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To the Chairman and Mambers of the Heallh Commitlee of the Counly Borough
af Kochdale.

GENTLEMEN,

In accordance with your instructions, | have now the honour to presemt
to vou a Report on an investigation as to the conditions of the milk supply of
the County Borough of Rochdale.  This Report is divided into hve sections
with four appendices.

In Section E, the cowsheds are divided into three « lasses, f;ulm,h Fai 5 ISl =
and the essential features which form the basis of this classification are
fully described.

This is followed by a description and discussion of the general conditions
prevailing in and around these cowsheds and dairies;  and of the applinnees
and methods in operation in this district for carryving on the trade of dairy-
men and milk vendor; while at the same time these have been fully  considered
in so far as they are, on the one hand, in conformity with modern requirements
for the production of a reasonably pure milk; or on the other hand, mili-
tate or even prevent the attainment of this object.

A very full and tabulated description of every cowshed within this Borough
will be found in App. A, which forms the ground-work of this Report.

As supplementary and illusirating  this Section, App. B contains several
sketches representing some of the different [y pos of cowshed in this district :
and for the purposes of comparison, App. C shows the plan and cross section
of a model cowshed and dairy premises.

Section 1 introduces the question of milk in relation w health and disease
—uspecially milk-borne diseases.

The first and minor portion discusses the important bearing of a good or
bad milk supply on the general health and physique of any community ; and
especially on that important section—the infantile population.

The bearing of the nfilk supply on the work of lady health visitors, and
the expédiency of the expenditure on municipal milk depis for ithe pasteurisa-
tion and sterilisation of milk, while at the same time not checking the source of
pollution at the fountain head—the cowshed—are all briefly considerced.

The subjject of “summer diarrhoea™ in children, and its association with
impure food and milk, amd Glth conditions, falls well within the scope of this
Report; and an epitomé of some of the recent bacteriological work has been

included.

Then, in a brief historical sketch, the establishment of searlet fever, diphtheria
and typhoid fever as milk-borne diseases are passed under review ; while af the
same time bringing into prominence some aetiological factors, and some recent
bacteriological work of interest and practical importance, especially  regarding
“typhowd carriers."’

The major part of this section deals with tuberculosis in relation to milk;
and in this respect, of first importance are the conclusions issued in 9oy, by the
last appointed Royal Commission, regarding the identity of human and bovine
tuberculosis, and the transmission of the later 0 the human subject, especially
children, through the medivm of wherculons milk.



These conclusions, and the valuable experimental work by which they
have been extended and confirmed by many eminent Continental and  British
bacteriologists, have been discussed at considerable length.  For, it is from the
accumulation of such scientific evidence, we now believe that the usually accepted,
but not proved, inhalation theory of tberculosis is no longer tenable, and
must e modificd; and that tubercular infection through the ingestion of tuber-
cular milk must receive more serious and peactical consideration than  hereto-
fore.

Much of the experimental work I have divested of its scientific  nomen-
clature, and stated in the language of ordinary every-day life, with the hope
that this subject may not only arrest attention, but sustain the interest which
the importance of the subject demands.

For, although it is nearly thirty years since the causal bacillus of (uber-
culosis was discovered, and although year by year our knowledge of the
actiology of this disease has gone on accumulating:  this, combined with
expericnoe, has taught vs that, for the cure of tuberculosis, therapeutics and
sanatoria have had as yet only a [limited value, thal prevention is betier
than cure, and that this disease is eminently within the domain of preventive
medicine : yel, il i5 a notorious fact that so httle has yvet been done—so little
vet achieved in this very field where preventive medicine is yet destined (o
achicve one of its greatest trivmphs; and the day may come, when cases of
tuberculosis will be as rare in England as cases of smallpox arce o-day.

Section 11T deals with Glth or dirt in milk; its sources and  significance ;
and’ the wnavoidable and permissible standard in a reasonably pure milk.

Section 1V deals with some aspects of the bactericlogy of milk ;. the
nature, sources, and significance of the bacteria found in view of the establish-
ment of a bacterial standard for impurities in milk.

Section V contains a shore résumé of the chicf legislative measures with
some suggestions for the control of the milk supply; while App. I}, contains
the chief provisions of the Milk and Dairies Bill as set forth  in
its memorandum; and an epitomé of the more important Sections of the
Tuberculosis Order, 1906,

In preparing this report it has been my constant aim, while treating of condi-
tions as they actually exist, and as set forth in App. A, not o pursue a destruc-
tive policy, but, rather, on the other hand, by appealing (o commonsense and
reason, o suggest a consiructive policy ; and if possible (o stimulate that spirit
of scientific enguiry, which is so essential for the progress of any trade or
industry.  For [ fear the agriculture industry, like many others, has too fre-
quently been false o its own best interests by failing to take advantage of avail-
able sciemce. :

In conclusion, T avail myself of this opportunity to cxpress my appreciation
of the uniform kindness and support which [ have received from the Chairman
and Members of the Health Committes, since taking up my duties here as
Medical Officer.

I alsn desire to acknowledge the work done by Mr. Whiteley and the assiz-
tant mspectors in carrying out the work of inspection.  The sketches and plan
of model dairy are from the pen of Mre. Duncan, assistant inspector, who alsa
gave me considerable assistance in preparing this work for the press; while
my colleague, Dr. McMaster, has {requently assisted me with many  useful
suggestions.

I have the honour to be
Mr. Chairman and Gentlemen,

Your obedient Servant,

M vicon.

Town Hall, September, 1904, Medical Officer of Health.
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Section 1.

This report deals exclusively with the production of milk at farms situated
actually within the Borough. The towal number of such larms is 755 the total
number of cowsheds 1g1; and the total number of milch cows contained in
these at the time of inspection was 1,207,

There are at present 129 dairy farmers on the Register whose farms are
situmted outside the Borough, but who bring their milk inte the town for sabe
and we have reason to believe that there are at least 50 other dairy  farmers,
outside the Borough, who bring their nilk inio the town for sale, but who
have not registered with the Local Authority of Rochdale in whose district
they carry on the trade of milk purveyors.

Two Sanitary Inspectors visited each farm and o  thorough  inspection
was made.  Their report ook the form of detailed answers to a series of
and

questions set out on sheets with which they were supplied ; MEASUTE-
ments were made in each  case regarding  cubic  space.  lighting, and
veniilating areas.  These answers have been condensed,  summarised  and
transferred under appropriate headings o form App. A of this report. In

doing so great care has been taken to ensure that all the salient features of
cach cowshed, dairy, and milk have been  fully  and  accourately
represented.

Sl

COWSHEDS.

O the 141 cowesheds mentioned, 4 are either unoccupied or occupied by young
stock, leaving a wial of 137 cowsheds at present occupied by milch  cows.
This is equal 1o an average of 3.81 cows to each cowshed ; 16,00 cows Lo cach
farm : and 1.8 cowsheds to each farm.

A= n-g.‘udﬁ e-lrl.Ll‘I!LIl':l.! coduditions  and :er.-m;_:q-ml-nr::_ iI: |Ii3|-"'\- h|_'|,-'|i| [lrL|nd
possible o divide the 137 oceupied cowsheds into three fairly distinet groups,
nameldy : 1, good; v, fairg oo, bad. The following  short  table  gives the
respective number, the number of cows aflected, and the average occupation,
in each group :—

OCCUPLEDRD CInysHEDRS,
B ~ - Nir, | N, af I.'lwr.m-c' :"i'rl._rl.l
aof Cows Caows ta each
Clovweslanls, ATk, Cavwaheld,
Group I—(food ... .. .. 30 I 100 13,33
o TI—Fair .o oo IR O
S | 68 | 28 | 570
i_
ToTALS... .- 137 | 1207 | Y |
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Division A.

Divicion B.

Division O,
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Division A.

From this table it will be seen that though one half the wial number of
cowsheds are classified as ' bad,” yet the number of cows housed under the
worst conditions is less than one-third of the total number.

The 3o cowsheds of this group are of various types, many of them being
of modern construction ; some of them being old buildings reconstructed, or
renovated, or altered to comply in some degree with moedern  requirements;
and nearly all of them being swlfficiently spacious to allow of from joo Lo
goo cubic feet of air space for each stall.

In the best of them the lighting area equals or exceeds an average of
3 square fect per stall or cow; fhe windows are so0 well arranged and
distributed that every part and corner of the cowshed is clearly visible; the
ventilation is carried out by proper tube inlets and openable windows, and by
extraction shafts carried to the ridges of pitched and sloping roofs; the
ceilings are formed of well-wrought boards; the floors are of good flags, con-
crete or blocks, so laid that the cows seldom lie in their excreta, and are well
sloped and channelled to properly trapped drain inlets situated outside the
cowsheds; the stalls are so arranged that the cows breathe nto  ventilated
passages, and not directly on to the walls; the space at the rear of the stalls
is suflficiently wide to prevent any splashing of the walls with cow dung, and
where there are two rows of stalls the space between the rear of the animals
forms a wide raised gangway along which air may easily circulate ; the finished
surface of the walls is fairly smooth; there 15 a good and sufficient  water
supply in the cowshed itseli; and the dung pit is sufficiently removed o pre-
vent entrance of effluvia from it to the cowshed, at any time. See App. B.,
Sketch 1. This cowshed, however, is adjoining the barn.

In others of this group some of the best features are absent. Some of the
cowsheds, though otherwise well constructed and arranged, have roofs which
form the continuation of the sloping roofs of barns, and the outlet ventilating
shafts are not carricd up to of on a level with the ridge of the higher
roofs, as in App. B., Sketch L., but cut short at 2 or 3 feet above the slope
of the cowshed roofs; thus rendering the outlet ventilators only operative at
certain intervals.  In one new and otherwise very good cowshed the top of
a wall left open to the rafters of a barn is the only means of outlet
ventilation.

The worst type in this group are those cowsheds in which the eccilings
are rather low, flat, and form the floors of hay lofts above. In one instance
al least where other conditions and arrangements are salisfaclory, no arrange-
ment had been made for the escape of warm impure air at the ceiling, and
the atmosphere was found (o be offensive. Many of the ceilings of this type,
however, have been cut away immediately over the heads of the cawle for the
whole length of the cowsheds and for a width of from 4 to 6 feet; and the
hay lofts above have been boarded off with tongued and grooved boards,
thus forming chambers into which the respired air from the cows might rise
and escape through extraction shafts carried to the ridges of the hay loft roofs,
and at the same time protecting the hay from pollution..  See App. B., Sketch 5.

Many of the cowsheds in the last two divisions of Group I have the lighi-
ing badly arranged, and whilst one portion is sufficiently lighted, another
portion may be in comparative darkness.

In this group have been placed sech cowsheds as do mot comply with
modern requirements, but which are capable of being improved, without great
difficully, (o such an extent as to render them at least equally as good as the
worst type in Group 1.

Most of them are constructed with hay lofts above, and have openings of
some kind or other as ventilators into the hay loft iself. Many of them are
arranged with the stalls in twoe rows, the cows facing each other across gang-
ways varying in width from 6 to 11 feet. This arrangement is a bad one,
the cows breathe into one another's faces, and should it happen that there is one
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CROUP 1.

tubercular cow it provides a ready means for the dissemination of this disease
through the whole herd by means of discharges from the nose and  mouth
and on couglhing.  These gangways in some cases are open for their full
height up inte the hay lofis; and in others are covered at the level of ihe
cowshed ceiling with open-jointed loose boards bearing  the hay above. S
App. B., Sketich 3. In both cases considerable pollution of the hay takes
place as ihe result of the upward movement of the respired and  vigiated air
from the cows, and by the settlement of dust from the bedding and cowshed.

Others in this group are separate buildings not in very good structural
condition as regards  walls, foors, ceilings, and drainage; ot sufficienly
lighted and ventilated ; but where the hay is not stored above the cows, as in
App. B, Shkeich Moo 3. An insiance of this kind is o cowshed with pitched
rovcef, mot underdrawn, and with no means of outler ventilation except through
the joints of the slates; with feeding passage of good width at front of cows,
bt insufficient space al rear ol cows: with ol ]l;l;_;’ [fossr properly  sloped
anmd channelled, but with the windows badly arranged and the light badly
distribaed.

This group embraces all those 68 cowsheds which are badly constructed,
adly arrangéd and badly drained; many of which are in their present
condition unfit for housing cows and incapable of improvement, unless at great
expense and with dilficuliy.

In most of this class the lighting is very bad, and in many cases there
is really no light at all except when the cowshed door stands open. The
ventilating arrangements are often very primitive and insufticient, and in more
than one case there are no arcangements  whatever either for the outlet of foul
air or the mler of fresh air. The fNoors are badly constructed, the walls are
of rough material, the ceilings formed of open jointed boards in a dilapidated
condiiton and forming the foor of the hay loft above. 1o the most common
typee the front of the salls is open to a large barn containing a large volume
of cold awr which so far from assisting in the proper ventlation of the oow-
sheds, has a tendency o cool the smaller volume of warm impure air in the
cowshed and o cause o back-draught on o the heads of the caile.  See
App. B., Sketches 2, 3, 0, and 7.

A brief description of three distinct types in this group of ** bad ™ cowe
sheds will give a good dea of the conditions as a whole,

No. I Type.—Cows facing wall having openings o barn;  openings
above hends of cows made up with boards and rough sacking,  No means of
ventilation excepl small hit and miss ventilator in door. No light except tha
borrowed from barn door which is fitted with small sealed window. Space
at rear of gows 3lt. Gine wide. Walls of rongh stone on which dust from
bedding has  lodged. Lower parts of walls along rear and sides cabied
with dung which has splashed on o them and dried.  Floor constrocted
of “:t;_:'!-'. which are broken and uneven and inie ithe large open jli‘il'll.h of
which the liguid excrement has percolated.  The channel badly. laid and
badly sloped; no drain whatever; the absorbent nature of the  shoddy
relied on for the removal of liguid,.  The foor of the stalls nod paved, but
|:'|::|1.'1'|.‘|'l,| n.'i||| H l:l\'r,'r l_|f 1,'|::}' il“l::l '|.'|.']'|i-|."ih Sod1me |.:![ 15T .\'luu,h_l:.'
has been pressed.  No water supply within a reasonable distance of cow-
shed. Dung pit within 3 vards of oowshed door and not drained.  Cow-
shed much overcrowded., Ceiling  dilapadated and very low,

No, I Type.—~Cows facing wall withowt any openings.  No means
of ventilation ;  all crevices siufied up with hay or siraw; openimg under
door blocked outside with cow dung.  No light except small pane of
obscured  glass  fixed in door. Walls of rough stene and in a
dilapidated condition, holding dust and splashings of cow dung.  Space
at rear of cows about 4 feet. Floor constructed of soft absorbent bricks;  part
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of fMloor formed as channel lo an untrapped drain inlet inside cowshed.
Criling dilapidated and very low. Cowshed much ovescrowded.  Bed
of stalls [ormed of boards laid on clay.  No water supply within reason-
able distance.  Dung pit adjoining and communicating with cowshed.

Na. NI Type.—Construcked entirely of wood not wrought or
3'“'_“' wihed, Cows [iicing and l;;n;.'ut“'ng din;q_'l_'l}' on o the rough wood walls.
No means of ventilation. Lighted by one small window. IFloor o
soft bricks; no proper channel; drains out on to feld.  Surface of walls
and ool very dusty. Owvercrowded. No water supply near. LDung pit
almost adjoining.

The external conditions and arrangements are generally  unsatizfactory.
tarticulars of construction of vard surfaces and of the drainage and its out-
lets, alsa the situation and construction of  the dung pits, will be found in
thie eletailed summary.

Many of the yards are unpaved and undrained; and many are paved
wilh' defective and unevenly laid eobble stones.  Such conditions as these render
thorough cleansing and freeing from refuse almost an impossibility. In a
few cases, however, the yard surfaces are paved with grit setts, well laid and
sloped e sulficient and suitable drain inlets, and are kept clean.

With very few cxceptions no proper arrangements have been made at the
farms within this Bun.-ugh for the reception of the dung and :1!,1.1';']_;iugs [raim
the cowsheds.  In only some of the most recently constructed are the foors
and walls constructed of impervious material.  Every dung pit should be
entircly disconnected and at o suitalile distance from the cowshed and milk
store., [t should have the foor amd walls of impervious  material, and it
should be connected to a drain or cesspool by gully trap placed outside the
pii, and wowards which the floor should slope.  (See App. ©). One gencrally
finds that the dung is thrown oot inte a corper of the vard or curtilage with.
oul much regard o the distance from the cowshed or living premises; and
the liguid manure instead of being properly drained  away, hadges on the
uneven sutface of the yard, or percolates into the soil or open joints of the
PRI CIIeEnE .

Of the 137 occupied cowsheds, 72 were found to be overcrowded, In
adjudging whether a cowshed is overcrowded or naot, the cubic space available
for each cow has nol been the only consideration. The minimum cubic space
considered o be allowable, varies with different authorities from Go00 to So0
feet per cow, and during this inspection all cowsheds having less than Goo
culiic feet of air space per cow have been classed as overcrowded, while at
the same time those cowsheds baving more than Goo and less than Soo cubie
feet por cow, bt nod having sufficient means of ventilation, have also been
classed as overcrowded. Whoere, however, the means of ventilation  have
been good, and in reasonable use, o minimuem of Goo cubic feet has been con.
sidered satisfactory.  Cubic space, however, is not the only and probably
not (e most important coensideration ; without an efficient system of ventilation
and pood lighting, and plenty of (oor space (o securc  cleanliness,  cubic
space has o limdted value. Speaking  generally, the means provided for the
ventilation and lighting of the cowsheds is neither good nor sufficient, except
in the more recently constructed or meconstructed premises; and, the pecaliar
consiruction of a large number of the premises renders their improvement s
this respect o omatter of  difficulty  and  expense. In some cowsheds
no recognised means of ventilation whatever have been provided;  and  in
others such means have been provided, but without any regard to suitabilicy
of position, or 1o any consideration of the relative capacities of inlet and out-
et areas. A hole in the wall, or an unglazed window pane, has been pointed
ol o the inspectors as ** the venlilator.”  Casuall openings let into the wall are
not satisfactory on account of their irregularity of size and action, and the
ease with which they can be plugged up. It is veny disappointing  when
even the means which have been provided for ventilation in the cowsheds in
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this Borough, are fol reasonably wsed; in fact it was the rule o find all the
available means, and every opening or crevice likely o assist o any exient in
the renewal of the air, absolutely blocked up; windows made to open were
swollen fast in their frames. wall inlels were stuffed with hay, straw or sack-
ing, and even the openings in badly fitting doors were stuffed up. The
traditional conservatism of farmers as regards ventilation and lighting is very
interesting.  Many farmers still believe in the virtue of darkness, in which
condition the cows are supposed to feed beiter and produce more milk. Such
fallacious notions can only be dispelled by wider study, and by contrast with
the exgerimental results obtained from cows kept in well ventilated and well-
lighted cowsheds. A cowshed cannot be considered efficiently lighted, unless
the light can penetrate to every part, and this can only be atmined by (he
proper disposition of windows in the side walls or roofs or both, and cach
cow should be allowed 3 square feet of window space. The farmer has yel w
fearn that light is one of our best disinfectants and a preventive of many
diseases, especially Tuberculosis, and further, that darkness, din, and disease
invariably lurk together. To sccure efficient ventilation, where a sufficient
supply of fresh air is constantly supplied without  causing a dravght, many
devices in recent yiears lhave been .‘.llggﬂﬁ[l'ﬂ_ and are oo numerous o discuss
in this Repori.  But it may be safely sawd that the simplest methods are
invariably the best, and further that no system, however simple or claborae,
can be of any good unless used.  The side and end windows should open in-
wards ot the top on diom hinges, so as o be utilised for inlet ventilagors,
and in this way to disperse the air entering as much as possible.  The exirac.
tion of the impure air is usually best obtained by the proper arrangement of
shaftz and extracting cowls, fixed in the centre of the roof when the walls are
unobsirucied, bul when one wall s obstructed, as near this wall as possible.

Great  improvement is  necessary  before anyvihing  like o reasonable
standard of cleanliness in the cowsheds can be assured.  With the exception
of the removal of the dung from the channels, twice each day, and the bi-
annual lime-washing of the walls, and in some instances the ceilings also, no
proper regard s paid, in the majority of eases, to the efficient cleansing of
the cowshed itsell.  The consequence is that many of the walls, partitions, and
fittings bear accumulations of GOlth, principally dung  splashings and  dust,
which proves maore and more difficult to remove the longer it is allowed 1o remain.,
The fAoors, oo, paricularly the portions used as gangwavs at the rear of the
channels, are not kept sefficiently clean; in many  cases  they  exhibit oo
signs of having been thoroughly cleansed or swilled with water for a con-
siderabile peried.

Various materials are used for bedding the cows, among them being siraw,
moss Jitler, saw=dust, refuse (rom the hay chopping machine, and straw
previously used in the siable (a very objectionable and dangerous material).
But by far the larger number of ithe cows are bedded on shoddv—a kind of
wasle material obmined from the cotton-waste moanufaciories in this wown,
Whilst recognising the cheapness of shoddy, the convenience of oblaining il,
and its usefulness in the absoeption of liquid manure in ihe cowsheds, it is
at the same time a very light and Aufly material; and when spread beneath
the cow in a thin layer as is wsually done, it is very readily displaced by the
cow and by every movement in the cowshed, and is thus liable o canse a
considerable amount of dust, which is very undesirable in 2 cowshed. To
obwviate this there are many devices which could readily be adopted; such as
mixing it with sawdust or moss liter; or damping it slightly with a watering
cang or a thick layer of shoddy might be put down and a layer of sawdust or
moss litter or straw, ete., on the top of . This would reguire more shoddy,
but at the same Gime it would provide a better bed for the cows.

In omly one cowshed within the Borough were trough mangers fixed in
the stalls themselves, and these were not in use.  The custom is to feed the
animals from loose ubs, sometimes of oak, sometimes of galvanized iron, and
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in a few instances of soil wood, such as is used in the making of margarine
tubs.  Provided a loose feeding tub is constructed of impervious,  smooth
material, and s0 as to be casily cleansed, and providing great care is exercised
inits cleansing  and  storing, litle  objection can be made; but when no
systematic cleansing of the wood tubs is carried out as is the case in some of
our cowsheds, the danger of spreading infection from o discased cow owing 1o
interchange of the tubs cannot be anything but great.  In this way one Tuber-
cular cow in a cowshed may infect the whole herd by the interchange
of feeding bs.

CLEANLINESs OF COW=; AND MILEING. i

In some cases the cows were found to be clean both as regarnds the hides,
the wdders, and the teats, and it is desired to give all due credit o those
farmers who have adopted a daily grooming of the cows, and a systematic
cleansing of the wdders and teats, with clean cloths before cach milking. [t
1-“-. however, “"j.,rtltdl‘llt' that in the gr-.-rn !'t'IIlI:]:I'“_'I. o L:lhl,u]d,'u_-p., the cows were
only fairly clean, and showed no signs of such careful and systemalic allen-
tion.  In the worst cases found, a reprehensible neglect in this respect was
appirent—the hides were covered with dust, the udders were dirtv, amd the
line quarters often caked with dung only removable by tearing off the hair
af the hide itseli.

Ui enquiry  during  inspection the  following  replies  were  elicited

see App. A

| —Rubbing the udder with hands of milker ... .. ... 30
[I—Rubbing the udder with a dey clath .. ... ... ... ... 25
IHI—DBrushing the mdder . oo oo s e e vee wer wen vee T
IV—Washing with warmn waler ... .. oo o0 o oas
No attempt @i cleansing stated ... . oo v o 8

All thiese alleged methods of cleansing the wdder, unless carried out ingelli-
gently, with a clear understanding and earnest desire to attain the end in
view, may be, and often are, an additional source of milk polivhon. During
the imspection, and at other visits, when one of those who adopt Method 1.
was asked to show how he carried out his method, the milker sat down and
usually placed the pail beneadh the udder, which he rubbed with both hands
and then proceeded to milk, It never seemed o occur to him that in this
way the milk pail bad received a considerable amount of dust and detachable
manure, which it might have L"'u]wtl if there had been no rubbing.  Further,
by such procedure it s of hittle importance whetler the hands are previously
washed or not. Likewise. the wiping of several udders with the same cloth

Method 11—and the cloth itself unless frequently and  thoroughly  clenned,
bath present many risks. Method I las much to recommend it, when the cows
are groomed and the udders cleaned and brushed regularly and at the proper
time.  The washing of the wdder—3ethod TV-—is not practised in this dis=
trict.  The farmers think that it would cause Mastitis and decrease the milk
secretion.  Im this there is some truth when cows are kept under abnormal
conditions and the process not properly carried  owt. But that it neither
causes the one nor the other is proved by the experimental evidence of many
dairy companies and dairymen.  Any method may be considered so far sailis-
fagtory just in proportion as it is Il'lll.'ul,,':_,l.r'lll}" carricd out to attain the end
in view: but when one finds that both the method and the practice com-
hine to defeat the object in view, we must conclude that this very important
matier does not receive any very serious nor intelligent consideration.

It is very difficult to estimate to what extent the thorough washing of the
hands before milking is observed; but it is to be hoped that the great majority
carry il oul more o less, however imperfectdy.  Although the answer given
to this question is always in the affirmative, the Dairies’ Inspector informs
mie that occasionally e meets with cases, when the hands of the milkers are
so filihy, that he .f;-m]}s, the milking until the hands have been thoroughly
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scrubbed and washed. Henee, one must be o a certain extent guided by
some circumstantial evidence and by the ohservations made by the inspeciors
at times of milking ; and, it s very significant and disappointing o find, thai
no appliances for washing and cleansing the hands are actually within, or
sulficiently near, any of the cowsheds.- It is thus at least evident that the
practice of washing the hands after milking each cow, as carried out by the
cleanest of milkers in many districts, is not attempied here. One regrets w
still find that not infrequently the milker comes from the Gicld or farm yard and
sits down o milk with hands soiled and wnwashed ; or, if washed, done imper-
fectly. In no case is an over-all or white clean blouse used, although these
would prevent a great deal of contamination of the milk from often dusi-laden
and infectious garments.  Gross cases are stll reported, where the milker is
seen to Dlow his nose with his fngers and wipe them on his dirty sleeve or
trousers, or spit on his hands and rub them before going on milking.  But it
is to be hoped such instances are becoming rare.  In this respect one regreis
the passing of the milk-maid. Her tidy clean appearance with sleeves folded up
and hands and arms clean were always at least some guarantee of cleanliness,

Wet milking is a very reprehensible and flthy process and should never
be allowed. Mo dirt is so dillicull o remove from milk as that which cniers
in a liguid or semi-liguid form. It is often disgusting to look a1, when teats
are covered with excreta and the hands not oo clean: they often look as if
dipped im treacle.  Further, this process is linble to be a fertile source of con-
tamination of the milk by the iransference of any infectious maiter, not only
from the teats, but especially from the hands of the milker. Each time a film
of milk is left on the ieats in which germs thrive and multiply, and at next
milking these are removed and  washed o the malk, Durning the winter
months this process is often detected by the ulcerated and excoriated condition
of ihe feals.

In recent years these have been introduced.  But, while they save labour
and do the milking more completely, and in theory should attain that desiralle
idleal of clean milking, as vet I:h.'l.'_l' possess several drawbacks and are not in
general wse.  The apparntus s complicated, diflficull o clean, and expensive.

WATER SUPPLIES AND DRAINAGE,

Of the 75 farms reporied on, 38, or aboui one half the number, are
provided with Town's water, supplicd from the mains either of the Rochdale
Corporation or of the Heywood and Middleton Water Board. The supplies o
thie remaining farms consist chiefly of spring  waler collected in wells, and
either laid on in pipes o various parts of the |:rr|1:i.-4r.-\ and gravitating thereto,
or pumped into some receptacle from which it is drawn when required.  Some
of the supplics are from surface or shalloew wells, and some others are simply
from running streams liable w pollition at any time.  In the majority of cases
the supply is abundant, though very seldom laid on so as o v &% convenient
as 1t ought to be. The experience of the past has frequently demonsirated the
dangers of disease and epidemics from a  water supply which is not above
suspicion of contanyination. When any other than Town's water is used it
ought to e examined before nse. The water supply should be abundant and
land on under pressure o the differene buildings—to the boiler house, milk vessel
scalding house, fecding house, cowshed, etc.  In the cowshed the water should
e carried from the main or from a cistern in front of the stalls, with branch
pipees passing off o cach cow's trough, so that a continnous supply  is main-
tainesd amed the cow does not depend on fortuitons circomstances for a drink of
wialers ,"h hose .illl.'l.l."]hl'lll'lll is also |'|H‘|-:-ui::|.|‘_l,' within IIIL' l'll\‘.‘.'\ﬂhi_'\d fur “1|:&|1i41g
purposes.  In very few of the cowsheds within the Borough is there a sufficient
supply within the cowshed for cleansing purposes, and in the great majority of
cases there 15 no supply within the cowshed at all.

In only 4 or 5 cases are the drainage svstems on the farms connected witls
ihe public sewers, and ihese sysiems properly trapped, ventilaied and intercepied.
In the majority of cases the farms are not so situated as o render the sewer
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available, and consequently other means of disposal have been resorted 1o,
Cesspools and cesstanks of varving, and often excessive capacity, but in no
case with impermeable Aloor and walls, form the completion of most of the
drainage systems. In many instances these tanks are previded with overflow
arrangements, which discharge the surplus sewage on to the surface of the land.
But as there appears to be no systematic and periodical emptying and cleansing
of these receplacles, and the sewage is allowed to overflow for long periods, it
is difficult o see any great advantage in this arrangement over the primilive
and objectionable method, obtaining ar about a dozen of the farms, of wrning
the sewage directly on to the land or into streams. The disadvantages of,
and even danger from, this lasi-mentionsd practice, especially at such  places
as depend wpon shallow wells and surface water for their water supply, is very
obvious. The liguid manure, which may be both bovine and human, percolat-
ing through the soil, often readily finds access to surface water supplies and
wells, and may contaminaie the water, which in turn in being used for dairy
purposes may readily contaminate the milk. In this way a vicions circle of
infection  may  become  established.  Many  sporadic  outbreaks anmd  severne
epidemics have now been traced o (thiz cause, and  [Rochdale provides an
example—in  September, 1880, De. J. Henry, Medical Officer of  Flealth,
described an outbreak of Typhoid Fever due to the pollution of the milk by
water from @ defective well.  The excereta from a case of Typhoid in the
dairy farm house was thrown inte a leaky cesspool and from this cesspool the
dip of the soil inclined wwards the farm well.  An epidemic of Typhoid broke
vul a fortnaght after this Typhoid case, and the incidence of the disease fell
on those using the milk from this farm.  There were 35 cases, and 20 of
these were dreinkers of e z.u.h.'}if\q'l,uq'l |H‘i||€, OF 74 [HeF cenl. of the total Cilsirs,
and there were g deaths.  There was also evidence (o show that besides be-
ing used for dairy purposes, the water from this well was probably used w
adulierate the milk.

Drain inlets were found inside, in at least 25 per cent. of the cowsheds;
the majority of these inlets are rapped, but in several instances  they  form
simply an upper portion of an old brick or stoene drain, with no means what-
ever for the prevention of the entrance inte the cowshed of effluvia from these
drains.

Of the remaining 55 per cenl. of the cowsheds, several have noe drain
inlets at all, the absorbent nature of the shoddy bedding being relied upon for
the removal of liguid manure.  Most of them, however, are  provided  with
trapped inlets owside the eowsled, and the fAoors of the cowsheds are sloped
to the inlets.  In some cases, where alterations have recently been carried
out, or the drains have been reconstructed, all the drainage arrangements are
on modern and sanitary principles.

DAIRIES AND MILK STORES; THE CHILLING ANID STRAINING
OF THE MILE; AND THE CLEANSING OF VESSELS.

Tor fully understand the great lack of suitable aceommodation which  pre-
vails in respect of dairy houses and milk siores at the farms in this Borough,
it must be borne in mind that the farmers here are not to any  extent really
dairy farmers, but are what are known as ‘' milk-kitters,™ that is, persons who
'Il'ﬂlt;t'llilﬂt'h' transfer the milk produced, to the kits or metal  vessels from
which the milk is supplied te customers in the town. Inomany cases, indeocd,
the milk never enters the daicy at all, but is steained or sieved  inside or
close to the cowshed, from where the cans are loaded  into the milk  float
ready for delivery.  In such cases the only milk stored is that which is left
over after the round is fnished, and which may, or may not, be mixed with
the next consignment of milk to the town.

There are no proper and suitably placed dairies or milk stores.  Almost
without exception the places used as such are part of the dwelling-house and
communicate with the living rooms occupied by the farmer and his family.
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The place wsed as a milk store s gencrally a dark and badly ventilated cellar
under the kitchen, not often in good repair, and not infrequently containing
an inlet (either trapped or untrapped) o a drain. The vessels wsed for the
storing of the milk are gencrally wide open-topped glazed earthenware mugs,
and very little attempt is made (o prevent the possible entrance of dust o the
milk during siorage.

The rooms in which the vessels are washed and stored antil required, are,
on the whole, very badly situated, ill-adapted, and oot at all commodious. In
about go per cent. the vessel washing is carried on in rooms attached w the
house and wsed boih as sculleries and paniries, and for the washing of ihe
family linem. In a few instances the kitchen or living room itsell is the only
available room for living, washing, sieving of milk, and cleansing of vessels,
Such conditions as here described should not be permitted.  They are a direct
coniravention of all sanitary principles and Bye.Laws which govern such
matters. T there is any possibility of comamination or infection of the milk,
such conditions provide every facility for such 1o take place.  No daary farm
is now considered properly equipped, nor the business  propeely conducted,
unless the milk store and the house in which the milk vessels are cleansed
and scalded or steamed are both entirely  disconnected from the cowshed ; and
have mno commumication with living rooms by doors, stairs, passages or
windows.  The privy, midden, drain or water-closet should nod ventilate into
cither milk store or scalding house, and from which they should be sofficiently
removed.  (See App. C).

As regands the supply of hot water for purposes of cleansing  and
sterilising the vessels, it can only be said that it is neither adegquate nor con-
venient; a side boiler of small capacity forming a porlion of the kitchen fire-
range, or a keitle placed on a kiichen fire, cannot be expected 1w supply suffi-
cient boiling water 1o ensure the cleansing of the large number of vessels
used on an average farm.  The uswal procedure is o pour into a large milk
kit or can a small guantity of boiling water which is  suddenly  cooled and
which becomes tepid before it reaches the bottom. Consgequently, the vessels
an never be either scalded efficiently or in such o manner as (o destroy
Bacterin.  Further, such  inadequate arrangements and  irregular methods
nearly always lead o greal carelessness, and one has no hesitation in saying
that all milk vessels treated in this way are swarming with Bacteria and are a
great source of milk pollution.  In a recent investigation Dr. Orr took four
cans which had been ** scalded ™ as it is carricd out by Yorkshire farmers, and
were just ready to receive fresh milk. He poured about & tablespoonfuls of
pure sterile water inio each, and afier rinsing removed from each can 1 o
[ = 15 drops), and estimated the number of Bacteria, These numbered 48,000 ;
2,325,000; Iguaiyo0o0; and Do3000 per e, (or an cach 15 drops). In the first
case with a low count, the farmer flled his cans with actually boiling water
containing soda, and allowed them 1o steep for hall an hour. Vessel scalding
even when done properly is not sofficient, but as ordinarily condueted is use-
less.  Every dairy farm ought to have a high-pressure steam boiler, and all
milk vessels sterilised by steam. By this means only can milk vessels be ren.
dired  Bacterin-free. Al apparates in the milk vessel cleansing  house—
boiler, steam chests, sinks, slopstones, etc., should be entirely reserved for this
and no other purpose. Mo family linen, wiensils, nor eniables, nor any
articles connected with the household should enter this room. (See App. Ch

Many of the large kits are of good constrection, being  provided with
double-lid arrangements—an effectual method of preventing  contanmination  of
the milk by dust during transit; and alse with grooved concave otioms allow-
ing of proper draining or dripping.  Deiachable and accessible taps are used
for the drawing off of the milk; the old objectionable method of lading out
with a measuring can being done away with.  Unfortunately some of these kit
cans contain badly fixed brass measuring or gapge strips, behind which grease
and sediment lodge and are difficult 10 remove. When such strips must be
fitted inside these vessels, the openings should be carefully soldered.  In the
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which iz very objectionable. It cannot be properly cleaned unless the vessel
15 steamed ; and the extent of pollution which i carrnies 12 best realised when
it is removed for renewal. These sieves should pot be fixed o the cans. The
milking pails used are of tinned iron, galvanised iron, or enamelled  iromn,
generally specially made for the purpose, but sometimes  being ordinary
buckets used exclusively for the purpose.  The chief ain should be o provide
vessols as free as possible from nicks and crevices, and with all parts readily
accessibrle and easily cleansable,

In only 4 farms were any special means of cooling the milk adopted, and
j” EWWar Ii". 1]“'5':' |I!I' fl[:]h'l.'.:llll.h LURH A 1] ill LV LS I" | {10 I - hll'\".""\.'l'r' Wils 'hl!
apparatus fixed in o suirable place; in one instance it was attached o the wall
of the cowshed, only a few yards from a cow's @ail.  Although the cooling
of the milk o go-sorl. immediaely after milking to inhibit the growth of
Bacieria 15 of the highest imporiance; vet, if not properly undersiond  and
properly carried out, i@t may alse become a great source of further contamina-
tion.  During the process a large milk sucface js exposed when passing over
the eooler, and when the cooler 15 nol an use s surface 15 also exposed and
linble w contamination, which later is washed into the milk when next the milk
passes over iis surface. The extent of contamination will depend on the
Bacterinl content of the air which is greatest in the cowshed.  Therefore, no
coaler should be i a cowshed, bt adjacent 0 clean room, and when not an
s should be carefully covered. -

Chilling by placing the cans in running water or even iced water are
not safistactory—on agcount of the bulk of mill the cooling 1s not equable and
it takes longer nme.  One of the best forms of cooler on the market 15 the
“Loawrence.” It is simple, cheap, and efficient.

This process becomes necessary through want of cleanliness.  The method
of passing the milk through one or more metal gauze sieves is the one most
prevalent, though in many cases musiin cloths are used in addition. Many
of these metal sieves or strainers are o constructed as tw be difficuli o get
thoroughly clean with ordinary methods of washing, and some of them wero
even found o be out of repair and altogether useless  for  siraining  purposes.
There is little excuse for the use of uncleansable strainers.  There is now on the
markel 5 vessel stamped out of a single sheet of metal and with detachable
and easily cleansable sieves, and which is sufficiently cheap to be within the
reach of the farmer.  One of the best forms of Glter, the * Ulax,” in which
cotton woal s utilised as the chief filtering medium, is oot in use in s dis-
trict; alilough it has been proved o be at least 6 times more efficient than
muslin and wire gauze.

Many dairymen appear to cherish the notion that, no matter what  takes
place before, after straining we have a pure milk; and fail o appreciute the
truth that some part of everything which enters the milk, especially Bacteria,
will pass through the strainer—the grosser parts are only kept back.  Such
convenient and pleasing  deception can only be dispelled by education and a
decper sense of responsibility.

In App. C to this Report is given the plan and cross section ol a madel
cowshed and  dairy  premises. A delailed description is omitled, as  the
general plan that should be followed as well as tie disposition of all the parts is
sufficiently evident.  Such an arrangement provides the best conditions :—-
(1) for the effective lighting, ventilation, cleansing, drainage, and water
supplics; (2) for securing the cleanliness of milk vessels and milk stores; (3)
for straining and chilling the milk; (3) for preventing infection and any con-
tamination of the milk. Under such a scheme most of the disadvantages
and serious defects in dairy-working as it is generally carried on in this dis-
trict, and which has been so frequently adverted to and described in the pre-
ceding pages, would disappear.  Not only could the business be carricd on
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with much less labour, but with greater pleasure and greater profil, We
have here such conditions as admit, and are conducive o the ]JF-ULEHI.'III i, ol
a reasonably pure milk, and without which even the efiorts of the cleanly
disposed will be largely frustrated.

Regarding some of the dimensions given in the cross section there s
some shight difference of opinion, especially as regards  the moanure channel
and length of cowstall.  The aim is to have the stall of just such length that
the cows' hind feet stand on the edge of the channel. The stall is often too
long and then the excriment instend of being discharged into the channel, falis
on the siall, dirtying the cows” hindguarters and udder when she lies down. The
imanure channel should be about 2t Gin. in width and Gin. in depth, It is
{requently found of such construction thai the liquid manure becomes dammed
back by solid excrement. The tail becomes Despweared, and ihen in turn the
cow's body as well as the bodies of her neighbours and these who feed and
milk. Experience shows that a good working arrangement in cross section,
for feeding passage, feeding trough and swll, channel and gangway, is 4
fect, 1h feet and 6 leet, 2 leet and 5 leet respectively. There should also be
rails in front 0 prevent the cows I.'l.'.'li'hirlg over into the fecding passage,
With sech general arrangements very hittle i3 reguired o keep the cows clean.
They always lic well on the bed, and soon begin o appreciate that it is more
r,_'|:|:|'|'||'|;|r|_;|h!|;~ o 1 q,'|1-.'||'| than in such a '.'..'l_'|' as (o have their |'.'i||.|.]v||_||:|r:rr‘-.
Iving in dung. The channel should slope transversly away from the cows as well
as in length, and the ligquid thersin be conveyed through the external wall and
discharged over a gully trap, which in turm 5 connected with o drain or o a tank
sitmated in oa held sufficiently far removed from the dairy. The ank should
be watertight, provided with a sludge pump and emptied regularly on to the
landd. The fAvor should always e formed of cement  concrete,  smocsth ban
grooved so as w alford a foothold for the animals.  Also the walls should Ty
rendered smooth by cement (o theie full height or ol least o oa height of 6
feet l:l_'. cement or g’l:‘l.-!rl.l. hricks. 1i 1|1|.'_'5." are ruu\-.,-;h then ”'Il':l' become .‘1'||n=.|.-||||'|j
and caked with excreta and cannot be kept clean.  The sialls in this plan
are represented as single, We are now aware that Tuberculosis  spreads
rapully among dairy herds by contagion;  and therelore in every new cow-
shed a separate stall and glazed earthenware fecding trough should be  pro-
vided for cach cow, in order o prevent as far as possible the propogation of
Tuberculosis. Then in every cowshed there ought io he sulficient amd con-
venient arrangements for the washing of the hands, and an adjpcent room for
straining and cooling the milk. Some other features which should obtain
and which have been adverted to are represented in ihe madel plan.

Section II.
MILI [N RELATION TO HEALTH AND DISEASE — ESPECIALLY
MILB-BORNE DISEASES,
|[ 1.\'|1|;:||1_| Inis 'hl|EIt'r|.hI':l||:\'1 al this [‘iﬂ'll' sl l_|:l_'|.' | 0] |']!'||!l]'|.'|.*-i..-'l' l|'|1' ill'llr'lllll:ltll‘l'
to any communily of a pure milk supply. universally s this recognised
that no depariment in public health work, has, in recent years, received more
consideration.  The medical man, the chemist, and especially the bacteriologisi
has shown that milk is a foodsiof potential for grear good or for grear evil.

While milk forms a large part of the diet of every member of the com-
munity, and often in the case of infants and invalids the only fomd, thers i= no
one who does not benefii from a pure milk supplv. On the other hand, with
an impure milk supply there is no one who does not suffer ; and no section of
our population is affected more deeply and responds more readily 1o cithe
the one condition or the other than our infantile population.  More than half
the infants born in Rochdale at the present time are bodtle fed; and our ex-
perience here 15 just as clsewhere, that from vanous cagses the aumber s
viearly increasing. These infants depend entirely on cow’s milk from the very
first, and during the most active period of growth, to lay the physical founda-
tions an which the superstructures of the future men amnd women are @ be
raised. Hence, it may be said, that this important question of  the  milk
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supply combined with infant feeding and nursing, lies at the heart and core of
the cause of our so-called physical degeneration and the decadence of the
English race, about which there is so much at the present moment written
and spoken.  For, if the foundation is not well laid in infancy, it can never
be in later life; and the Rnished structure of the man of woman il not stunted
and dwarfed for life, never reaches its full development.

Then when we compare the mortality among bottle fed with breast fed
infanis, we find that on an av erage for every death amongst the lawer there
are three 1w hve deaths amongst the former.  To explain  this difference we
have to consider the bacteriology of our milk supplics.  The breast Ted infant
receives s milk, as Nature imtended it oo be, pure and germe-free. Whereas
s less fortunate brother, the bottle fed infant, receives its milk impure, germ-
laden and often poisonous.  This is a serious reflection, but its truth is only
oo evident when one contemplates the gencral conditions under which the milk
is produced and manipulaied. With ihe majority of farmers and dairymen
cleanliness in the scientific sense, and such as is required to produce reason-
ably pure milk, is not understood.  With many it is not even considered.
With some it is ignored. One has only to picture what is happening dur-
ing the process of milking in a badly arranged, badly constructed, ill-ventilated,
ill-lighted, flithy cowshed, with the air foul and oppressive and the dung pit
adjacent or a few feer from the door  Where the cows are seldom or never
groomed, and iheir bodies, especially the hind quarters and udders, covered
with dust and their own excreta.  Where appliances for the washing of hands
are ot o be seen, and the milkers returning- from all kinds of work may, with
e over-all or clean blouwse, and with bands washed or unwashed, su down
o milk into vessels, which for the want of steaming or adequate scalding, are
teeming with bacterin. Everywhere throughout the whole process, from the
cowshed, from the cow, from the milker, and from the wiensiis, the mille re-
ceives repeated additions of visible grosser filth and the more dangerous in-
visible pathogenic microbes, which lurk everywhere where filth abounds. The
microbes once in the milk nothing at the farm can separate. The inest filter
or strainer only removes the grosser filth, but noi the microbes. A regiment
of these could pass through the smallest pores of the finest milk strainer. The
microbes now thrive and multiply rapidly in the milk, and the prodicts of their
aciivity bring about those changes which are spoken of as *'milk going wrong, "™
“hecoming sour and curdling,” ete., while there are other changes far more
delicate and subtle, concerned in the production of colours, flavours and toxins.

Health authorities in nearly all towns and ¢ounties  are now  appointing
lady health visitors, and in many places their work is supplemented by a staff
of voluntary lady workers.  The duties of these are chiefly to advise mothers
regarding the nursing and feeding of their children, but it is very evident
that much of their work is frustrated and can never reach its full fruition while
the milk about which they advise is not above suspicion. Many health
authorities, recognising this ancmaly and the difficulty of oblaining a pure milk
supply, have established municipal milk depits for sterilising the milk, and as
far as can b learned from available and comparable siatistics, the resulis ane
very encouraging.  Very few infants fed on depit milk sulfer from  infantile
diarrheea.  But experience has shown that many circumstances militate
against the permanent success of such institutions. There is the initial expense
and mainienance, and it is difficult in so many cases to get people o attend
regularly once or twice a day for the milk.  Further, such institutions are a
recognition and palliation of culpable filth, and at best they can only be con-
sidered as temporary expedients, while the larger and more logical ideal af a
pure milk supply is constantly held in view.

The teaching of bacteriology shows clearly that the great source of con-
tamination is the cowshed, the cow, the milker, and the utensils, and the only
reasonable and logical solution is o remove the evil at its source by the estab-
lishment of a higher standard of cleanliness.
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MILR-BORNE DISEASES.

From the point of view of preventive medicine, and as more widely afecting
all sections of the community, we have now w consider (1) the chief milk-borne
eymone diseases—zymolic enteritis, :-mrl:.t fever, typhoid fever, and diphtheria;
(2) tubereulosis in relation o milk.

LYMOTIC ENTERITIS.

One of the most faal of infantile diseases s “Summer disrrhoen’ —
epidemic or zymotic enteritis. [t causes a monality of abowt 25 per 1,000
births during the first year of lile, and is notoriously greatest amongst  the
urban poor and bottle fed infants.

This is pre-eminently a filth disease associted with overcrowding, want of
ventilation and light, want of cleanliness, foul air emanations from any (ilth,
and all such conditions as comtribuie 0 the conmmination or excremental
pellution of food and milk. This may occur readily cnough during the process
of milking and handling the milk, or i may occur readily enough when the milk
is stored in small overcrowded ill-kept howses. It may also ocour indirectly by
the fouling of foed and milk by the feet of flies and various other agencies.  The
conditions most favourable for this last mode of infection are in and around
houses, where the }'nr{l:; amnd courts are unpaved o Im:jl}' Em’n-:l amd (Ir.'uimh(l,
where the system of removal of sewage allows of the accumulations of [t ;
and especially if the soil is loose and porous or “made up'” and conseguently
polluted with excremeniitious and decaving  organic maller. In such sml,
sewage and intestinal bacterin abound, and as opporunists they wait until the
sanl, temperature, moisture, elc., are favourable for their multiplication and dis-
semination, as ocours during the hot and dry months of summer,  when  they
get abroad, air-borne, and by various means, 0 poison food, especially milk.

Although in recent yeas a great deal of valuable work has been done on
the bacteriology of epidemic diarrhoen, and although most observers are agreed
that the disease is of bacterial origin, and several different  micro-organisms
have now been isolated from the excreta of patients during several epidemics of
summer diarrhoea, it appears that we are nol yet in a position o 0x on any
one of these as the cansal micro-organisn. Ilein has investigated the cause
of many such epidemics and describes a bacillus—the  bacillus  enteritidis
sporogenes—which he IT!'L'LIE']]I'}' isolated from the evacuations of patients in
rases of imfantile and summer diarrheea : and some of theses outhreaks were un-
doubitedly due to the ingestion of pelluted milk, from which alse  the  bacilius
was isolated.

More recenily during the past four years Morgan and others working in
the Lister Imstitute have made an extended investigation «of  this disease, and
have found in the stools and bowel one bacillus—Morgan's No. [ Bacillus—o
predominate in frequency over all other pathogenic micro-organisms associated
with intestinal affections. It is also important o note that batches of howse
flies obtained from cectain London districts were fregiiently found o contain
".!{:rg'm:. bacillus, and consequently flies at any. moment may become active
agenis in pnllu!ln" food and milk, and upn"'lfl:ng this disease.  This bacillus
grows well an milk and readily produces diarchoea and death in young ammals;
and is probably an important causative agent in the prodoction and dissemina-
tien of summer diarrhoea.

There are many other organisms which have been associated with infective
or summer diarrhoca and other forms of catarrhal diarrhaen, some of which are
the bacillus enteritidis  ghiertner, the bacillus aertrycke, the para-typhoid or
para-colon group, the bacillus coli-communis, and the bacillus of dysentery ; this
latter bacillus appears an improbable cause amd might be excluded, although in
America it is proved beyond doubt that bacilli of the dysentery type are fre-
quently a cause of summer diarrhoza in that country.

It appears that bacteriologically no sharp line of demarcation can as vl bae
drawn between the difficrent forms of diarchoea met with  in infanis  and
adults.  The probability is that the condition may be produced in both by a
cariety of micro-organisms, and this may be the interpretation of what we find




ST
Diinrehoa and
Water Carringe
Sysbom,

Histarical,

in practice, that the clinical features vary considerably in  diferent epidemics.
Many of these bacteria are readily found in all kinds of decaying and putrefy-
ing foodstufis—meat and milk.  Others again of which the bacillus coli-
communis may be mken as a type, and some of its ncar allies, which are now
known to be the cause of summer diarchoea, have become normal inhabitants of
the intestinal canal in man and the lower animals, and in a normal healthy
bowel they remain quiescent or even assist in the processes of digestion. But
in any abnormal or pathological condition of the bowel, as during typhoid
fever, gastro-enteritis, and other forms of diarrhoen, these bacteria show  great
vartabulity in degrees of virnlence and pathogenicity.  Consequently, when milk
becomes infected from such a souree there is proportionately greater risk 1w
those who use it than if infection had occurred from normal excrela.  Cne so
frequenily finds in investigating the cause of obscure and sporadic outhreaks of
various forms of gastro-gnteritis, that it was just preceded at the farm or milk-
shop from which the milk was supplicd by some one or more being ill in the
same way, and that no precautions had been taken to prevent contamination of
the milk.  However, from the point of view of préventive medicing all these
micro-organisms possess one feature in common—they are associated with filth
and sewage, and the excreta of man and animals, and hence diarrheeal discases
are pre-eminently filth diseases, and the prevalence of these in any community
is frequently taken as an index of the hygenic conditions of that community.

Newsholme, in a study of epidemic diarrhora covering a period of 17 years,
finds that towns which have adopted the water carriage system of disposal of
sewage suller much less from diarcheea than those retaining  other methods of
removal of excrement; angd that the average of the total infant deaths
due o this discase during the hot months of the thind guarter of
the year in the largest wowns of England was from 75 to 80 per cent.
and ihis high incidence and moriality {alls chiefly on  the bottde fed  infanis
among the poorer classes in our towns.  Many outbreaks of this  disease  in
cities and hospitals are recorded every year and dircotly traced to polluted
milk. [n Brighton in 1goi-02 there were 220 infantile deaths, and it was pos-
sibile to trace 1g1 of these fatal cases to polluted milk., At the same time we
justly recognise that the quality of the milk is not the only contributory factor to
our high infantile mortality ; eften enough children suffer from insuflicient quan-
ity of milk; bui, even in these cases, the greater is the need for what they do
get being reasonably pure.  Nevertheless, [ believe that il 5 no exaggeration
Lo state that, if we had a reasonably pure mill supply infantile summer diarchoea
would gradually almost disappear, and a great diminution in our infantile death-
rate would ensue,

SCARLET FEVER, TYPHOIDY FEVER, AND DIPHTHERIA.

Ohie of the earliest observers to suspect milk as o medium for the conveyance
and spread of zymotic disease was Dr. Michael Taylor, of Penrith, who in 1857,
while investigating the cause of an outbreak of typhoid fever was able w estab-
lish a chain of evidence which proved conclusively that milk was the medium.
To the same observer is also due the eredit of investigating the cause of an out-
break of scarlel fever at Penrith in 1870, and frst proving beyond doulsn that
mille was also a medium of transmission and spread of scarlet feven,  Hence, was
established for the frst time the important knowledge that typhoid fever and
scarlet {fever were both milk-borne diseases.

To Dr. W. . Power (Local Government Board), however, the credit is due
of first showing that diphtheria also may be a milk-borne disease.  He investi-
gated an outbreak of this disease in North London in 1878,  The investigation
was a dilficult but highly interesting one; and, reasoning by the process ol
exclusion, he found that the only possible conclusion was the one above stated
—the truth of which since then has only been oo clearly established.  Since
these diseoveries were made a vast amount of bacteriological work has  Deen
accomplished, and our knowledge of the actiology of zymatic disease correspond-
ingly extended.
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In 1881 the bagillus of typhoid fever was discovered, and three vears later
the bacillus of diphtheria.  LEach event which marks the discovery and isolation
of the causal microbe of any discsse must be considered as one of the highest
importance to suffering humanity.

Witness the case-mortality of diplurncri:u. to-day and the diphtheria in pre-
antitoxin days.  In the later it frequently averaged 3o 1o 40 per cenl.; now,
there would be very few fatal cases from diphitheria alone of anti-diphtheriiic
serum could always be administered early.  Thus through the labours of scien-
tific workers our knowledge and treatment of this and many other diseases has
been raised from the level of superstition and ignorance, and placed on a rational
and scientifc hasis.

In reviewing the epidemiological hiterature since iyphoid fever, scarlet lever,
and diphitheria were discovered o be milk-borne diseases in 1857, 1570, and 1578,
respectively, there has been in the same order 200, jo, and 3o well-marked epi-
demics due to infection through milk, and for which England has already paid
a heavy death toll.

Many of these earlier cpidemics were described with a keenness of obscerva-
tien and accuracy of detail which does credit o their investigators ; and, who not
infrequently exhibited something of the scientific spirit which seeks for truth and
hates obscuritics.  In the perusal of these reports one thing stands out pro-
minenily and impresses one deeply—that infection almost  invariably  fellowed
the milkman's cart or the line of distribution from the milk shop; and, there-
fore, that the focus of infection 1s generally o be found about the dairy farm or
milk shop.  The harmless necessary cow is not to blame, for she is insuscep-
tibble: to typhoid feter; and, although from time to time some weighty evidence
has been adduced o prove that there are certain diseases of the udder of the cow
akin o scarlatina and diphtheria in man, and transmissible through the millk,
this matier must be considered subly judice, and bovine scarlatina and diphitheria
not yer proved.  The source of the infection is human. The milk s infecied Dy
infective persons handling the milk.  In scarlet fever and diphiheria during
the initial, acute, and possibly as yet undingnosed stage, all discharges from the
mouth, nose, and throat are very infectious, and in coughing, sneezing, speak-
ing, and spitting, infective matter s disseminated into the atmosphene as a fine
spray and will readily enough infect milk. Convalescenis must also be o fre-
quent source of infection ; for we now Know that the bacillos of diphtheria olten
remains in the throat 8 to g weeks ; and that the infection of scarlet fever may re-
main for a long time about those who sulfer from discharges from the nose and
ears, and from swoollen glands; and about the articles of the home, especially
the clothes, unless there has been thorough disinfection. Hence it olten occurs
that when some infectious disease is or has been in the house of the milker or
dairyman, or anyone handling the milk, although they themselves may remain
LTI e, et at the sanme time tlu,f_l.* MAy Ack &% Cary iers of |:||¢' imfection 1o the
mill.

As regards tvphoid fever, the chiel seat of mischiel is in the bowel. For
about two weeks in the early stage of the disease the bacilli are present in ihe
blood. Later they appear in the stools, and during convalescence they appear
in the urine in about 25 per cent. of all cases.

Regarding the duration of the penod of infectivity, recent bactenological
work has revealed some interesting facts.  Formerly a patient after five or six
weeks quaraniine was supposed free of infection, and if sufficiently recovered,
discharged as fit to return to work.  But at this stage in about one hali the
cases the bacilli are being siill excreted in the stools and urine, and this may con-
tinue for weeks or months in some cases; while in other more unlortunate cases
it may continue for years, and sueh are now termed “chronic bacilli carriers.”
So long as excretion of bacilli continues such persons are potentially infective to
others ; and when such persons are engaged in dairy work or in the handling of
food, there are serious risks of contamination through the hands becoming soiled
with excreia in the performance of the ordinary foilet, and through gross and
culpable neglect to wash the hands.

—_— iy —
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To what an extent infection is transmitted and spread in this .way may be
inferred, when we consider that it is only o few years since “‘bacilli carriers®
were discovered, and since then several outbreaks have been recorded. In igog
Dr. D. 5. Davies, Bristol, describes two institutional outbreaks, where the
“bacillus carrier' was acting as cook and dairy maid. In the New York Medical
Record, 1goy, Soper records that a cook, who in 5 years was engaged with four
families, gave rise to 25 cases. In the previous FCAT 31 CASES OCCUCTING in 14 years
in an institution in Scotland were traced to *‘bacilli carriers,”” and many similar
cases have been reported in Germany.

Then in every infectious disease there are the “ambulant’’ and “missed”
cases.  In these cases the symptoms and illness are so slight that the real cause
is not suspected and remains undiagnosed, yet these cases are infectious Lo
others.

Lastly, outbreaks of typhoid fever have been clearly traced o dilution of the
milk, and to washing of the milk vessels with sewage polluted water—Rochdale
epidemic (see page 10).

Regarding the other infectious diseases, it has frequently been stated that
smallpox, measles, and whooping cough may be conveyed by milk, but nonc of
these statements are based on scientific evidence, and for the present must be
considered nol proved,

TUBERCULOSIS IN RELATION To MILK.

Every year sees the accomplishment of so much valuable work and the pro-
duction of such a voluminous literature, that it is only here possible o sum-
marise some of the more salient features of this complex problem as it presents
itsell to-day o health authorities.

Koch in 1882 first announced to the world his discovery of the bacillus
tubereutosis. [t was an epoch-making discovery and will ever remain as a classi-
cal masterpicoe of bacteriological researgh.  Tuberculosis is  the most widely
spread of all diseases affecting humanity and still produces the highest mor-
tality ; still elaiming its title as the “Captain of men of death™ (Bunyan). Out
of every g deaths in Rochdale one 15 due to some form of tuberculosis. Mo
disease affects domestic animals more widely, and amongst these none are
more susceplible than the bovines, which include the domestic cow.

In his original paper (1882) Koch clearly and definitely stated that he was
of opinion that bovine tuberculosis was adentical with human tuberculosis and
therefore a discase transmissible o man, which should be treafed as any other
infectious disease. At the British Medical Congress on Tuberculosis, Lon-
dion, mgor, Koch, from certain experniments and observations then submitted,
stated that human and bovine tuberculosis are practically distinet, and that if
man is suseeplibile to the later, infection is rare.

So important was this pronouncement and so far-reaching were the conse-
quences it was destined o exercise on the whole guestion of preventive medicine,
that a Hoyal Commission was appointed that same year to investigale and
report on the whole question.

In January, 1007, they issued a second interim report; and as this is the last
and most authoritative scientific tribunal which has sat on this question their
conclusions and verdict are given verbatim :—

“There can be no doubt but that in a certain number of cases the (uber-
culosis occurring in the human subject, especially in children, is the direct
result of the introduction into the human body of the bacillus of bovine tuber-
cutosis: and there also can be no doubt that in the majority at least of these cases
the bacillus is introduced through cows' milk. Cows' milk containing bovine
tubercle bacilli is clearly a cause of twberculosis and of fatal tuberculosis in
man.  Of the 6o cases of hwman tuberculosis investigated by us, fourteen of
the viruses belonged to Group [, that is tosay, contained the bovine bacillus. If,
instead of taking all these sixty cases, we confine ourselves to cases of tuber-
culosis in which the bacilli were apparently introduced into the bedy by way of
the alimentary canal, the proportion of Group I becomes very much larger. Of
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the total sixty cases investigated by us, twenty-cight possesscd clinical histories
indicating that in them the bacillus was introduced through the alimentary canal.
M these thirteen belong to Group 1. Of the nine cases in which  cervical
glands were studied by us, three, and of the nineteen cases in which the lesions
of abdominal fuberculosis were studied by us, wen belong o Group 1. These
facts indicate that a very large proportion of mwberculosis contracted by ingestion
ir; :Iqu,.- Lca ':.ll:l!'ﬂ_."ll' ]};‘ql;:i"'i uf iuu'inu BOLIFCD, ,"I., '..'l‘!l‘_l.' mt‘l..'c.ilg,]l"r.'ll'rll.-. SR L -:Lf
disease and loss of life, especially among the young, must be attributed o the
consumpdion of cows’ milk comaining tubercle bacilli.  The presence of tubercle
bacilli i cows” milk can be detected, though with  some  difficulty, 1f  the
proper means be adopted; and such milk ought never to be used as food. There
is far less difficulty in recognising clinically that a cow @5 distinctly  suffering
from tuberculosis, in which case she may be yielding tberculous milk.  The
milk coming from such a cow ought not 1w form part of human food, and
indeed ought not to be used as food at all.  Our results clearly point o the
necessily ol measures more stringent than those at present enflorced, being iaken
to prevent the sale or the consumption of such milk.™

This may be stated more simply as follows :—

'I‘!n: {_:'n-l'lllllliﬁ'iun ::mul]rmu_u,l 'n.'il.:qt |:‘H‘|1_| :Lln-."ld_'_n' by |:r|.:li:|l|:'|:,] kil |::|_'|' :'=|r|i|-r
observers, and regarding which all are now agreed; that there are two chief
types of the twbercle bacillus—a human wype and a bovine tvpe. In homan
tuberculosis the former type is present in the great majority of cases, and in a
cerlain proporlion of human cases the bovine bacillus is now know 1o be pre-
sent, and setting up bovine tuberculosis in the human subject.  The bovine
bacillus, on the other hand, is always present in bovine (uberculosis and appears
to be the organism prevalent in animal wberculosis,

In their biological, cultural and pathogenic properties there are some slight
differences between these two types of bacilli. The bovine bacillus is much
more virulent towards the lower animals than the human bacillus; bt o does
not appear to be equally virulent in the case of the human subject ; for in the
case of children suffering from primary intestinal and  glandular  tuberculosis
which 15 usually caused by the bovine bacillus, through the ingestion of tuber-
cular milk, the condition nearly always shows a certain degres of  chronicity,
which probably indicates a lower degree of virulence towards the human sub-
ject. But having regard to these differences the mberculosis set up by the
bacillus of human tuberculosis and boviee tuberculosis is, so far as anatomical
and histological and clinical features are concerned, one and the same discase,

Then since man is and children are very susceptible o infection by the
hovine bacillus through tuberculous milk and otherwise:  and since animals
can be infected experimenially by the homan type; therefore, man and  bovine
animals are reciprocally infective.

The Commission examined the tubercular material from Go cases of hunwan
tuberculosis and sub-divided theie results into three groups—Group [, Group
11, and Group 1. Groups I and 111 are not here considered as the bacillus
found present in these groups was chiefly of the human ivpe. But inte Group |
they placed 14 cases, or 23 per cent., of the whole, in which they found the
bovine bacillus present.  These were all cases of young children, and in i3 of
the 14 cases the primary affection appeared in the intestinal tract, and in
only one case was the bovine bacillus found in spatum. Alogether in 28 cases
out of the 6o the history indicated infection by feeding through the alimentary
canal.  For in g cases of wbercular glands of e neck in children, the bovine
bacillus was found present in 3; and, in 10 out of 19 cases—all children-—the
bovine bacillus was isalated from tuberealar intestines, ubercular pPeriboneun
and abdominal glands.  That is out of the 28 cases, 13, or 46 per centd.,
showed the presence of the bovine bacillus ; amd, since these were all cages of
children, the Commission considered they had the strongest evidence in com.
ing to the above-mentioned conclusion ; that these 14 cases in Group [ were in
reabity cases of bovine tuberculosis occurring in man ; and conscguently,  that a
very large proportion of tuberculosis, especially amongst children, is contracted
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by ingestion of tuberculous milk; and, in urging the necessity for more strin-
gent measures o be adopted by sanitary authorities to prevent the sale and con-
sumption of tuberculous milk.

It may be further noted that in nearly all cases where the bovine hacillus
has been isolated from a human subject, they have been cases of ehildren with
some evidence of infection through alimentation by  ingestion of tubercular
food or milk.

A similarly appointed Commission—the German Imperial Commission—
have had the same questions under consideration, and their repord has recently
been issued by Dr. Weber.  This report is in substantial agreement with the
report of the English Commission.  IDr. Weber states that in 84 cases of tuber-
culosis in children which he exhavstively examined, he found no less than 21
infected with the bovine bacillus.  Thirteen occurred in primary abdominal tuber-
culosis, six in cases of wbherculosis of neck glands, whilst of 18 cases of tubercle
of the lung all gave bacilli of the human type.

Twa of the earlier abservers and ablest exponents of the ingestion theory of
tuberculosis were Von Behring and Calmette.  The former, four years previous
ta the issue of the above interim repori, at Cassel in 1gog, staded that infection in
the great majority of cases took place in infancy through tubercular milk by way
of the alimentary canal, and that consumption in the adult was frequently due
to: this primary infection in infancy ; that the bacillus  wberculosis  can pass
through the wall of the intestine and leave no wound nor trace behind to mark
its passage; and then appears to take up its abode probably in some abdominal
gland structure, where it may remain in the body inactive lor years, and at a
later period in life become active and virulent at some inopportune moment,
when through illness or otherwise the resisting powers of the individual has
been temporary lowered. At first this theory was received with considerabie
Seeplicisim.

But through the experimental work of Calmette and Guerin and theie
pupils, which appeared in three memoirs published in the Annales de ["Instilut
Pasteur; the accumulating evidence of many workers and observers in different
parts of the world ; and the above report of the Royal Commission; we are now
conviiced that there 1s in this theory much truth. It s not within the scope of
this report to discuss the experimental work on which this theory is bascd, but
one of Cnlmetie's ecarlicst obscpvations is extremely  interesting, as it has a
counterpart in daily life which is seen by every medical practitioner. The ex-
perimental animals used were chigfly goats, kids, and bovines; while human,
bowine, and avian tubercular material was introduced inte these animals in
various ways—by injections, suckling previously infected mothers, feeding, etc.
After the death of the amimal or if killed after a certain experimental time, a
carclul examination was made. [t was observed that if young animals were
fed on tubercular material the form of wherculosis that generally followed was
of the abdomimal iype.  The mesenteric and abdominal  glands  first  became
affected, sciting up a form of tabes mesenterica in the young animal. This
was followed in some cases at a later date by infection of the lungs and in some
cases, when the animal lived long enough, the deep cervical glands of the neck
were frequently found o be tubercular.  This last phase was of great interest,
because up to this time tubercular glands of the neck were generally supposed
to be due to infection through the mucous membrane of the mouth, tonsils,
and pharynx ; the bacilli, air-borne, entering the mouth in breathing or deposited
on the inner surface of the mouth in feeding.

But it was further shown by Calmette and others that if the tubercular
material was introduced by a tube into the stomach of a tuberculosis-free animal
g0 a8 1o avoid infection by the mouth, the initiation and progress of the dis-
ease was just the same as above stated.  On the other hand the same experi-
ments performed on adult animals appeared to produce tuberculosis of the pul-




monary type-—a form of pulmonary phthisis,  The cxact counterpart is seen in
human beings. Tuberculosis of the glands, and especially the abdominal
glands—tabes mesenterica or consumption of the bowel—is one of the common
forms of teberculosis in children ) while phehisis pulmonalis, or consumption
of the lungs, is the prevalent form of the disease in adults,

To facilitate the understanding of these important experimental results,
and the explanation offered, 1 will venture to put the matter simply and briefly.
There are in the human body two great vascular  systems—the circulation of
the blood and the circulation of the lymph, and bath are continuous the one
with the other. The former is maintained by the heart and blood vessels.
These vessels in their ultimate ramifications amongst the tissues may vary from
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are often less than the diameter of the vessels. From  ihese microscopic  thin
walled capillaries or vessels some of the more Auid portion of the bleod is con-
tinually oozing out and carrying with it food for the tissues. This Auid which
is now lying amongst, and bathing the tissues, and from which the tissues are
Laking up lood and returning to it their waste products 15 called the lymph.
This Iymph is now collected and returned back to the blood by another set of
viessels, which constitute the lymphatic system. Bt this lymph containing much
waste products must be re-organised before being retorned to the  blood, and
this is accomplished by numerous small structures situated along the route of
the lymphatic vessels called lymphatic glands, and through which the lymph
passes.  Now, since the minutest structures—the tissue clements—in the human
body are all microscopic and are bathed in lymph, we can readily  understand
that if tubercle bacilli should enter the mouth and gain an entrance throg
mucous membrane or lining membrane of the mouth, then they are within the
lymphatic system ; and since the direction of the lymph is always first towards
the lvmphatic glands, the bacilli will probably be carried by the lymph stream
i the nearest lymphatic glands of the neck.

inch in diameter and there form networks, the interstices of which

O the other hand, if tubercle bacilli by ingestion of food or milk should be
carried (o the bowel, and gam an enfrance ithrough the mucous membrane or
inner lining of the wall of the bowel, then they are also within the lvmphatic
system, and will probably be carried by the lymph  stream o the
nearest lymphatic glands situated in the membrane which surrounds and  sup-
poris the bowel, called the meseniery; and hence the origin of the terms,
mesenteric glands and @abes mesenterica, which means a wasting or consumption
of the glands of the mesentery.,

Then again, there are consideralile differences in structure and arrangement
of parts in the lymphatic glands of young and adult animals.  In the young
ammal il is such as to offer considerable obstruciion (o the passage of  the
bacilli; whereas in adults it is such as to more readily allow the passage of
bacilli through the gland and wltimately into the blood circulation, in which
they are carried directly to the lungs.

But another of the duties of these glands is to destroy intruding  bacteria ;
and the gland itselfl often becomes a battle ground, and as appears in the case
of young animals and children, the glands offer a  more determined resist-
nace than in adulis.  IF victory is with the gland, then the bacilli are destroyved
of rendered innocuous, I the bacilli are victorious, then they may vither
(1) canse the glands to become swollen and break down as seen in the enlarged
glands of the neck, and the mesenteric glands of tabes mesenterica  (commuones
in children); or (2) getting through the glands they may reach the lungs and
set up phthisis pulmonalis (commonest in adulis).

Such, then, is the explanation offered by Calmette and others for the preva-
lence of the glandular form of (uberculosis in children and the pulmonary form
in adults,

—_ —




1* ot o L
Evidence in
Helation Eo
Tubsrcubis in
Clilelron

h T ——

This experimental work of Calmette and his followers has been greatly ex-
tended and, on the whole, confirmed by many workers and by a very interesting
series of experiments carried out by Sic Wm. Whitla, and Professor Symmers, of
Beifast.

More recently some very instructive resulis have been obiained by inhala-
tion experiments.  Kabhits, guinea pigs, and other small animals were placed
in an atmosphere laden with fine black particles of carbon or coal dust or
Chinese ink. After different periods of time the animals were killed, and the
course  taken by the carbon particles readily traced. In all cascs
the upper air passages were found laden with fine carbon particles. Butl as
regards the rabibit, which is a nose breather, the particles did nol appear (o
have got furiher than the upper paris of the trachea or wind pipe;, and in the
other apimals the particles never reached the lung unless the animal was made
to breathe in this atmosphere for a long time.

In CONSEUence of such nx]:.-.-rimu,:mrst wiork, many eminent workers in this
field of research are of opinion that, not only is the ingestion theory the most
probable, but discuss the |||13.:-mh=1|:::||l]. of infection of the lungs by inhalation,
unless it occur through the upper air passages, where the bacilli may be de-
posited by inhalation or ingestion of food, and then passing through the mucous
membrane ind an entrance (o the tonsils, to be carried by the lymph strcam o
the glands of the neck.

They further advert to what is well known to every student of physiology :
that the pathway from the nosirils to the lungs is so well guarded by physical
barriers in the form of angles, bends, and turns} that bacilli, duest, and foreign
matier are obstructed and caught in these parts; while again in a large part
of this passage are living structures, so numerous as cannot be numbered,
which like serricd ranks of men with brooms maintain a constant strong oul-
ward sweeping motion.  The cffect of this is to try and expel all intruding
germs and foreign matter, just as is seen and as one experiences when a
crumb of bread or a drop of fluid atempts o go down the wrong way.

Although these investigations cannot be further considered here, 1 have
discussed them at some length, as they direct atention w a subject hitherto
not  sufficiently  appreciated, namely—the great risk of tubercular infection
through the ingestion of tbercular milk and meat.

Important  evidence and  statistics bearing on this important question of
tbercular infection through milk, are now available from the records  of
examination of cases postmortem. Such stalistics are invaluable when col-
lected with care by pathologists of high reputation, and when due care has
been taken o diferentiate Detween whether the intestinal  tuberculosis. was
primary or secondary in origin.  In this country Dr. Still, at the Sick Chil-
dren’s Hospital, Great Ormonde Strect, London; and Dr. Shennan, Royal
Hospital for Sick Children, Edinburgh, have tabulated with great care their
examinations of two series numbering 547 children, who died in these instiiu-
tions from iuberculosis.  The former found 29.1 per cent., the latter 25.1 per
cent., of the cases examingd showsd definite evidence of primary intestinal in-
fection.

The number is considerable, and provides the most trustworthy evidence
we have of the extent o which children contract primary intestinal tuberculosis.

Further, it has to be kept in view that only a portion of those who become
infected in infancy die in infancy, many who become infected may  recover,
while many may survive with varying health to die in adolescence or at some
later period.

Similar pathological records of the prevalence of wuberculosis in children
are now available from many hospitals and other institutions in Germany,
France, and America; and from the published statistics and views of many
pathologists, we learn that, while congenital tuberculosis is just as rare in babies
as in calves, and is seldom met with in infanis under three months; that




Provalence of
Tubsrenlosis i
Ell:q]iﬁh
Milkimg Herls.

Evidones from
Btatistics of
Hegistrar
ﬁllm‘Ej'L

after this age it increases progressively through childhood, and the frequency
with which intestinal and other forms of tuberculosis is met with in children
varies in different plages. In Munich it is recorded as occurning in 38 per
cent. 3 in Keil, 40 per cent. ; London, 13 per cent.; Edinburgh, 27.8 per cent.;
Paris, 38.5 per cenl.; Christiania, 42.5 per cent.; Vienna, 4o per cent.; slaling
the question more broadly, evidences of tubercular infecticn are met with in
about 4o per cent. of all children dying under 15 years of age. In American
hospitals the percentage is probably less, as this disease 5 not so prevalent in
that country.

Sims Woodhead also found that out of 127 cases of wberculosis in chil-
dren the mesenteric glands showed twbercular infection in 1o, and in 43 there
was present ulceration of the intestine,

Since from the above siatisiics we can only form an approximate estimate
of the extent to which children become infected by tubercular milk, it forms a
very interesting source of information to enguire o what exient bovine iuber-
culosis exists amongst English milking herds, and therchy form some estimate
of the existing dangers through drinking wbercular mill.

It is computed that 20—30 per cent. of all the milch cows in England are
more or less affected with tuberculosis. But a2 cow may be more or less
affecied with tuberculosis and not producing tubercular milk, and on the other
hand a cow may show no external signs of wberculosis and yet be giving tuber-
cular milk.

When the wdder is anfected, which s invanably secondary 1o diseases of
ihe internal organs, the milk will always be infected and dangerous; and it
is calculated that abowt 2 per cent. of our milch cows have wberculous udders.
There are over 3,000,000 milch cows in Great Britain, which gives So.000 with
tubercular wdders. Putting the annual vield of soo0 gallons of ik per cow,
there is produced every vear go,000,000 gallons of milk, which if not aclually
virulent, is nod above suspicion.

This infected milk mixes with the pure, and on examination 10-—15 per
cent. of the mixed milk as supplied in towns show the presence of (ubercle
bacilli. The mixing of the tubercular milk with the non-tubercular s one
saleguard which diminishes the risk of infection.  For it has been clearly proved
that there is a minimum limit (o the number of bacilli required o produce active
tuberculosis; and, consequently, the reason why so many cscape, is probably,
because after dilution the number of bacilli it contains is small and below the
i nimem. I tubercular milk were consumed by itsell, many would become
infecied.  Such milk when injected inio small animals such as guinea-pigs,
kittens, rablits, calves, ewc., is often capable of setting up acute (uberculosis,
and these animals are nod any more susceptible o tuberculosis  than  babies.
Even tberculows miltk when diluted proves oo frequently infective, but (he
danger to the consumer 15 in inverse ratio to the degree of dilution.

Again, wrning to the reporis of the Regisirar General, we find that during
the past half-century there has been a marked decline in the death-rate from
phthisis, which is the form that tuberculosis generally takes in adolescence, and
when the bacilli are inhaled as from dried spuium.  On ihe other band, dor-
ing the same period, while there has been a slight decline in the death.rate at
all ages above 1 year from labes mesenierica or “consumption of the bowel,™
which is that form of tuberculosis attributable o alimentary infection or infecs
tion through ingestion of food or milk; vet among infants under 1 vear of
age, not only has there been no decline, but an actual increase in the death-
rate from this form of tuberculosis.
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In sume respects, however, these reports, although true in general, are not
s0 trustworthy as the preceding data, because such returns must vary accord-
ing b varinlions in dizgnosis, ete. The decline in the phthisis death-rate is un-
doultedly due to the gradually improving hygienic conditions under which
the people live and work, and to a higher standard of living now attainable.
During the same period cows' milk has entered more largely into the dietary of
yvoung children, and, as regards infants, on account of the great decline in
breast feeding, in many towns of England s0—60 per cent. of them have (o
depend entirely on cow's mille; and while at the same time we find an in-
creasing death-rale from tabes mesenterica, there appears a possible relation-
ship of cause and effect; and more so when we consider that the improvement
in the hvgienic conditions of the people has not yet very appreciably extended
to the cowshed and the conditions under which milk s produeced, and conse-
quently, that infection through milk has remained unchecked and in infants
increazes in proportion as bottle feeding on cow's milk ingreases.

In reviewing the whole guestion and weighing the evidence as set forth
above, we readily admit that whatever deductions or conclusions are arrived at
une must keep in view the following facts.

That the diagnosis of primary intestinal tuberculosis as has been 50 fre-
quently pointed out by Koch and others is difficult and often uncertain, and in
any case it cannot be considered as the only criterion of tubercular infection
by means of milk.

Again, children readily swallow their pulmonary expectoration and thus
secondary infection of the inlestine may rapidly follow primary infection of the
lungs.  Flence, labes mesenterica or consumption of the glands in the abdomen,
although always associated with infection through the bowel, cannot always be
taken as evidence of infection by food or milk.

Further, we have to keep in mind that at the present moment a great deal
of cxperimental evidence is being brought forward to prove by which path in-
fection takes place most readily—Dby inhalation or ingestion.  The increasing
experimental evidence in support of the ingestion theory and its practical ime-
portance in dealing with milk supplies, has been described at some length.  On
the other hand, the experimental work of many of the German School of
*athologists demands equal consideration.  During 1908 a great deal of ex-
perimental worle was carried on, especially at the Hygienic Instiiute of the
University of Breslan, by Reichenbach, Heymann, and others.  The former, in
his report states that go,000 bacilli, introduced in the form of a fine syray, pro-
duced infection by inhalation in guines-pigs; and on the same animals it took
a minimum of 4o million bacilli; or 3.500 times as many, to produce infec-
tion by feeding or ingestion.  Hence, these experimenters conclude that infec-
tion by inhalation is quicker and more certain, and takes place with much
smaller doses than by ingestion.  This result they ascribe to the bacilli that
are carried direct into the lung during inhalation. This question, however, must
be considered siill sub judice.

Further, when we find that in some countries, notably China, where cows'
milk is seldom or never wsed; Japan, where the cows are tuberculosis-free;
Greenland, where no cattle are to be found ; and even in some parts of Eng-
land, where from wvarious causes little milk is used, tuberculosis is equally
prevalent; we have important facts which are difficult to reconcile with present
ideas as set forth above, and for which some other explanation has to be found.
It appears to me that we have not vet sounded the lowest depth of this diffi-
cult problem and that tubercular milk is only one, although a dangerous one,
of the many complex factors operating on the health conditions of every
COMMuNIty.
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In the present state of our knowledge it appears that, while we are not
justified in accepting Von Behring's theory in its entircty — especially as re-
gards consumpltion in the adult being always due o infection from milk in in-
fancy—the older theory that infection always wok place by breathing must
now be considered no longer tenable and muost be greatly modified.  The ac-
cumulating evidence that the bovine tvpe of bacillus  (the  Dacillus  lound in
tubercular milk) is so often discovered in children suffering from tuberculosis
of the bowel and abdominal glands, as well as the large amount of experimental
evidence, not enly strongly supporis the ingestion theory but  further  clearly
puints out the direction for administrative measures.  For it is probably cor-
rect too say that at least 25 per cent. of all forms of wberculosis in children
in this country is caused through drinking twbercolar milk.  The disease first
shows itself as a primary intestinal twberculosis, and that in Jo—8&0 per cent. of
such caszes the mesentenie glands Decome affected, and present the usual clinical
appearance as in tabes mesenlerica.

The above conclusion is in no way invalidated, cven i we agree with
Reichenbach, Heymann, and others, who mainiain thai  infection takes place
more certain, and quicker, and with smaller doses, by inhalation than by in-
gestion.  This evidence is also in agreement with the experimental work of the
iinglish Royal Commission, and certainly in accordance with everv-day  ex-
prerience. IFor, while 10—i15 per cent. of the raw milk consumed is tuber.
cular, the conditions are amply provided for wide-spread infection taking place in
every communily ; yet, only a comparatively small  number  of  individuals
ihereby contract tuberculosis.

We have already adverted to one safeguard against infection, provided
by the mixing of the wbercular with the non-tubercalar milk ; and we may now
add that in accordance with the above evidence, the rationale of this procedure
evidenily depends on the faci, ihat infection through the intestinal  iract by
ingestion requires larger doses of bacilli o produce the same effect, than what
i% required by inhalation ; and as there is a minimum limit 10 the number  of
bacilli required io produce active tuberculosis by either theory, dilution of the
tubercular milk tends o prevent the number of bacilli rising  above the dan-
gerous or minimum limit.

There 15 thus 50 far no essential difference, m principle, between the two
schools.  The older inhalation school now readily admit that infection takes
|:.-I.'|.L'.-= h]." inguﬁliun, but i to the same extent as is |*:rm'u:1 I}_lp (1T l'.'kl'lll'l"il'l'll.'i!l‘.idl
evidence of the ingestion school; but this is only a difference in degree, which
time, with accumulating evidence from carclul observation and experiment, will
remove, either in favour of the one school or the other. Wherein they o
differ is, that the inmhalation school maintain that the bacilli are carried direct (o
the hings in breathing, and hence the certainty and rapidity of infection by
inhalation ; whereas the ingestion school bring forward evidence 1o show, that
it is difficult for bacilli w reach the lungs by this method, although  they
admit that infection may take place through the upper respiralory passages.
From the point of view, however, of public health administration, this part
of the discussion is more academic than practical. To health authorities the
broaed and incontrovertible facts are as above stated, and as guardians of the
public health, England will expect every health authority o avail themselyes of
the additional powers contained in the Tuberculosis Order, 1gog:  and make
one combined effort to extirpate bovine tuberculosis, which we now know s
transnnssible o human beings by tuberculous milk, and is the cause of at least
25 per cent. of all forms of uberculosis in children, and of an amount of loss,
suffering, amd race deterioration, of which statistics make no record.

Having regard to the above conclugions, it may be here noted that  Dr.
Nathan Raw has recently put forward an ingenius theory, which is based on
clinical and pathological observations, which may be briefly summarised as
follows t—
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Pulmanary tuberculosis, on the one hand, is a disease nearly always strictly
limited 1o the lungs and is essentially a disease of young adult life between
Ao—go yvears of age; on the other hand abdominal tuberculosis with tabes mesen-
terica, tubercular joints, spinal disease, enlarged glands, and strumous condi-
tions are all essentially diseases of infaney and childhood, and very rarely seen
in adult life.  Further, it is very seldom that a patient suffering from any of
the latier forms of tuberculosis develops the pulmonary form of phihisis pul-
monalis  Clinically, they appear to b antagonistic o one another, attacking
the body at diferent periods of life and exhibiting generally opposite symp-
toms.  To  explain these observations, MNathan Raw advances the theory
that, while the uman body is susceptible of atack by both the human and the
bBovine type of bacillus; yet these bacilli are antagonistic o one another, and
do not atiack the body simultancously ; that the buman type of bacillus is
conveyed chiefly by infective matier, such as dried sputum ; and that its chief
path of entry is, during the later periods of life, by the respiratory passages o
the lungs where it sets up phthisis pulmonalis.  On the other hand, during the
carly years of life, the bovine bacillus gains an entrance to the human body by
the ingestion of wbercular milk, and is the causal micro-organisms of all the
discases of infancy and childhood enumerated above.

Although space will not allow of a discussion of this theory, yet I have in-
cluded it here, because in reviewing the experimental work and arguments
given in the preceding pages one must admit that the theory iz not without
considerable support.  Further, the antagonism between the two types of bacilli
appears o be corroborated by Von Beliring and Romer, in some of their
recent experiments on the immunisation of bovines by human bacilli against
bovine tuberculosis.  Henge, if human bacilli protect bovines againsi bovine
tuberculosis, is the converse true, f.e., does bovine tuberculosis  in children pro-
tect them against buman tuberculosis or phthisiz pulmonalis ? The afirmative
is the natural deduction. But, although the theory is ingenious, and attempis
to explain away many of the difficultics which at present beset the problem of
tuberculosis, we must await the hnal verdict of scientific evidence.

While discussing tubereulosis and its different modes of infection—ly in-
halation and by ingestion—and their relative frequency and dangers, it appears
opporiune o note that this guestion has an obverse side, which althongh not
so frequently commented on, is equally important, and that is the environment.
In tuberculons and dirty milk there is the atacking party—the bacillus of
tuberculosis and probably other pathogenic micro-organisms,  Bul there is the
defending pariy-——the individual atiacked. and with every individual must be
associated the environment (housing, fecding, social, and economic habits).

For, as a general truth, it may be said, that in proportion as the environ-
ment is good or bad, so will be the defensive powers of the individual attacked.

Wie all live and breathe in an aimosphere more or less in different places
laden with tubercle bacilli; and there must be few who have escaped at some
time or other drinking tubercular milk.  Yet we do not all suffer from tuber-
culosis.  Recently, it has been clearly demonstrated that the wbercle bacillus
just like the bacillus of diphtheria, pneumonia, and others, may be found in
the throats and nasal cavities of persons in perbect health, and appear o do no
harm zo long as health remains good and the defensive powers of the blood
and tissues active and' vigorous.

Either the bacilli are prevented from gaining an entrance into the tissues
and blood, or if they do gain a foothold at some wound or weak part, there is
immediately thrown round them a cordon or surrounding wall of defence, and
by this and many other modes of warfare the bacilli and their toxins are cither
annihilated, rendered harmless, or converted into innocuous products.
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The truth of this is borne out when we consider the large number of cases
which reach the postmortem room, in which we find, especially in the lungs and
glandular structures, traces of healed scars and small arcas which at one time in
the life history of the individual was the scens of o battlefield between the inorud-
ing bacilli and the defending powers.=  In recent years many British  patholo-
gists have given this subject considerable attention, but as yet the views and
statistics given by different observers regarding the probable percentage of such
cases varies within wide limits.  From some other countries, especially  Ger-
many, statistics on this point are more readily available.  From statistics col-
lecied by Professor M. Hay, Aberdeen, | learn that Burkhardi, in between one
and two thousand autopsics at the Dresden hospitals, found wbercle in g1 per
cent. of all persons dying above 18 years of age, and 358 per cent. among per-
sons under 18 vears.  Naegeli, in Zurich, made also an extensive number  of
autopsies, and found that as he became more familiar with the search for
tubercle, g7—g8 per cent. of all the bodies of persons dying in hospital above 18
yvears of age showed traces of tubercle.  In persons under 18 years of age the
proporiion was 18 per cent. These figures include all bodies of persons dying
ostensibly of tubercular disease, as well as the bodies of persons dying from all
other causes.

Flarbvtz, of Christiania, who has given  considerable attention o the
study of the pathology of tuberculesis in children, and after having per-
formed an extensive number of autopsies, comes (o the conclusion that S0—00
per cent. of all cases dying under 5 years of age show troces of obsoleie or
lutent tuberculosis, cocurring principally in the glandular siroctures,

That the defending powers were viclorious in so many cases is commeno-
rated by the slight destruction of tissue and the healed scar, but had the
former—the bacilli—been victorious, then was established in that  individual,
phthisis pulmonalis.

These facts sufficienily demonsirate how imporiani a facior, in the life his-
tory of every individual in the struggle against the microbes of disease, is the
power of resistance, which again greatly depends on one’s health, strength, and
vigour, and these again in their last analysis are dependent on one’s breeding
and environment.

In recent vears there has been possibly too great a tendency 1o atiack the
bacillus, while forgetting that to increase the powers of resistance of the people
is vqually important;  and this can only be done by improving the conditions
under which people live, more especially 1o the slums and poorer districts
of every town where consumption in all its forms is most prevalent.  For |
am convinced that, with the environment favooarable as regards sanitary hous-
ing and airspaces, a plentiful water supply, and the elean water-carriage system
for the removal of sewage; such conditions would not only stimulate the greater
number, but might even persuade the most carcless to attempt to live cleanly,
healthy, amd vigorows lives: this combined  with the proper cooking of plaimn
nuiritions food, and a reasonably pure milk; then, the bacillus iuberculosis will
remain comparatively  innocuous.

Section IIL
DIRT OR FILTH IN MILK.

e will facilitate our appreciation of the due significance of this condition if
we summarise what has been stated in the preceding pages.  Therein, [ have
attempted to state briefly the evidence on which we consider that searlet fever,
diphtheria, sore throats, diarrhoea, typhoid fever, and tuberculosis are milk-borne
dizeases; and in doing s0, [ have pointed out that milk as it comes from a
healthy cow is a pure sterile fluid; and, that man himself is chiefly responsible
for the filth, dirt, and microbxes in milk.
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SOURCES OF FOLLUTION.

Marter from the mouth, nose, and throat in coughing, sneezing, and Spit-
ting. Pollution from excrementitious matier; and from whatever the hands
and clothes may bhappen to be soiled with at the time of milking and handling
the milk.

This is one of the most prolific sources of pollution of milk. Many of
these uiensils are simply swarming with bacteria; and o every fresh guantity
of mill that enters, they contribute a countless number of  microbes. The
danger from this source is further increased, when we know that these  ulensils
are often rinsed with water from a water supply that is not above sospicion.

Air and dust are correlated sources of the pollution of milk, and the im-
purities may be either of human, bovine, or other animal origin.  One has only
to enter a dirty cowshed, or one where the ordinary duties are ill-timed and ii-
regulated, and oblserve the particles from the Dacterial and dost-laden atmo-
sphere being wafted into the milk, or settling down by the ordinary laws of
gravity.  Again, dust aceumulates in the vessels set aside for the receplion of
milk, if not properly stored.

Milk is sometimes “watered,'"" and we can understand that those guily of
this practice will not be too particular about the quality of the diluiing agent.

Flics are also, undoubtedly, carriers of filth and germs of disease inio milk.

The milk from cows with tubercular wdders nearly always contains tubercle
bacilli in great numbers; and sometimes also the milk of cows that are tuber-
cular but as yet show no external signs of it.  The discharges in coughing and
sneezing, also [acees and urine, from all such cows contain tubercle bacilli. Pus,
blood, and matter from purulent and other inflammatory affections of the wdder,
and from all forms of wet and dried excremental matter.

The accomulation of filth from these and other sources constitute the gross
hith or slime in milk; the grosser filth, such as fragments of dung and debris,
are separated in the process of ziraining, while the finer particles of filth and
bacteria pass throngh and form the deposit al the bottom of a deep cone-
shaped glass of milk when allowed to stand for a few hours. The various
processes ol separating and eshmating the amount of hith or shme i milk
are here omitted, as also ils microscopic appearanees. But, it has often
occurred to me that, if only those concerned in handling milk could see the
often nauseating and heterogeneous collection revealed by the microscope, it
would appeal even to the most wantonly careless.

It is admitted at once that there is a certain unavoidable and permissihle
amount of dirt in milk which for the most part may  be quite  innocuoss in
character ; but by the popular expression “‘filthy milk,”" we mean milk that is un-
reasonably and grossly flthy. The amount of slime or Glth in milk must
always be taken as an index of the care and cleanliness exercised in the manage-
ment of the cowshed, in milking, in handling the milk, and in its distribution.
Still, i has to be borne in mind that there i3 no constant relationship between
the amount of slime and the pathogenic properties of the milk. Some samples
of milk may contain large gquantities of dirt, which, although nauseating, may
be found nob to be very infections nor pathogenic. Oiher samples may con-
tain very little slime and yet be found on examination highly infectious and
pathogenic.  HHowever, it will generally be found’ that there is a distinct
average correlation between the amount of dict and the pathogenicity of milk,
and that the two generally rise or fall together.

It has further to be kept in view that the total sediment found in a milk
does not represent the original total pollution.
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From many experiments we know, that if a certain quantity of cows® dung
be mixed with milk, only about § to 4 is recoverable in the sediment, the re-
mainder being vsually present in the form of waler, soluble salis, extractives,
etc. It may be here added that recently several dairymen have been pro-
secuted for selling milk which conained sediment and dirt above the admissible
standard.

Ferhaps in no city of England has more important  work  been
done on  the slime and bacterin of our milk supplics than in Man-
chesier by D, Niven, bMedical Officer of Health, and by Professor
Delépine.  The later, during the past 1o yvears, has made a continuous
record of his observations and experimenis on the daily milk supply of Man-
chester, and s results are of the highest value both from the scientific and ad-
ministrative point of view., Between 18g98—1900, the average amount of slime
arriving daily in o000 gallons of milk = 16olbs.  In gob the average amonnt of
slime arriving daily in yo,000 gallons of milk. = gglbs. It is calculated by experi-
ment that 5 o 7 grains per gallon is unavoidable and  permissible  sediment,
and milk not containing more may be considered reasonably clean.  Deduet-
g this quantity from 16olbs. leaves 1zolbs. of objectionable filih, which was
swallowed daily by the people of Manchester. In 1go6 the quantity was re-
duced to 3glbs. daily.

Judging milk by this standard in Manchester, 4o per cenl. appeared
clean in 18g8—igoo, and 08 per ceni. in 1gob, an increase of 28 per cent. in 8
YUAlTS.

In 18g8—igoo the average was 12.5 per cent., in 1906 it was reduced o 5
per cent., while very dirty milks have now disappeared.

With this diminution in filth there is a corresponding diminution in the
quantity of wbercular milk.  From 1507 o 1go6, 3,050 samples of mixed milk
were examined for ithe presence of the bacillus tubercalosis, In 1897, 7.2 per cent.
of the samples examined were wberculous, and it was  caleulated  that  about
8,000 gallons of milk aciually capable of causing inberculosis was  being  dis-
tributed daily in Manchester. In igoG, the percemtage of tubercular milk had
fallen to 6.0 per cent., and the quantity of tebercular milk reduced to about
o000 gallons per day.

However, it is disappointing to find, in spite of the vigorous crusade now
carried on in Manchester for many years 1o provide a pure milk supply, that in
reading Dr. Niven's Report for 1go8, it is stated that during the year, 334
samples of milk were taken, and on bacieriological examination it was found that
0.34 per cent. of the farmers were still sending tuberculous milk to the city.

Comparing this statement with the figures given in a recent article by W,
G. Barnes, Chiel Inspector of Dairies for L.C.C., we find that of 200 samples
of milk taken haphazard ai difereni railway stations in London, 37 or 8.5 per
cent. of these milks were capable of setting up acute twberculosis when injected into
the bodies of guinea pigs. In the Manchester area, up to the cnd of 1907, 154
tnberenlar cows had been slanghtered;  whilst in Sheffield at the end of 1908,
12z had been slaughtered. These statements serve (o emphasize te magnitude
of this question, and show how necessary is combined action by every healih
authority in England before any real progress can be made.

Still, in spite of the retarding difficulties of isolated action, many  health
authoritics continue o make progress owards the ideal of a reasonably  pure
milk supply; and this has been attained by carrying out, with zeal and fidelity,
the various powers conferred by Act of Parliament for the control of milk
supplics.  When, in 1809, the Dairies, Cowsheds and  Milkshops  Order was
amended to include that mille from tubercular cows was neither to be mixed with
other milk nor to be sold as human food, many Corporations, including  Roch-
dale, readily incorporated in their Local Acts the additional though still inade-
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quaie powers for dealing with tuberculows milk.  But the manner in which
these powers have been exercised by differemi authorities, are as diverse as
interesting.  Many wrban authorities through the wcll-directed, and well-sus-
tained activity and eo-operation of their respective public health and bacteriolo-
gical departments, have already done a great deal to eliminate tuberculous milk.
This has implied the systematic and frequent inspection of all milking herds
supplying milk within their respective districts, and the isolation and slaughiter,
when possible, of all cows discovercd to be tubercular by inspection, by means
of the tuberculin test, or by bacteriological examination of the milk. But
there are some urban, and especially rural authorities, who exercise little or no
control over ithe conditions of milk supply within their respective  disiricis.
Hence it ig that these conditions in country districts are generally found to be
much worse. Consequently, the milk when examined wsually contains more
filth and bacteria than milk produced in the towns where inspection is more
thorough.

The failure of so many authorities to exercise the powers conferred on
them, has done a great deal to retard any universal and national progress being
made towards the extirpation of bovine tuberculosis; and it has also had some
interesting: loral effects. In wirtue of the 189 Amending Order, a health
authority can prohibit any dairyman, either within or without their district,
supplying milk within their district from any wbercular cow;  but, they cannot
compel, they can only persuade, that such animals should be slaughtered.  Such
cows are then of no further value to the dairyman for milking purposes, in the
district of an authority where there is systematic and thorough inspection.
Consequently, these cows are often sold or transferred to the milking herds in
districts where the health authorities are more quiescent and tolerant of bovine
tuberculosis,.  Hence, il comes to pass that the inhabitants of the latter district
may not only suffer through the dissemination of wberculosis by  tubercular
milk from cows within their own district, but such a district becomes a sort of
dumping ground for tubercular cows, whose number is continually  augmented
by transference of such cows from their more active and contiguous neighbours.

Section IV.
BACTERIAL STANDARD FOR IMPURITIES IN MILK.

[During the past few vears much valuable work has been done with the view
of being able to establish a reasonable and practical bacteriological standard. The
subject i5 a difficult one, and many workers have tried o solve it in differsnt
ways., However, one can now perceive the various results all converging to
the establishment, in the very near future, of this most desirable standard.

The bacteria in milk, which appear (o serve as the most useful and generally
accepted index of pollution, are :(—

(1) Streptococci, (2) bacillus coli communis, (3) bacillus enteritidis sporogenes.

These three types of micro-organisms are present in great abundance in the
intestinal excreta of man and animals, and, hence, as they are considened
characteristic of intestinal sewage and filth pollution, they are consequently
taken as a measure of the degree of it presence.  This 15 done by finding the
number of these organisms present in a definite quantity—in this case finding
the number of these organisms present in a certain guantity of milk.

There are, however, two factors which profoundly influence the number of
bacteria present in milk.  These are temperature and time.  The higher the
temperature and the longer the time sinee milking, the greater 15 the multiplica-
tion of bacteria and their toxic products.  Tence, the difficulty has been to fix
the conditions on which the bacteriological standard is to be based, especially
as regards fhe temperature at which the milk is to be kept and examined.
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The opinion is now almost unanimous that milk, immcediately after milking
and straining, should be cooled or chilled (o a iemperaiure of 10® O, or 50® F,,
and, as far as possible, maintained at that temperature. In Mew York milk
above 50° F. is defined as adulterated, and wherever found in the hands of dairy-
men or retailers 15 lable to summery destruction.

The reasons for chilling are -—

(1} Milk i1s unfortunately a medium eminently adapted for the growih
of bacteria.

{2} Under ordinary conditions of milking and manipulating the milk,
there 15 no absolutely  clean  milk., Some sediment and bacteria will
always find an entrance.

{_3,:| ” the ik is chilled (o 5:1" |‘1.1 the :I11ll]Li|:!l]i1‘c|li|:||!| of the bacterin that
have gained entrance is inhibited.  If this is not done, even the few bacteris
which may gam entrance into the milk at a cowshed, where scrupulous clean-
liness is observid, will, in a few hours in a warm summer day, multiply 1o
millions; so that this milk when examined a few hours after milking may
be o better, or even worse, than a milk examined immediately after milking,
where cleanliness is not observed. By chilling the milk we eliminaie the
factor time if the milk is examined within 23 hours after milking.

With these conditions it now becomes possible o adopt a bacieriological
standard, the aim ol wlich is o ascerimn the amound of Alth and bacteria that
entered at the cowshed, which is the chief source of pollution. Then, ag a permis-
sible and unavoidable sediment content of 3-7 grains per gallon is allowed ;50
a  provisional permissible  bacterial content has o be  allowed. This
is determined as follows :—Many milking experiments are made with the
cowsheds, cows, milkers, utensils, etc., in every possible condition, from the
scrupulously clean to the very dirty.  The number of bacieria present under
these different conditions in a small quantity of milk—one cubic centimetre = 15
drops—is determined, and a reasonable number of bacteria decided on as per-
missible and unavoidable, when the operation of milking and treating the milk
is performed with ordinary cleanliness.  From many such experiments  when
due cleanliness is observed, about 15,000 0 50,000 MICTO-OFZANISME 01 Cao. (5
considered permissible; as the conditions vary from cleanliness o very  dirty
the number of organisms also increase, and in a dirty milk may amount to milliens
per .o, of 15 drops,  Milk as sold on the street, or from ihe retailer’s shop,
frequently shows an average of about 1 to 4 million micro-organisms per c.c.

It iz thus possible to classify milks as good, fair, bad, very bad, according
(o their bacterial content, which is also an index of the cleanliness obtaining in
the different cowsheds at which the respective milk 15 produced.

This method has been gencrally adopted in America, and by Dr. Orr in his
valuable report (1908) do the joint health councils of the county boroughs of
the ast and West Ridings of Yorkshire, on an investigation as to the con-
tamination of milk. His work extended over one year, and as he examined a
very large number of samples of milk, his results may be considencd as fairly
representitive of the present conditions of the milk supply in Yorkshire, 1 have
summuarised some of his results in the following able.
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This table deserves serious consideration.  We have here experimental evi-
dence of what is our daily experience—that the conditions under which milk is
produced in country dairies are very much worse than in town dairies, where
inspection 1% more efficient.  That the cleanliness of the udder on account of
its liability to excretal pollution, and consequently to pollute the milk, is of the
highest importance. The effect of bad ventilation and lighting will be noted.
Cleanliness and a low bacterial content are not impossible even under  these
conditions.  But it is again our experience, and borne out by experiment, that
those dairymen who, through ignorance, indifference, or laziness, are content
with disorderly cowsheds, are not the most likely to make an extra effort to com-
pensate the condition and oldtain a clean milk.  Hence, in all ill-ventilated and
ill-lighted cowsheds, where darkness prevails and sunlight, the best of all disin-
fectants, is exluded, dirtiness and bacteria are encouraged and fourish; and,
consequently, the milk is wsually filthy with a high bacterial content.

It is interesting to know where this vast assemblage of 15,000 0 50,000
bacterin per c.c. come from, which at the present time may be considered a
provisionally permissible bacterial content.  They come [rom two Sources ;—

(1) Mlilk as it is seereted in the udder of the cow is a pure sterile Awid,
but as it passes through the teats it becomes contaminated with bacteria
which have gained entrance during the intervals of milking. The num-
ber from this source is, however, comparatively small, and will be founcd
chiefly in the fore milk, that is in the frst “draw,” less in the mid malk,
and least in the “strippings.’” 1§ the fore milk—first “‘draw’'—be  rejecled,
the number of bacteria from this source 15 reduced o a minimum and  the
loss of milk is small, as the fore milk is poor in milk fat; while the **strip-
pings™ are rich in milk fat and contain fewest bacteria.

(2) The remainder come from extraneous sources in the process of milk-
ing and handling the milk, and are a hiberal allowanee for various contin-
gences even when due care and cleanliness is generally observed.  However
much the number goes above 30,000 per ¢.c. must be debited to, and is the
measure of, preventible uncleanliness and carelessness.
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I will here append the conclusions arrived at by Dr. Orr in his report (o the
joint health councils of the County of Yorkshire. “These conclusions are hased
on experimental evidence and most reliable data; and; consequently, are  baoth
instructive and important :—

“The chief conclusion o which we are forced is that the greatest amount of
contamination of the milk supply akes place at the farm.  This is based on the
results of the experiments, which showed that—

{a) OF the total organisms in the milk used by the consumer, the
grealest number are contribuled by the farmer. During railway transit,
af the retailer’s prenases, and in the consumer's house, smaller amounis are
added, the amount in each instance being apparently about the same.

() Of the glucose fermenting or intestinal organisms such as the bacilli
coli communis type and the streptococci, by far the greatest number  are
added at the farm. The retailer adds a certain number, the consumer none.

(c) The sediment or *“dirt' gains entrance o the milk chiefly at the
cowshed, In 86.8 per cent. of the samples examined, there was no increase
in the sediment when sold by the retailer, but 2 decrease in 68.8 per cent.

(ef) The farmer was responsible for the bacilli enteritidis sporogencs
iKlein) in the milk consumed in 66.6 per cent, of the samples. Do per
cent. of the samples these bacilli were added by the retailer or the consumer,
while in 22.2 the source was doubtful.

CHIEF SOURCES OF CONTAMINATION.
A. At the cowshed.

Improperly cleaned milk vessels and the dirty udders of the cows are
the source of by far the greatest amount of contamination by organisms,
and especially by glucose-fermenters and streptococci,. The dirty milk vessels
contribute much more than the dirty udders in summer, but in winter the
opposite is the case.

Milkers with dirty hands and dirty clothes, and especially wet milkers,
contribute their share of pollution.

The air and dust in the cowshed add o the contamination ; and coolers,
as often used, contribute a certain amount.

B. On the relailer’s premises or siveel,

I;:I.dl} l;_'l'l_'.ilﬂ'l_'l:l S fire S SOLIfCe nf contamination here .'l|3il::|,, ::[lhul:gl'l ol
s greal as ab the cowshed, owing to the retailer paying greater attention
to the cleaning process.

Pollution will take place in retailers’ premises owing to the milk recep-
tacles being uncovered, especially where the keeping=place 15 dusty, or the

clothes of the retailer dirty.  Organisms may be added by carelessness in
handling, e.g., by the use of a dipper which has been kept on a dusty
COUNLEr.

C. Al the consumer's honse.

Pollution takes place here as a resull of keeping the milk in a dusty
place and leaving it uncovered.  Only a small  amount of contamination
occurs from the receptacles of the consumer.

Flies arec a source of contamination at all stages of transit, but
cspecially at the consumer’s house, where they are usually more abundant.”

Although on examining, bacteriologically, any sample of milk, it is usually
difficult to say to what extent the bacteria present are derived from human or
hovine sources; yet, it may be asserted with some degree of confidence that
when type {2)—the bacillus coli communis, and type (3)—the bacillus enteritidis
sporogenes, are found in milk, they are in all probability derived from external
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Legislation.

sources of pollution, probably human, and are not present in the milk as it
leaves the udder.  These two bacilli, then, are the two most important indicators
of excremental and filth pollution. Type (3)—streptococci, although not
habitually present, are often found in the teats and diseased wdders of cows.
Hence, their presence in milk does not indicate their source—human or bovine,
or both. These three types of bacteria are closely associated with, and sometimes
the cause of, infantile summer diarehoea, and other gastro-intestinal disturbances.
The following results by Ddr. Crr are interesting;  they demonstrate that as
cleanliness increases even the permissible bacterial content diminishes from
thousands o hundreds.

TABLE 1I.

| Average Bacterial Content of Milk percoe. (e, = 15 draps. )
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Uilders. Cary

— - | ——— e '['njlj:i
| Washed | Woshed | Z0000
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- Dry
Darty. | y
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Mixed Milk Erom i
whole herd of ]

COWs '— 1

ExPERIMERT A. 17,600 | Notest. | 4047 ;h'-: test. | Mo test.

Experiunst B. 180000 | . | el |, i 1 06, GOy
|

Bacterial contamination by means of excreta—in an average of 4 experiments
Orer found 3,475,220 bactenia per gram in fresh cows’ manure ; whereas, in old
manure adhering o the hair of the cow and sticking o the udder, legs, ew., he
leund 50487, 717000 bacteria per gram.  The old manure is kept warm, and
here the bacteria multiply rapidly; and it is frem this old manure that pollu-
tion of milk chiefly takes place in milking, while very little can occur from fresh
MANLCe.

During the past few years several reports of high merit, and books have
been written on the bacteriology of milk, and there can be no hesitation in ex-
pressing the opinion that the bacteriologist can alwavs measure, with reasonable
accuracy, excremental and other kinds of undesirable pollution in milk.

Therefore, it is o be hoped, and I believe, that healih authoriges will take
advantage of available science ; and thar by instituting municipal bacteriological
laboratories, where milk will be tested by a recognised method and a  fixed
standard, each dairvman will have to bear a certificate according to the purity
of his milk, which ecertificate shall be given by the health authority.

Section V.
THE CONTROL OF THE MILEK SUPPLY, WITH SOMIE
SUGGESTIONS.
The chiel legislative measures under which health  authorities in England
Iiave acted in exercising more or less control over milk supplies are briefly -—
(1) The Contagious Diseases { Animals) Act, 1878, which was the first Act
of  Parliament through  which certain powers were conferred on local
authorities for the protection and control of milk supplies: and which has
formed the ground work of sucoeeding Orders.
{2} The Dairies, Cowsheds and Milkshops Order, 1885, with ageom-
panying model bye-laws; and with Amending Orders in 1380 and 1804,
{1} The Infections Diseases Prevention Act, 18go.
{4) Certain sections of the Public Health Act, 1875, and its Amending
Agts. —_ 34—
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In addition, many authoritics since 189 have obiined special powers 1o
deal with certain conditions, especially tubercular milk, under their local Acts.

These various measures have from time to lime been severely eriticised and
often found very defective for attaming the end in view—a pure mille supply.
Probably one of the greatest defecis has been that in wwns, health authorities
have no dill:.'t!l control over the milk :}“ljp‘li.l_':-_. L‘q_rtLlillg feom [arms outside their
respective areas,  Many such farms are in rural districts where we know (rom
experience that inspection and control are most required.  But at the same Gme,
it has o be admitted char the most important of these  measures — the  Dairies
Order of 1885, with its accompanying regulations or model bye-laws, has been
administered in many  districts—especially rural  districts—with  considerable
laxity. In many places regulations or bye-laws under the Order, 1885, have
not been adopted ; or, if adopted, are not enforced.

By the Amending Order of 18gg, tuberculosis was  included among  the
diseases of cows from which milk was not 1o be sold as human foeod, and cer-
tain powers given to local authorities.  These, in practice, have been found
very unsatisfactory in so far as no provision was made for the disposal of (uber-
cular cows.  In order o remove these and other defects, and ensure a more
uniform and consistent administeation of milk legislation, the President of 1he
Local Government Board introduced to Parliament during the present Ses-
sion, hiz wo long-delayed Milk and Dairies Bill, which he anticipated would be
added to the Statute Book this Session. It is much 10 be regreted thar the
exigencies of Parliamentary business demanded that this Bill should be incladed
amongst the *‘slaughter of the innocents,”” bot it s o be hoped that i will
be one of the first Bills considered in the following Session.

The main provisions of this Bill as set forth in the memorandum, and a
summary of the provisions of the Tuberculosis Order of 19og, which comes inio
operation on the 150 January, 1910, are given in App. L.

While legislation and its interpretation by local authorities has  been fol-
lowed by a measured degree of success, a great deal of good has been achieved
in raising the standard of the milk supply by private enterprise; and by such
companies as the Copenhagen Dairy Company in Denmark, the Avlesbury Duairy
Company in England, and ihe Philadelphia Milk Commission of America. The
aim of these companies has been to provide a naturally  pure milk  supply—a
“model™ milk supply—rather than artificially purified milk by pasteurizsation
or sterilisation, and hence the centre of their work is al the Tarm—the chicf
source of pollution.

A description of how business is conducted by these companies cannot be
given here.  But, briefly, cach farmer supplying milk has o agree o certain
conditions of contract, for the contravention of which there is a heavy penalty

A1oo in some cases.  The cows have to be warranted free of  disease and
examined for tuberculosis by the tuberculin test.  Conditions of cowshed, ligh-
ing, ventilation, cleansing, drainage, water supplies, cleanliness of milkers,
cooling and straining milk, chemical and bacteriological 1ests, protection of
milk from infection, and other standards are distinetly Inid down, and to ensure
that these conditions are observed the ingpectors of the companies regularly visit
the farms.

Uneler the new Ailk and Dairies Bill power will be given (o local authorities
to establish milk depits for the sale of milk specially prepared for infants, and
for the supply of this milk we may suppose a *model™ daoiry farm. The institution
in Rochdale of such a “model** dairy farm would, in my opinion, achieve the
greatest good.  Not only would it supply babics with pure milk, but it would
educate public opinion ; and, most important, it would be an inspieation  and
stimulus to many farmers and dairymen, who may care o learn the science of
their business: while as a corollary it would follow that those who will not
learn must gradually succumb for lack of customers.



This educative work might be followed up by the distribution of pamphlets
containing suggestions regarding useful literature oo facming and dairying,
amd the value of its study; low dairy farming in Denmark, only a few years
agn o decadent indusiry, is now by ihe application of science the most pros-
perons in that country ; and how the Dane by embracing the gospel of cleanli-
ness can carry his produce across the sea and out-sell the English farmer at his
own door.

By careful selection in breeding and management of his cows, the Danish
farmer has guite commonly an average yield of So0 0 goo gallons per annum
per cow, and the milk fal never below 3 per cent., but nearer 4 per cent., and
above it.

Such valuable experimental results as have been obtained by the Highland
and Agricultural Socicty of Scotland, the Aylesbury Dairy Luﬂ'rpgm'-' and a few
others, cughi o be hll.u“ n b every d._ur]. farmer.  One sel of cows were kept
under conditions of ““free ventilation'* and at ordinary temperature, the other
set under “‘restricted ventilation® and’ higher emperature. In the Scottish ex-
periments the temperature of the first set of cows averaged 49.82* F., in the
second set 5g.40, a difference of 9.58°.  These experimenis have been repeated,
and in every case the results, both as regards quantity and quality of milk
and higher percentage of milk fat, and freedom of sickness amongst the cows,
are distinetly in favour of the cows kept al ordinary temperature and free ventila-
tion. Such results should convince every dairy farmer who is capable of reason.
ing or even of forming a contrast, of this fallacions and superstilious noetion,
s0 deeply ingrained in the minds of many as almost to become a fetish, that the
cow kept in a dark ill-ventilated, ill-lighted, hot and vitiated atmosphere, must
be a good milker.

A dairy farmer should know something of the natural history of bovines,
Cows in tm'l'. autumn begin to develop a coat which becomes |~'.h|l§{l.‘r angd closer
as the weather rets colder; and if the cowsheds are kept wo hot, such animals
lltglll Lo perspire [ru.l}* and shed their hair, because, in the COOnOmY of nature,
what is not useful is cast off. The present method of housing cows is an
inversion of nature’s method. In heated, ill-ventilated cowsheds, cows have
their thinmest coat in winter, and consequently are more liable (o colds, -
flammation of the vdder and other diseases.

If by this and such other educative means, farmers could be induced o mbe
more intelligent and scientific interest in their business, and recognise their
greal responsibility, then one would expect some real fundamental  progress.
Then they would more readily avail themselves of all reasonable recommenda-
tions, and appreciate sugeestions on all such subjects as ventilation and light-
ing, drainage and water supplies, cleanliness in cowshed, of cows, of milker,
utensils, the pollution of milk by infection, dust, etc., and o discuss all new
idieas and standards regarding their business.

The dairy farmer in the end would recognise, that the adoption of new im-
proved and scientific methods all make for more proft and contribute to his
credit as an individual.  Recently, | had 2ome interesting interviews with some
farmers in the environs of Manchesier, who a few vears ago were slum-farmers,
but are now proud to be the leading and most up-to-date in the district.

One would also like o see more utilitarian co-operation, sympathy, and trast
between landlord and dairy farmer.  The former is often a man who has
travelled more and seen more, and, whom we might expect to take some in-
telligent interest in his farms and W encourage his tenants o introduce more
moedern and more scientific methods,

Many dairymen readily reoognise that, with bad general arrangements and
serions structural defects, it is impossible to carry on their business satisfac-
torily and produce a reasonably pure milk. At the same time they argue that,
while the owner will do nothing but exact the highest rent from the highest
bidder; and while they have no sccurity of tenancy, they aré unable in such cir-




cumstances to carry out improvements, however much this may be desirable ;
and in genuine cases this argument is reasonable.
of any community 15 (oo serious a matier o be jeopardised by the exig
of landlord and tenant; and under the new Milk and Dairies Bill, not only (he
dairyman but the premises have o be registered, and the local authority may
remove from the register, or refuse (o register, v premises which are unsit-
able or which do not comply with the provisions of this Act. In this respect
all the cowsheds in the category of “‘bad’ in App. A, will be seriously alfecied.
In the Scottish Bill, dairies are to be held on an annual licence, and any diclin-
quency occurring during the year will be considered before granting a new
licence.

e milk w.'.|.||-|||'.'l ||-|'\.-,-r'.'|-rF
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At the same time, one must admit that there is a growing wendency, by many
in eVEry spliere of life, to placidly sit down waiting and hoping that some one
else, or the State, will always do something, instead of determining one's own
career by those ancient and traditional  British qualities of self-help, self-
reliance, and independence ; and farmers need only be reminded that, although
the State is al [PrEschl o lrlllq'lt!|1a|.i:||ill;,_; some benclicial ligrislation for agriculiure, it
will avail them little without those qualities of mind and action.

Having made clear to each dairy farmer what is expecied of him and how
his business should be conducted, it will be necessary 1o prepare, and o supply
cach dairyman with, a set of bye=laws or regulations, and lor the contravention of
which a penalty will be inflicted. Fleretofore, local authoritics in vietee of
powers conferred by the Contagious Discases (Animals) Acts and relative Orders,
have made bye-laws and regulations:

(1) For the inspection of cattle in dairies,
(2z) For the prescribing and regulating the hghiing, ventilation, cleans-

1I1','-_:. LJl':lil:!r.li__';r, and water .".lJl"JE:II.I.' of dairies and cowsheds in the ln'l'l.:lin.l'!ll:-l:l.

of persons following the trade of cowkeepers or dairynmen.

(3) For securing the cleanliness of milk stores, milk shops, and of
'I]'||II\ \.'l':\.'\l.'].:l\. |_|\.I.'\'\l'|_ !llr l_'(:l'l'll:lll'l'lill_:_; ||||II-\. {I:Ir .'g\.'ll.l' I.'I_'l ||-|-r:-4:-r|1. t-ll“l]'\.‘n.illi_: |||1_" l[:l.l;.lq'
of cowkeepers or dairymen.

) IFor prescribing precautions to be iaken by purvevors of milk, and
| I | ] )
wersons selling milk by retail, agninst infection or contamination.
- d N

However, if, as is anticipated, the Milk and Dairies Bill beoomes  laow
during the following Session, much of the legislative machinery and procedure
will become greatly modified. This Bill promises (o place the whole question
of the public milk supply on a satisfactory basis, and ils main oljects are set
forth in the memorandum to the Bill (see App. 1},  Under this Bill registration
and i|;|'|'|f|:r|'|1i1}' of administration will be more 1'1|-||:Er||'11'. Powers are also :__'i'.vrl1
for the prohibition of ihe sale of wberculous milk; for the establishment and
management of milk depdis for the supply of milk specially  prepared  for in-
fants, eic.; while the Local Government Board reserve powers [or fhe enlorce-
ment of the duties of loeeal authorities.

The accompanying Tuberculosis Order issued by the Board of Agriculiure
amnd Fisheries, which comes into operation on the 150 January, 1910, has for
its aim the extirpation of bovine tuberculosis from  the milking  herds of
England.

In |_'||i'\-. l]r._!:-r s ||;u'u the Illrs-l evidence of o co-ordinated and -'-:ll:pr--h--n-
sive effort to deal with this difficult and pressing gquestion; and in carrying it
out o serious responsibility will rest on every local authority and its officials. In
one respect, however, this Order appears defective, inasmuch as the whele com-
pensation to be paid for condemned tubercular cows has to be paid by the local
authority. Sinoe Ehe 1-};|ir'|u|_1inn of bovine tberculosis 15 a national uesiion g
and if one hali or two-thirds of this money was refunded from the National Ex-
chequer, it would ensure a more universal and equable administration of this
Order throughout England.  As the Order standz, the more active any local




authority becomes, the greater will be the initial expenditure in compensation, at
least for one or two years; while local authoritics who remain inactive, the less
will be their expenditure and their districts will remain, as ai present, the dump-
ing ground for twbercular cows, and in so far as this takes place will the great
object of this Order be retacded.

Then there should be a descending scale of compensation, correlated with
certain Gime  limits, as farmers must recognise their  responsibilities  and
study their business so as to avoid keeping up the supply of the tubercular
cows.  Many of the considerations which were before the Local Government
Board when these measures were framed are discussed in previous pages.

Az illustrating what can be done without the stimulus and driving power
of State legislation, it may be added very briefly that in some European coun-
trics, cspecially Denmark, a great deal has already been accomplished by in-
dividual enterprise to extirpate tuberculosis from their milking lierds; and there
are now in that country Goo—700 large milking herds, which have been freed
from tuberculosis.  The method adopted in Denmark was devised by Professor
Bang, of Copenhagen it is simple, very inexpensive, but requires time and
watchfulness on the part of the dairy farmer.  Briefly, the method depends upon :

(1) The wse of twberculin to diagnose the disease.
(2) The complete separation of healthy animals from diseased.

(3) The gradual rearing up of a healthy non-infected stock. Calves born
of tubercular mothers are at once removed to a place free of infection and
reared on (ubercle-free milk; and, in this way a tubercle-free herd is reared
up, even from an infected herd, and ultimately takes the place of the latier.

In North Germany the method in operation was devised by Professor
Ukstertag, of Berlin, It is very inexpensive, and consists essentially in remov-
ing at once all cases of open tuberculosis or advanced cases from dairy herds,
sifce every new case originates from infection thrown off by an open or infec-
tious case of the disease. In this way infection of the "healthy is prevented,
and the spread of the discase limited.

Then it is of the highest importance that every one concerned should also
clearly understand, that these Acts of Parliament, Relative Orders and Bye Laws

have o be respected.  Regular inspection should be made and any infringement
dealt with.

For it is a psychologieal element in human nature that, as the law is justly
and righteously enforeed, just in the same ratio will it become resparcted.  While
on the other hand, laws that are ostensibly made 1o be respected but bBroken with
impunity, not only encowrage evasion but bring the law itsell and its adminis-
trators into disrespect. %



