

hoea and vomiting for four days - motions green, 

fluid and frequent; changed during last two days; 

are now more slimy; about 6 per day. Weight 

9* lbs. Temp. 103 on admix >ion; varied between 

103.6 and 97; marked ante mortem rise. Stools 

contained Morgan's Bacillus. 

Pulse 120 -176. Resp. 32 -36. 

Patient survived the acute stage of her ill- 

ness, improved for a time, and then gradually sank; 

death occurred in 20 days. 

Post mortem negative. 

217. 



Case 50. 

Case 51. 

Cecil Butler, 
5 
/12; fed on cow's milk, nur- 

sery biscuits, bread, etc. diarrhoea and vomiting 

for 6 days; physical examination negative; pre- 

vious health good; Prize baby 5 weeks ago. Weight 

had been 8 lbs. 8. Motions, loose, offensive, 

green with white specks; about 7 pr)r 24 hours; 

practically no vomiting. 

Pulse - 128 -180. Resp. 40 -160. 

Temp. 100 on admission, 97.4° - 1010; ante 

mortem rise. 

Died in 5 days. A marked feature of this 

case was the repeated occurrence of acute attacks 

of abdominal pain. The bacteriological examina- 

tion of the stools proved negative. 

Lucy Smith, 
16/12; 

diarrhoea and vomiting 

for 14 days. Breast fed till eleven months; then 

gravy, potatoes, milk, butter, etc. 5 teeth; 

stood up at 13 months. 

Physical examination - rachitic; spleen and 

liver enlarged. 

Motions - bowels move after every feed - 

green - offensive - sometimes whitish. Morgan's 

Bacillus not present; vomiting violent. 

Treatment - routine and Home Serum and Ad- 

renatin. Admitted in a collapsed state, died in 

24 hours. Post mortem negative. 



Case 52. 

Case 53, 

Edith Walden, 5/12; diarrhoea'and vomiting 

for 10 days; breast fed for six weeks; then 

bottle - Nestle's milk. Chronic diarrhoea for 

2 months - 5 -6 motions per 24 hours. Repeated 

crops of pustules on back and head since birth. 

Physical Examination; rachitic; few moist 

sounds over bases posteriorly. 

Motions - yellow, green, slimy - 4 in six 

hours; contained Morgants Bacillús. Vomiting 

cfter every feed. 

Treatment - routine and lactated milk. 

Progress; rallied slightly; died on 4th 

day; no muscular rigidity developed marked diver- 

gent squint; no hard retraction; knee jerks 

active; Temperature 97- 100.4. 

Post mortem negative - no meningitis. 

Florence T-Torsema.n., 412; diarrhoea for 3 

weeks; no vomiting. Bottle fed from birth, 

Nestle's milk and Frame's Food. 

Physical Examination, liver much enlarged; 

spleen not felt. 

Motions - about 12 per 24 hours - green, 

brown, foetid, fluid, contained Morgan's Bacillus 

No. 5. 

219. 



Case 54 

Case 55. 

Case 56. 

Sydney Strange, 
14/12; 

diarrhoea with occasio 

al vomiting for one month; breast fed till 8th 

month; then milk, nursery biscuits, patent 

food; previously healthy. 

Physical Examination, slight. strabismus 

head sweats; 4 teeth; liver and spleen palpable; 

weight 9 lbs. 8. 

Op sonic Index. - Sept. 8 = 0.74. 

Motions - green, gray, yellow, very offensive, 

6 -8 per day, contained Morgan's Bacillus. Pro- 

gress - very collapsed on admission; emaciated; 

very restless - one convulsion Sept. 4th. Grad- 

ually sank; died within 3 days. Temperature 

varied between 97 and 102.8e. 

Marjorie walker, 

for a fortnight; 

again yesterday. 

Admitted moribund. Temperature 96.e; emaciated 

died in half an hour. 

No post mortem; no examination of stools. 

; diarrhoea and vomiting 

stopped for a few days; began 

Amy Alzapied, 4/12; diarrhoea and vomiting 

one month ago; admitted to hospital; discharged 

220 



Case F7 

Case 58 

after 9 days. Oct. 24th. 

George Stacey, 8/12; admitted for acute 

diarrhoea and vomiting of 4 days duration. Has 

been 'wasting' for three months. Bottle fed from 

birth - cow's milk and barley water. One of twins, 

7th child. Rachitic. Physical Examination other- 

wise negative. 

Motions - 7 -8 per day, watery, green, offen- 

sive. Developed whooping cough, and broncho -pneu- 

monia; died 17 days after admission. 

Dorothy Shears; 13 13; rachitic; admitted 

with bronchopneumonia; diarrhoea and vomiting 

developed in hospital; motions frequent, foetid, 

creamy white; 5 -6 in 24 hours; occasional vomit- 

ing. Pulse 108 -152. Resp. 28 -48. 

Temperature - 1030 on admission; average 

about 98.6 

Lung signs cleared up quickly; diarrhoea and 

vomiting readily yielded to treatment; discharged 

cured after 14 days. 

Morgan Bacillus found in stools. 



Case 59. 

Case 30. 

cured after 3 weeks. Recommenced 6 days ago. 

Bottle fed., Nestle's milk. 

Admitted moribund, died in 12 hours; marked 

ante mortem rise 104 °. One convulsion. 

Alfred wood, 5/12; diarrhoea and vomiting 

six weeks ago for 4 weeks; present attack 7 days 

duration. Breast fed for one week after birth; 

then Nestle's milk and boiled water. 

Physical Examination negative; child 

emaciated m,orbund; died within a few hours of 

admission. 

George Philpot, 4/12; diarrhoea with slight 

vomiting for 12 days. Bottle fed since birth; 

Nestle's milk and boiled water. 

Motions - at first 12 or more per day; green 

and offensive; later, colourless fluid. 

Admitted moribund; thrush; few moist 

crepitations; neither liver nor spleen enlarged. 

Died in 12 hours; temp.98; ante mortem rise 

to 1020. Treatment - routine. 

Post mortem - 3 small ulcers in lower part 

of small intestine. Tuberculous? No tubercle 

elsewhere. 

2a ., . %J 



Case 

Case , 
Û_,. 

Alice Best, 2 years 2 months; diarrhoea and 

vomiting for one week; diarrhoea - 3 motions per 

day had been chronic for three months; vomiting 

suddenly supervened one week ago, and the fluid 

yellow stools became green and offensive. Brother 

under treatment for same condition. Breast fed 

till 8 months. Similar attack during last summer. 

Family diet since. Physical Examination negative 

but for absence of knee jerks. Very collapsed; 

motions grey, very offensive, about 6 per diem. 

5 vomits. 

Treatment - routine plus lactated milk. 

Patient steadily sank and died 4 days after 

admission with a temperature of 95 °. 

Post mortem Examination showed the usual 

intestinal lesions.only. 

Cecil Winkworth, 312; diarrhoea and vomiting 

for 14 days.Breast fed for two months; then cow's 

milk and water. Admitted collapsed; nasal feed- 

ing; adrena.lin infusion;Aproved markedly for 

4 days then gradually s ank ;died 6 days after ad- 

mission. Weight stationary 5 lbs. 12. Temperature 

mainly subnormal, limits 95° - 99 °. 

Treatment - routine plus adr.enal.in infusion. 

223. 



Case 63 

Case 64 

Post mortem; extensive congestion of small 

intestine - stomach duod.enthi and jejunum and 

i1iou; i; large intestine normal. Motions green - 

yellow - cheesy -- watery consistency, foe-Ad. 

Nelly Welsh, 2/12; admitted collapsed; 

diarrhoea and vomiting of 3 days duration; bottle 

fed from birth - cow's milk and barley water; had 

been under treatment for a fortnight before the 

onset of this diarrhoea, for wasting. 

Motions - at first like yellow water and 

very foetid; later greenish - 6 per 24 hours. 

On Physical Examination, emaciated; chest 

nil; liver and spleen enlarged; buttocks erythe- 

matous. 

Temperature on admission 970; then rose to 

106° and patient died. Routine treatment. No 

post mortem examination. 

Bacteriological examination of stools negative 

Rose Radley, 3/12; admitted moribund; diarr- 

hoea of eleven days duration; breast fed for 

first fortnight; then bottle fed - cow's milk and 

barley water equal parts - 4 tablespoonfuls 2 hourly 

boat bottle. 

,4 



Case 65. 

Motions - about 12 per day - first yellow 

and slimy - later like water. Vomiting 6 -8 times 

per day. 

No erythema of buttocks - physical examination 

negative; child very restless; knee jerks absent; 

temperature 100.80. 

Died within 12 hours; post mortem negative; 

stools contained Morgan's Bacillus. 

7illiam Newman, 5/12; admitted collapsed; 

diarrhoea for 3 weeks,vomiting for 2; bottle fed 

from birth, cow's milk and barley water, always 

weakly. 

Motions, first yellow and watery - later 

green and slimy, 8 -9 -12 per day; vomiting after 

every feed. 

Physical examination negative; weight only 

10 lbs.8. 

Temperature varied between 97° and 102 °; ante 

mortem rise; death in G days. 

Post mortem - marked enlargement of solitary 

follicles of large intestine. Stools - bacteriolo- 

gical negative. 

Treatment - Routine and Horse Serum. Opsonic 

Index 0.88 
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Case 66 

Case 

G 
Florence Barnes, /12; diarrhoea and vomit - 

ing for 3 weeks. Breast fed for first 3 weeks; 

then cow's milk and barley water. One brother 

died, act. 
9/12, 

of diarrhoea and vomiting. Mo- 

tions - about 12 per day; green; not foetid; 

Physical Examination; colla psed;wei ght 9 lbs. 8; 

no teeth; lungs clear; no eye symptoms; abdomen 

nil; quickly sank; died in 36 hours. Post mortem 

negative. 

Alex Laurentine, 10/12; intermittent diarr- 

hoea and vomiting with green slimy stools, for 

3 months; acute for 14 days. Breast fed for 14 

days after birth; then cow's milk and barley; 

water; 'delicate' from birth; convulsions (?) 

and wasting from third to eighth months . Weight 

n;r 10 lbs. 4. 
Physical examination ; admitted collapsed; 

slight bronchitis. Progress:- very restless and 

sleepless; never rallied: died 3 days after ad- 

mission. 

Motions - greenish sh yell ow - on 4th d ,y color- 

less - 8 per 24 hours. Vomiting occasionally - 

white sour curds. Morgan's Bacillus not present, 

Temperature - 99.4 - 104.80, well marked ante - 

mortem rise. Treatment - routine and sedatives. 

Post mortem negative. 

226. 



Case 68. 

Case 69. 

Ada Weyell, 4/52; July 8th admitted for 

diarrhoea and vomiting of one day's duration; 

treated for congenital syphilis and 'wasting' 

since age of one week. Bottle fed from birth - 

co w's milk with barley water and sodium citrate. 

Marked syphilis in mother. 

Physical Examination; 'Thrush' in mouth; 

roseolar rash on arms, legs, and back; no mucous 

patches. Motions - frequent - fluid - foetid - 

green - Morgan's Bacillus absent. 

Treatment - routine and mercury. 

Progress - discharged cured (Dr. Mossop's 

notes) . 

Re- admitted by me on September 1st, age now 

3 months; suffering from chronic diarrhoea and 

vomiting of intermittent severity. Above feeding 

has been continued. 

Physical Examination; Advanced state of 

athrepsia; patient weighs only 4¿ lbs . ; collapsed; 

liver and spleen enlarged; Temperature was sub- 

normal, and, in spite of treatment, the patient 

gradually sank and died on September 6th. 

Morgan's Bacillus was found in stools. 

Post mortem negative. 

James Ludlam, 10/12; diarrhoea and vomiting 

?'3'7 . , 



Case 70 

of five days duration; twin, other died of 

diarrhoea and vomiting; breast fed for 3 months; 

then bottle fed, each bottle containing two 

thirds milk and one third barley water. Brother 

aet. 1 year 8 months, just died from diarrhoea. 

Motions - at first yellow - frequent - 

foetid - then green and watery; about six in 24 

hours. 

Physical examination negative; stools gave 

Morgan's Bacillus. 

Routine treatment - recovery; discharged in 

ten days. 

Rudolph Grover, 10/12, admitted moribund; 

diarrhoea and vomiting of 24 hours duration; 

breast fed for 5 weeks; then Nestle's milk and 

'Nursery' biscuits. 

Motions - first pale yellow and fluid; then 

'like water' - 3-6 per day. 

Vomiting after every feed. 

Physical examination - rachitic - liver and 

spleen enlarged. 

Temperature, 102o - 106o; ante mortem rise. 

Treatment - Routine and Horse Serum. Con - 

tinuous rectal saline. Death in 48 hours. Opsonic 

Index 0.88. No post mortem. Bacteriological 



Case 71 

Case.72.,. 

examination of stools gave negative result. 

Ellen Hawkins, 10/52; admitted for diarrhoea 

and vomiting of 10 days duration. Bottle fed; 

each bottle contained Robin's Prepared Barley and 

Nestle's milk. Fed at irregular intervals. Bad 

family history - rickets, wasting, diarrhoea, 

among other children. 

Collapsed on admission, and practically no 

diarrhoea - 1 -5 motions per day - green - offensive 

slimy; no vomiting - semi-comatose - died in 6 

days. Physical examination negative. Post mortem 

nil Temperature 98 -101.2 

Morgan's Bacillus in stools. 

Philip Lubrinski, 1 year; diarrhoea and 

vomiting for one week; breast fed for 3 months; 

then cow's milk and barley water. 

Admitted moribund; pulse imperceptible at 

wrists barely perceptible in temporals; eyes 

sunken - extremities cold. 

Physical examination - abscesses on head - 

pediculosis; thrush on tongue and fauces; two 

teeth; ribs beaded abdomen tumid, soft; 

..i: 
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Case 73 

Case 74 

liver greatly enlarged; spleen slightly; Tempera -, 

ture - submormal. Treatment - routine. 

Died within 24 hours. 

Post mortem negative. 

5 
Leslie Dean, /12; diarrhoea and vomiting 

for 4 days; cough for six weeks. Bottle fed, cow 

milk and barley water. Admitted moribund; died 

in an hour; temperature 98 °. 

Post mortem - well nourished; large soft 

spleen;peyer's patches well marked; ulceration? 

Solitary follicles enlarged; stools - bacteriolo- 

gical report negative. 

Arthur Fox, 5/12; diarrhoea and vomiting 

for 4 days; breast fed till four months; then 

cow's milk and barley water, 1st child. 

On admission - extremely collapsed; ashen; 

y; =ken; extremities cold; pulse imperceptibl 

at wrist;no eye symptoms; lungs clear; abdomen 

slightly tumid and very resistant. Weight 12 lbs. 

Motions - green - foetid - very frequent - 

loose, slimy. Vomiting after every feed. 

Treatment - routine and adrenalin infusion. 

Temperature, at first, febrile 100° -104e; 

became normal;the stools became yellow; cry more 

vigorous;, the child gained weight and was di schar£_ Dd 

(See Chart 31) 



Case 75. 

Case 76. 

Kate Butler, 10/12; no history obtainable; 

admitted for acute diarrhoea and vomiting. 

Motions - frequent, like greenish water; 

contained Morgan's Bacillus. Vomited after every 

feed. 

Physical examination negative. Temperature 

varied between 970 and 103e; Treatment - routine; 

motions became yellow and diarrhoea and vomiting 

gradually ceased; discharged cured 16 days after 

admission. 

6 
Fred. Anger, /12; diarrhoea without vomiting 

for 7 days; vomiting for one; breast fed for 6 

weeks; t.rien cow's milk and barley water; always 

tendency to diarrhoea; admitted collapsed; 

temperature 100-106G; died within 48 hours. 

Physical examination - few crepitations at 

left base; buttocks not erythematous -- spleen not 

enlarged. 

Motions - at first greenish -yellow and fluid; 

bowels moved after every feed; contained consider- 

able quantity of bright red blood; bacteriological 

examination of stools negative. 

Treatment - routine; post mortem, nil. 

231. 



_Case 77, 

Case 78. 

Jessie Kendall, 4/l2; diarrhoea for 6 days; 

vomiting for 2; bottle fed from birth; Nestle's 

milk and barley water and Nursery biscuits; pre- 

viously well; admitted moribund; died within 12 

-hours. 

Physical examination; negative ; buttocks 

not erythematous. 

Motions - at first greenish yellow; then 

green; sometimes like "brown coffee grounds" during 

the last 3 days; Morgan's Bacillus not present. 

Temperature 990; Treatment routine and horse 

serum. 

Post mortem - negative except for enlarge- 

ment of solitary follicles. 

Violet Harrison, 4/12; admitted moribund; 

diarrhoea without vomiting for 5 days; breast fed 

for 3 weeks, then bottle fed, cow's milk and barley 

water; treated for 2 months for wasting; weight 

6 lbs. 14. 

Motions - foetid, green, 7 per day; fluid. 

Physical examination negative. Temperature 

1010; died within 12 hours; treatment -- routine. 

No post mortem; no bacteriological examination 

of stools. 

232. 
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Case 79. 

Case 80. 

William Brooker, 7/12; admitted moribund; 

diarrhoea for 14 days; only occasional vomiting; 

breast fed for 3 weeks, then sterilised milk and 

barley water, two to one; 12 tablespoonfuls 3 hourly 

Physical examination - no teeth - bronchitis 

slight - liver and spleen normal. 

Motions - green - slimy - foetid - 2 -3 per day, 

contained Morgan's Bacillus. 

Progress - marked nervous symptoms - head 

,rolling - strabismus - twitching of face and limbs 

Cheyne Stokes breathing; died within 12 hours. 

Post mortem - negative. 

Ernest Prior, 8/12; diarrhoea for 9 days; 

vomiting for 8.. Breast fed - no stated intervals 

for meals; allowed to remain at breast till satis- 

fied. 

Physical examination - negative - one tooth; 

neither spleen nor liver enlarged. 

Motions - green, slimy and foetid - Morgan's 

Bacillus not present. 

Temperature - 98 -102e; ante mortem rise to 

1070; died on 13th day; (see Chart.32) 

Treatment - routine - 0.1. Aug.24, 0.77. 

Post mortem: brain,slight congestion and oedema. 

233 



34 

Lungs: slight congestion at bases - no consolidation. 

Liver: advanced fatty change - yellow and greasy - 

capsule not adherent; spleen normal. Stomach and 

Intestines - no congestion - walls thin and some- 

what translucent - follicles not markedly enlarged. 


