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570 PREVENTION OF TUBERCULOSIS

] ' ' "1t iect the removal of this
-isdom of a policy having for its objec ; is
;\;si'g;n of infe(I:)tion), which i1s dangerous .ior man as well as for
.‘mimals. It should be possible, by 1'1g1d. clea-l}mng and disin-
4fectin0f of byres, and by the condemnation of all carcases or
_fmimatis known to be tuberculous, to stop this source of
mi’? Ctﬁ?ni.s not for us to prescribe the mode in which the
infe.ction should be dealt with in the case of man. The ‘Coun%cﬂ
has skilled officials whom 1t can copsult on the matter. -'lhllt
we venture to suggest that a beginnming Shoi]i!dtllie maglei c“'ffel?,
i ] 1 ' 1 rere
inite attempt to stay the infection. e pub |
E}fli‘clllllgffigtativelypi]_lforzzned of the harmful nature of all d]schalgerf
.}rom tuberculous persons, and more particularly from 'case(is, 0
Consumption of the Lungs, and if they wer({, eflcO?lag?IJmtiz
] ed 1 : so to st
; se discharges 1'endele_d- innocuous, anc .a ;
}tll?;i?' fllz)flses and clgthing to disinfection at intervals during thg
_c‘-,m-l-enc.y of the disease, and aga-h{lvg{tl 1t§h closel, ltlilds 1;511115:‘;13‘)7
tha h cood would result. With the splenc nit
tgizngal.l’;onivhich (tlasgow possesses, 1t should be possible to
(c)locmuch to cleanse our city from some of the principal causes
of the widespread prevalence of this, its greatest plague.

(N BEHALF OF THE SOCIETY,

JOSEPH COATS, M.D., President.

W. T. GAIRDNER, M.]r).

HUGH THOMSON, M.D.

JOBN LINDSAY STEVEN, M.D.
(HARLES WORKMAN, M.D.

J. WALKER DOWNIE, M.D., Secretary.
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CHAPTER XI.

ON DISINFECTION.

GENTLEMEN,—First let me explain the scope of this paper. I
have dropped from the title the subject of Infection, and con-
fine myself to Disinfection, which affords material enough. I
have read pretty well all that has been written about disinfec-
tion—both theoretical, or experimental, and practical. I am
familiar with the various so-called disinfectants and disinfectors
as placed in the market, and pressed by travellers and
advertisements upon the public. I have had a large experience
of the practical difficulties in the way of the effective use, even
of genuine disinfectants, in detail, in private or on the largest
scale in public operations. I do not pretend to treat my
subject scientifically. I propose to submit merely a few general
conclusions which, during the observation and direction of the
practice of disinfection in an extensive field for a good many
years, have grown up in my mind. They are only the formu-
lated impressions left by the multitude of facts which pass
under the eye of a busy man, whose first duty is to get through
2 vast amount of ‘daily work, and who has no time for that
precise record of data which is necessary to a scientific dis-
quisition.

If we begin the study of disinfection in the laboratory, the
problem before us seems very simple. We learn there that if
we take a certain contagium, which is definitely associated
with a certain disease, if to a determined quantity of that
contagium we add a certain chemical agent in known propor-
bion, and after admixture and the lapse of a certain time, we
Introduce a certain amount of the mixture into the body of
some animal, we find that the specific morbid process is not
established : or if we attempt to cultivate it in some suitable
medium it will not grow. The contagium has thus been

'Read at a meeting of the West of Scotland Branch of the British Medical

Association, held at Kilmarnock, 13th November, 1884.

o N




R A g - e v
“-\-mw.‘.r-fl'\rf'_‘"‘ anv o pai AL A
TS T ! i
P A TYPE [+

por

O S

It L a2

PRSP LAY, AP

L e eh e e e

P
¥ ., . s o . [T o
L T St .
" o s . e - » ok 1L
- ’ . - . T I L R L
e ST TN ILEL L A i i aaltad SPR ] L D
" af - a ATAWE ., . !
ket Lo o AL, " . X e
CraE— - - - PR FLres
- e o tgmAm - it .
s sl e Bl b
-
%

i ; o prangip e
et oot s

i
o
|

. o -
u. Mgt P
FET TR 1y el b

i bt i

v F ST AR

BT by, (7T 1
- Lo c .; }
b [

g
a0 YT PRI A Ynhe 0N N R T

ey S LELE AR Mt

oy gl
TN fa e reb
11 TR M
R
- Pk
P S

572 ON DISINFECTION
disinfected, and we know that the chemiceal agcntr l‘lls a dis-
infectant ander the conditions of the (,-x])m-11—nent. , 110- 5(111_11{0
method applied to the use of heat enables_ us }0 coqc ude in like
manner that a certain temperature maintained for a certam
til;.le is disinfectant, length of time compensating dnmms{md
tempémt-ure, and moist heat being more active ﬂ-]la‘n-l (1}‘_
Setting aside the fact that the number of contagia which cin
in'this wayv be submitted to precisc experiment 1s:ﬁsmu]1tcur]_n-
' [ o . . o . - . T ) . u( l‘l‘.
ared with the number of discases W hich have spgut c conf it
<o that we are left largely to analogy in the application (1)_ "?“(11
experiments to practice ; therc are other more sel_loust(1 li?(“ﬁ
] in I y o that a
' ‘hi S yactice. IEven supposing
ties which meet us m |} ; hat @
contagia had been subjected to cxact experiment ) an]d lthi-l‘tt \:\e
knewcthat ander certain conditions O{Jtagned (in ];c 1€ al)em\f-eoih
1 oy h ¢ destroyed, how ar :
e e enet1 g}l 0 leace]ir;%lﬂt(]lael;i condit}ions‘? We have to
ractice to control and s ave
at;ack these contagia in the whole eml-uonmentt and pl'ol?aur(l;(?
| ia in whi g reside are
] dia in which those contagid .
of the patient. The medx o e e
] y -aried and opposed 1 thewr PAYS
innumerable, and as va b eir pors e
- are puimerous. Liven 1 the sa
character as they are Dt i : L0 !
the contagium varies 1n concentrat-lon,.o; qlli(l:llltlt§i;1 aslécldﬂ:;
' D - - . - l‘}"
‘ding as 1t 1§ moist Or :
same contagium, according o e The
] \ < orent degrees of vital resistance.
serminated, presents different deg : St e
ni : . ) 1 fluid, the bedding ana clothilly:
air. the excrcta, solid anc , t nd clothoe,
nishi ) utensils for the service ol i€ .
furnishings of the room, the - Tvice O e e
y ‘e or - precnated with the contagium
o]l are more or less 1mpreg . : e
special diseasc. In each case there 1s a separate and differe

L ' and the case changes with the disease. Even
Jl[? Séebif;éengiﬁing else to think of but the destruction of \f‘gi
contagium, the same disinfectant applied m ti];e same o
Woul(lc not meet the (})hysical ;:lecesselféiiﬂgf tei';lic; cﬁﬁ;ﬁ}»f b}z

horatory would seem 1o ovel - ! !

Eﬁ%pll;})lf;aus Y};Tith disinfectants adapted to the V&l‘lo]l:lls pl;(}lfiiil
conditioffs ander which the contagia ex1sh 1n1(31gc '1?:’1"01' o
\Ve have gases for the air, 2 choice of solids anc 5ql;11( S
excreta, solutions adapted for the furnishings, and heat, dby

' + the bedding and clothing. . .
mc%s{fé f1(;)his mere neccessary variety brings with 1 pl_z;gzéicgé
Jifficulties. Every single act of disinfection 1s 2 Stqi; e
rocess. There must be precision 1n 1SS as to quali 1]Z -
time. there must be unfailing uniformity, there mui _ 1)1 ougly.
petuzll vigilance to apply the exact process, either con }nn el
as in the case of aerial disinfection, or on.each occasto e
the dangerous matter ig produced, as 1n the ctaslc)e o
abdominal excreta. In short, the sick-room m‘uT fe)er50115
scientific laboratory, and that under the confrol o

usually unskilled and even if intelligent, unless 1n the com-
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ON DISINFECTION 73

1

pamtive]y rare case in which a trained nurse is In charge,
always with minds disturbed by solicitude, and in a condition
as far removed as possible from the calm, cool domam of
reason. s for the application of heat, as hitherto understood,
that is beyond private resources. Certainly this is not the
character of disinfection for the million, even if disinfectants
could be had for nothing. On the contrary, they are all more
or less costly, and when we consider the straitened circum-
stances which are most common in sickness, this element i1s in
itself fatal to systematic eflective disinfection on the lines of
laboratory experiment
This criticism of disinfection from a laboratory point of view
has hitherto gone on the supposition that in disinfecting the
various media we have nothing to think of but the destruction
of the contagium. This is far from being practically correct.
What are these media? They are for the most part not like
mere decoctions of hay, or cultivation fluids or solids, interest-
ing solely from their vital and chemical relations to the contagia
which they contain. They are either literally of vital import-
ance to the patient, as the air which must at all risks sustain
his life. or figuratively, as his property, possessed of economic
value. The abdominal excreta may be left to the chemist to
treat as he pleases, or rather, to be treated as the intelligence
and means of his agents at the bedside will permit. But the
air of the apartment must first of all be respirable; and if it is
respirable, it cannot be disinfected. You may deodorise 1t by
faint evolutions of chlorine or sulphurous acid, or dissemination
of carbolic acid, or by the more aesthetic and agreeable aromatic
vinegar, or eau-de-Cologne, or you may follow the fantastic
suggestion of another author and moisten the heads of matches
s0 as to liberate ozone! buf this is the mere delusive ghost of
disinfection. There is probably little harm done by saucers
with chloride of lime placed about the apartment, or sheets
soaked in carbolic acid draped over the doorway, or Condy’s
fluid sprinkled on the floor, or any other of these inane pro-
ceedings. The worst that can be said of them is that they
may give a sense of false security, and divert attention from
free ventilation and scrupulous cleanliness. The sensations of
the patient and attendants will keep them within the limits of
innocuousness. Still, they partake of the same character as
much of the more serious public practice of disinfection which
Simon has described as a “ futile ceremony of vague chemical
libations or powderings, . . . savouring rather of superstitious
observance than of rational recourse to chemistry.”
It is in the disinfection of bed and body clothing, mat-
tresses, and the like, that the restraints-of economic considera-
tions upon the endeavours to attain theoretical perfection are
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574 OX DISINFECTION

most felt. Yet this is undoubtedly the department of
disinfection which it is of the highest prawctlcal importance to
carrv out efficiently. I suppose at least 75 per cent. of all the
con{agia thrown off in our commonest infectious diseases is one
way or another detained 1n those personal belongings o.i the
fient. At any rate if this overstates the fact quantitatively,
it certainly does not as an estimate of the risk of eﬂectnje
infection arising from the proportion of the total contagia
conveyed to the bedding and clothing, as compared with that
sent into the air or down our sCWers. Th'erefm:e, we have to
attack the most dangerous and insidious infectiveness lodged
in personal property of the greatest value to the owner. It s0
happens that of all the disinfectants, that which is most applic-
able to bed and body clothing and bedding is also that \Ylnch}.s;
experimentally proved to be the most certain, and under condi-
tions. the best known and the most easily controlled—viz.,
heat. All contagia are destroyed by boiling, and a dry heat of
230 deg. F., or even 220 deg. F., maintained for a longer time,
is equally certain in action. Yet it is also true that this
disinfectant is the most difficult of all to apply_\vlthqut injury
to the textures submitted to 1t. The material 1s derived irom
many SOurces, ammal and vegetable, and varies, therefore, 1n
power of resisting heat. The value of the manufactured
article depends sometimes on form and elasticity, which may
be lost through heat, or on colour, which may be 1mpal_red.'
Every one knows that blankets and other woollen articles
cannot be boiled without serious Injury. Even the most
cautions washing changes gradually the white, fleecy, new
blanket into the yellow, dense, bare, comgara,tlvely comfortless
old one. With cottons and linens there 1s no trouble. They
may be boiled with impunity. Wool, hair, and feathers are
most troublesome. They all depend, for their value anq
utility, upon form and elasticity, which again depend nob onl)f
upon the hygrometric moisture, but upon the presence O
animal fats. When we begin to deal wﬂ:h_such articles, we
find that we are involved 1n all the technical knowledge of
several trade processes. If you wish fo realise the truth of m};
words, read pp. 497-508 of Vallin’s Traite des Disinfectants ef
de la Desinfection, the most recent work on the subject g
which I am aware, and one which 18 pervaded by 2 minute
practical knowledge and common Ssense which are unique In
their application to this branch of sanitation. -
" Tn short, then, in the application of all processes of disin fi’)c
tion to articles of value, we are controlled and guided not h}’
considerations of what is theoretically necessary, but by ’ﬁte
effects of our processes upon the articles in question. An}? g
whose judgment must these effects be submitted? We hav
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ON DISINFECTION 575

the guidance of many and valuable experiments, as to the
limits within which we may avoid discolouration, increase of
friability, loss of elasticity, diminished resistance, and lowered
breaking point of fibre. But we are not judged by scientific
men like Ransom, De Chaumont, or Vallin. Our judges are
women and exacting houscholders, generally backed by the
opinions of upholsterers, hair and feather cleaners, and the like,
who entertain a secret grudge against sanitary intrusion into
their technical domain. It does not avail to quote Kansom
as against the judgment of a housewife, who detects that her
Llankets are returned a shade yellower than they were when
they left her custody. Dynamometric experiments on the
hreaking point of wool or hair fibres will not avert the claim for
damages which is supported by the fact that the upholsterer
charges so much for the wool or hair necessary to make up
the original weight of a mattress or a pillow. The practical
result is constant friction in carrying out disinfection, tempta-
tion to public officials to scamp the work to avoid censure :
constant private efforts to escape interference by concealment,
or appeal to fictitious domestic processes; or, on the part of
the wealthy, to resort to the general cleansing and renewing
operations of the upholsterer and hair and feather cleaner.
Is there any way out of these practical difficulties, any
method of simplifying our conceptions of the general require-
ments of disinfection, so as to substitute a lower standard
which we may reasonably expect to maintain in place of a high
one, which we know in practice will never or seldom be acted
up to? It is instructive to take formulated codes of disinfec-
tion of recent date, such as those issued by Central Sanitary
authorities, or for the armies of different countries, and observe
how they meet the practical difficulties of which I have spoken.
They represent the essence of the wisdom of these countries as
applied to the solution of those difficulties. In the case of

- military codes, the property is treated by the owners, who have

absolute control over  its disposal, and it is treated by sub-
ordinates under the strictest discipline. Yet, even in these
circumstances, Vallin says, and says truly, " If we wish dis-
infection to be practised, we must simplify the operation to a
maximum, so that it may become habitual, daily expeditious,
and may not deteriorate the material entrusted to the care of
the administrative officials.” The French Army Hospital
regulations are very simple. Everything that can be washed 1s
washed, but with unusual thoroughness. After a first washing,
the articles are steeped in pure water for 24 hours. Next day
they are again washed, each article being taken separately, and
sctubbed with Fuller’s earth, then rinsed in clean water and
dried. Finally, they are fumigated with sulphur, and hung
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576 . ON DISINFECTION

] en air. 'The wool of beds is similarly washed and
ggztikleraldt;heb%lg in the place of a sceond washn_]g, 1t 15?_ passed
through an alkaline solution to restore elasticity, ‘d%led and
fumicated. In the English Army regulations, the disinfection
* by rary heat or any other means” precedes'the_ washing ; but
cuch articles as cannot be washed are to be fumigated, cxposed
to air and sun for a week, beaten and brushed. .Ha-n' mat-
tresses are to be exposed to the air, beaten, and, 1if _posmbl‘e,
subjected to dry heat of not less th?n‘ 212 deg. for t‘t‘x 0 hours.
In “ Instructions for Disinfection. issued by the National
Toard of Health,” of the United States,”a_tt-er a stqrt]mg
instruction to boil “ flannels, blankets, &e.,” 1 a SO]UJGIO]J‘ of
sulphate of zinc and common salt for at least half_-a-'n-homﬁ.——i
thev proceed : “ Heavy woollen clothing, silks, furs, sfau GE]
bed-covers. beds, and other articles which cannot be tlea‘fne
with the zince solution, should be hung n the room d}umg

fumigation, pockets being. turned out, and the whole ga;nm}nt
thoroughly exposed. Afterward they should be hung in the
air, beaton and shaken. Pillows, beds, stuffed mattresses,
upholstered furniture, &c., should be cut open, the co11£cent-_s
spread out and thoroughly fumigated. Carpets are l?est ux;:;1—
oated on the floor, but should afterwards be removed to tg
0 pen air and thoroughly beaten.” In certain regulaftlonst;ssuef
quite recently by the State of Ilinois for the preven on 0

small-pox, there is a still more _prono}mced appeal, affer (13\.'@1’5’
cort of technical process of disinfection to ordinary W]E;g, 1(1Tng£
to exposure to sun and air, and to beating and sha 11:1[? 0

articles which have received some dry trgaat-men’i. . fr é;
especially noted that no security is to be obtained but by free
exposure to the air of every garment which has been (?fp #
to infection ; and that after fumigating an a-pa-rtment' 1 muek
be left empty; with every door and window open f01da_ W(’ihe
or a fortnight, and all the furniture, if possible, placed m &

ir. _

Opgl‘ligse are but illustrations from the highest sources og Yﬁ;l_lali
meets one in any attempt to codify and regulate d%sni)e?r i}oat
on a large scale. In all, two facts are conspicuous : ( }ction
either in conjunction with technical processes of (5{1s~31111_egbble
or as a sort of last resource when these are ma‘p% 1ct- nté

recourse is had to the free use of the great natural disintec El- o

—open air and sunlight. If these are enjoined as s_equ%% sn ©

technical disinfection, there is displayed a want of -con ) V?iOUS

in that disinfection ; if these are sulgshtuted, then 1t }Eho Lo

that they must be held to be sufficient alone. In eflﬁ 'ernt b

aseration and insolation are either sufficient or 1nsul ﬁlihém})

themselves. If the former, why not be satisfied ?fltt . thaf

If the latter, why enjoin them? (2) The other fact 18
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ON DISINFECTION o717

what we shall, for the present, call ncthing more than
mechanical disinfection, also forms cither an adjunct to or a
substitute for all the ordinary technical processes. The con-
tagia are removed by the common process of washing with
soap and hot water, by beating, shaking, brushing, and
rubbing surfaces with damp cloths or soap and water, all of
which are simply ordinary operations in domestic cleansing.
I feel that T am becoming very heretical, and that my
heresy will, like all heresies, become dangerous if half appre-
hended, or, through imperfect expression, misunderstood. I
know that perfect disinfection means killing the contagium
hefore getting rid of its material substance. To take a shovel-
ful of small-pox crusts and throw them into the ashpit, or to
shake the debris from the flannels of a scarlatinal convalescent
over the window sill, are not processes of disinfection. In a
sense you disinfect the room which has heen swept and the
flannel which has been shaken, but you start the contagia on a
fresh career of mischief. You must adapt your procedure to
the case in hand. You must burn the small-pox crusts in the
fire, and you must simply wash the flannel in the ordinary
way with soap and a plentiful use of water. It is of no use
fumigating it. Tiet us follow out this process of washing. I
believe that the contagia, though in their naked condition
microscopic, or probably as spores, sometimes minute beyond
the powers of any microscope, are as they leave the body
comparatively gross, wrapped in faecal envelopes, in effete
animal matter. They are, in short, physically associated with
dir. Tt may be microscopic, as in the case of the breath and
wme; or minute, as in the case of the finer debris of the skin -
or tangible, as in the case of the discharges from the alimen-
tary canal. Their inherent vitality and longevity are
proportioned to the associated moisture. What Baxter
Ehought was probable many years ago, I believe is certain,
that all contagia disappear sooner or later under the influence
of air and moisture.” The contagia which impregnate the
hreath are moist, and if they float out into the open air their
career as living forms soon terminates. So with the cutaneous
exhalations. Hence typhus, which spreads like wildfire, with
personal uncleanness and overcrowding, is absolutely dis-
ormed by cleanliness and ventilation alone. The contagia of
the urine and faeces are still more moist, and so farther on the
vay to destruction at the outset of their career. If their
moisture is rapidly evaporated, so that the solid ingedients

become dust, then they are endowed with the longevity and
far-reaching infectiveness of all dry contagia. The most
dangerous and long-lived of all contagia are those which begin
their external career in this state of dryness; of these scarlet
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tever and small-pox are the most striking 1111113131':11311f)ns.1.J ]T:}]Hiv
impregnate the atmosphere of the room, aml ma \fg -lt' hig 18 y
infective. Yet we can do nothing to destroy t 1.13 1] nfec -}: th'O: _s_,
but trust to the natural disinfectants—air and moisture
which, in this climate, any hygroscopic boqﬁy‘ St(-,)’(mb gﬁqmz']e;;
We may, however, by gpphcat-lons_to the ]p]zt; .1_e,nt sb0 1-031{1 clog
the wings of the contagia, and retain 1?1[18 deb 11s 0 o removel
by the bath. In the water all contagia are ¢ liol\lmté Liqter e,
‘0 the sense of being imprisoned, and if the bu {t(g A afer be
sufficiently larg%a in proportaor;1 tc; tslz)((a) norcgeaér;lec t?aé \:;3%1{ decom,
1t1 oceeds apace, and the > cxist as vi
ggigg;l pl’ﬁlcl(;ifasarzé only two circamstances Y\.’h]?%l tllnn): g;;e
them another opportuni};y %)lfl 1111f}ﬁct1qrsl ,ifo?rc:) n]]sdij fe(; ;egf lcm]]-{
aminate the water supply, the other 1 _ fect ‘
f)%n;};’?;f and stagnatioln?gaseous bubbles .1)1‘0]ect% ﬂ](’-]?l ‘mt;?b’([)‘l\}‘lv
air, or the filthy solution smears the sides {)t S(a\ ?1:“;] ove
water level, or deposi‘r—sf mud which 1s exposed to the (

, rrents of air. _ .
thizfsvizprgfu?; now with these ideas in our n.Jl_ncgs ,)E[(-) WHS]EE‘II]]%
regarded simply as a mechanical process of d?sm %c .1]_o‘nétt%h_,
contagia in a washable garment arc bulky flOle 1011 U-e- i -
ment to animal debris. Ii we take a new ?IZODF ,Ver}T
continuous washing in water we geb rid ultlmate)‘ o] lenlve)t
particle of sand. If we take a sheet, for example, 0}( a )f? ei
smeared with the pus of small-pox, and, carrying 1(113 f-o ‘arll(‘ad. ;l
flowing stream, soak it, beat it, rinse 1t back an ' 91\\ ?for \
the stream, wring it, and again 1ImMmerse, and so0 pli)geef slmil
sufficient time, there can be no doubt that ultimate yt \:; ?a \\:iﬂ
completely disinfect 1t. The pus and variolous EOIIJ] ;abl]ilﬁtion
flow down stream, and be effectually disposed o f}-(t utien
and oxidation; and by the mere mechanical use ofw:} (:1 '1l1cr
article is disinfected. This is the rudest form o ;\ al?ilclflltlj\;
The ordinary process, I need scarcely say, 18 even mejc 1:1-)8 i(nt'h
much more efficient. The clement of heat also Clomt't oo
play. In any degree, with the added soap and s(chl a, ]llilma]
motes the solution and thorough moistening of the glcting
debris, strips the contagia, so to speak, of t!nelz_ pro ?[f e
envelopes, and initiates the final process of destruc 1ﬂcr)n.t o
nature of the tissue to be washed permits boiling, enoist
have perfect disinfection, as no confagium survives ?v ; e
temperature of 212 deg. F. Therefore, whjgmeveiJ ! e
subject any article fto t1'ihed.c'lc.n:nfei-*.’;‘;lcitprocess of washing

11i can perfectly disintect 1t. o _
boglt)n%;u?ﬁ by Wliiy of rgasoning on general pnqcuplesf 11;SISJr00f
of the efficiency of simple washing as a disinfecting pr ocf 5
am able to establish my opinion from the experlence% c(>1 R
years, during which this has been the sole method of d1
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tion applied by the Sanitary Department of Glasgow to all
washable articles. We have during the last ten years washed
in the same washing-house over a million of articles of every
sort, infected by every variety of contagium known in this
country. Iiverything has been done exactly as any good house-
wife would do it, only in a place provided for the purpose, and
with ample supply of water and steam, and recently with
mechanical aid. Blankets and woollen articles have not been
hoiled, all others have. The most crucial fact is this, that
there has never been a single case, or suspicion of a case, of
interchanged disease, ¢.g. of small-pox, appearing in a house
from which clothes had been removed on account of scarlet
fever or typhus. In short, I am convinced that in every case
the result was obtained for which the operation of washing
was undertaken. The only defect is this, that the washer-
women must handle the articles before disinfection or drowning
of the contagia in water, and therefore are occasionally infected.
To overcome this difficulty, we lately had ervected an apparatus
to disinfect by high pressure steam before disturbing the
bundles ; but this at once brought about complaints of injury
to the clothing, which would soon have wrecked our popularity
with the housewives and obstructed our operations. We found
that the steam fixed all sorts of stains from animal matter. A
sheet stained with blood comes out a dull red colour which
nothing will remove. Indeed, this application of steam is a
part of the trade process of dyeing. Every woman knows that
cloth stained with blood must be steeped and rinsed in cold
water before ordinary washing. The practical result is, that
dirty clothes must be disinfected by washing before being
isinfected by steam or dry heat, for that also fixes stains.
We are, therefore, again disinfecting all washable articles by
simple washing.1
_In spite of this ample experience, in view of the salamander-
like behaviour of spores in resisting dry heat, according to the
experiments of eminent biologists, 1t was with a sense of relief
that, two year ago, I read the papers of Koch and Wolfhugel,
on the comparative disinfecting value of dry heat and steam.
They were asked to advise the Government as to-the best
form of disinfecting apparatus by heat. By experiments of
sach convincing accuracy as might be expected under such
guidance, they proved that, by direct application of steam at
212 deg. F. for five to ten minutes, even the virulence of
dried anthrax blood was destroyed. Farth spores, which have
4 reputation for tenacity of life at high temperature beyond all
others, were devitalised by fifteen minutes’ exposure to steam,
while they resisted the action of dry heat continued for three
1The apparatus referred to is that invented by Washington Lyon,
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580 ON DISINFECTION

or four hours at 302 deg. F.  Koch proved also that the pene-
trating power of steam, cven at atmospheric pressure, was
immensely superior to that of dry heat. He therefore reported
that. whenever heat can be applied to disinfection, there is no
method equal to the use of steam, applicd so that it may reach
the articles to be disinfected at its initial temperature 212 deg.
F. The boiling point of saline solutions is higher than that of
pure water, e.g. 30 per cent. of common salt raises the boiling
point to 224 deg. F. Nitrate of potash and chloride of calcium
raise it much higher. The dry heat stoves in Berlin have
consequantly been reconstructed for the application of steam;
and T believe that in Paris the municipality 1s now effecting the
same change in the district disinfecting stoves of that cty.
1t must be observed, that, though washable articles are so
easily disinfected, the process must be carried out either m a
rivate washing-house, or in a public washing-house, devoted
solely to that use. Wherever it is done there must be
abundance of water. both hot and cold. Therefore, the use
of washing-houses which are not private is not permissible;
and, in the hands of a slovenly person who makes a puddle of
her washing-tub, still more of one who has no tub and no
appliances, no washing can be efficient for disinfecting.

As to hair and wool, I am satisfied that mere mechanical
Zisinfection with cold water and soap, which would not remove
the natural grease and so impair the material, is thoroughly
effective. There must be a constant flow of water, and a
thorough disturbance and agitation of the fibres. After this

rocess and wwashing of the tick, the whole can be sent to an
upholsterer to remake. '

Any article which 1s impregnated with dry contagia need not
be fumigated, even if the tissue will resist corrosion or the
colour not be cast. We cannot have confidence that any gas
will penetrate the dry organic envelopes. Our only resource
again is mechanical—beating, shaking, brushing, with exposure
for as long a period as possible to the free circulation of air
and direct sunlight. In populous places this cannot be done
ot the domicile with safety. In the country 1t may. Carpets
are the chief representatives of this class of articles which
come into our hands. We have a carpet-beating machine,
which is ventilated into a furnace, to which all dust is conveyed.
Afterwards they are dragged over the grass, and hung up n
the open air for a time. In the case of mattresses, pillows,
and the like, which are not visibly soiled, we employ steam
disinfection, which is also useful in the treatment of clothing
of good quality which is not soiled, or which cannot with

safety be washed.
Chemical disinfection of the abdominal excreta, as usually
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practised, 1 believe to be all but valueless. However accur
you have determined the cfficient proportion ({))1“5;7(;1 lag{-;;l{l;lgge&
used, what can you expect from passing the cxcretion into the
solution or powder, or putting the solution or the powder on
the excreta, and the next minute drenching the whole down
the water-closet?  How can the agent, while in due proportion
have penctrated the fmcal masses and killed the contagia if we
drown 1t at once 1n water? In order to meet this difficulty, I
had water troughs substituted at Belvidere for ordinary wa}t’cr-
closcts. These 1 intended to fill with a 1 to 15 mi});ture of
strong murlatic a.cid and water, which would be renewed
morning and evening. On calculating the annual cost of this
Procedure, I found it could not be done for less than £500 a
year, for a daily average of 150 patients; not to speak of the
difficulty of arranging for the safe distribution of such a
quantity of corrosive acid. 1 therefore abandoned the sroject,
and usc cupralum m such quantity as will at least keei) d]own’
the odour.  As an endeavour to disinfect fweces on a large scale
I' cannot sazy my experlence is encouraging. Use anythi‘no,r
you please, but expect only deodorisation, and get rid of the
tafecal matter mto the sewers or into the earth without dela
When thoroughly immersed in water, it is harmless for tg;
present, and an oily pellicle, as of terebene or paraffin, I (J
m(ﬁlcaélly seals down the contagia. e
s to apartments which have been occupi 7 '
during an infectious illness, you may fumiga‘l;;e(ilf ]})%ua'wzliﬁtlgﬁz
a thorough domestic cleaning is the best mode of disinfection
renewing wall-surfaces, which are dirty, washing down a'ot’
Hllz?lrmflg Iilp furniture, burning all dust, and lgtting 13.he'uajfi13
gos}sib 11:(, y through the open doors and windows as long as
f tI !Jeheye that the municipal disinfecting apparatus of the
uture will be a large washing and cleaning establishment
comprising 1n its various departments, besides a washi ’
house, provided with the best mechanical aids, a hair and Wm%_
)lx:ishmg and feather-steaming, and ca.rpet-béating appara"(ujt?sh
Sube:e]gioges_ses 1110 “fhl(?h the various articles and materials are
busin ed 1n cleaning, as presently carried out as ordinary
X beets;s;;i_gr’lﬁ‘?{fﬁs, a,]re all disinfecting. They merely require
th% o pransfenr rcea“o places set apart for infected goods outside
n isolated houses in country districts, it is quit 1
: : ses , e poss
1)37 ;L)h]tt}e 1]1%’6]111113.}7 In arrangement, and fertﬂii?y of 1%801;1‘)32
couhltl? ying -lle principles which T have been inculcating, for
o 1{1 people to consume their own smoke. I have g(;me—
. es thought when besieged, by my friends the rural practi-
oners in the West of Scotland or their patients, with
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582 ON DISINFECTION

applications to receive infected washings, or to send out dis-
infectors to them, or still more, when, as occasionally happens,
T intercept consignments of infected bedding at the upholsterers
in Glasgow, that they might, without much difficulty, help
themselves. I trust that out of this long and rather incoherent
paper they may be able to pick some hints which will he of
usc in aiding them to do so. I shall always be glad to advise
them how to meet special circumstances, and to enforce thenr
advice with such weight as my opinion may Possess in the event
of that advice sceming, as it very possibly may seem to their
clients, too homely, not sufficiently redolent of the popular
notions of disinfection as an abstruse and mysterious art.

THE PHYSICAL LAWS WHICH GOVERN THE DISTRIBUTION
OF INFECTION.!

During a course of reading recently undertaken in furtherance
of an inquiry into the prevention of tuberculosis, my attention
was attracted to the fact that the modern doctrine of tuber-
culosis rests upon physical laws of the operation of which the
circumstances of infection with the bacillus of tubercle are but
an illustration—very striking, and, as it happens, peculiarly
capable of experimental demonstration—but, still, only an
illustration or example. I learned that the bacilli of tubercle
were imprisoned in the expectoration, and could not leave 1t
while it continued to be moist. I asked myself, Would any
kind of bacillus or microbe not, vulgarly speaking, be in the
same box if similarly circumstanced? I learned that there
were 10 bacilli in the breath of consumptives. I asked myself,
Are there ever any microbes in the breath? I learned that
although the breath of persons suffering from consumpfion was
pure, yet the air about them became full of infective dust—i.c.
dust containing bacilli, and that the source of this dust was
their expectoration smeared about on handkerchiefs or other-
wise dried and pulverised. I asked myself, Would the same
result not ensue with any moist infected material similarly
treated? These thoughts expanded into a consideration of
the physical laws which govern the distribution of infection.
The subject is a wide one, and within the share of your time
which T can reasonably ask even the outlines of an adequate
discussion can only be suggested. But the doctrine of infection
is so distinctly germane to the business of the Section that any

art of it seems to be a proper subject for the address with
which the President is expected to open your proceedings and
to introduce himself to your acquaintance.

1 Address as President of the Preventive Medicine Section, Glasgow Congress

of the British Institute of Public Health (now Royal Institute of Public
Health), 1886.
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1t has long ceased to be disputed that infection has a material
asis, th'at the quality of mmfection 1s mherent in a material
substantia. Positive knowledge now covers such a considerable
proportion of the infectious diseases that 1 am warranted in
filling up by analogy the gradually diminishing gaps, and
asserting I)1'oad}y as the doctrine of infection, that its substantia
is always a mierobc—an orgamsed solid. Tor the present I
propose to consider the contagia merely as solid bodies. The
possession of the complex quality of life brings them into new
relationship to such physical agents as light, heat, moisture
clectricity ;. and profoundly influences the bearing of gra-vitalj
tion, cohesion, and other laws of matter as matter, upon the
effective working out of their functions. DBut in the investiga-
tion of the circumstances under which outbreaks of infectious
discase occur, In the routine operations about the individual
case to prevent infection during its cwrrency, and fo remove
llli:()(‘tIO]] from its environment at its close—in short, in the
daily work of preventive service, 1t is of importance to rise to
the conception of a few absolute and universal laws; and
having done so, to apply them rigidly in the interpretation of
observed facts, and in the guidance of procedure. There is no
property of the contagia from which we can rise to generalisa-
tions more widely applicable to the phenomena of infection
more 1nteresting and more useful, than that of solidity. What-
ever their form, whatever their size, whether spore or mature
organism, whether moist or dry, whether they are naked or
embedded in fragments of the material in which they grew
whether they grow with or without oxygen, whether they are
whelly or partially parasitic, being solids, we can, without
hesitation, predict how they will behave in certain circum-
stances, 1 which their behaviour is of supreme practical
mportance. I.et us begin with the consideration of an
infected liquid. Within the limits of the liquid the automatic
power of locomotion possessed by a few microbes is of no
practical importance. They are borne passively in the internal
currents so long as the fluid is agitated. They are not uni-
formly distributed. They exist in shoals. When the liquid is
quiescent they subside with a rapidity proportioned to the
relation between their own specific gravity and that of the
quid. Tt is difficult to compel our minds to apply to a particle
lof matter which is not only invisible to the naked eye but
+Jeyond the range of the microscope, the same physical laws as
0 a pea or a marble. Yet Tyndall has demonstrated by
oplical tests that particles so fine as to be ultramicroscopic and
;ﬁgapab]e of being caught by one hundred layers of the best
: er paper, still own their allegiance to the law of gravitation
Y subsiding, though, as it were, reluctantly, “after a few
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584 ON DISINFECTION

weeks’ quiet.” Even these particles can be caught mechanically
in the finer meshes of a porcelain filter.r  The contagia, con
pared with such particles, are gross bodies. Here 1t may
cncourage in the popular mind that confidence in the applica-
tion of physical laws which supports the man of science 1 his
inferences, to say, with reference to the entive deportiment of
the contagia, regarded merely as solids, In gases (air) as well as
in liquids (water), that this deportment has been proved to
attend sub-divisions of matter far beyond the lower limit of
their bulk.

"The relation of infected liquids to the process of infection is of
superlative importance. Contagia arc passive. A fly alighting
on a foul liquid may rise therefrom and transport nmicrobes to
a. congenial soil, but the microbes are not auto-motors. They
only move when they are moved. Can they be moved by
evaporation? The daily operations of the chemical laboratory
answer—No. The chemist evaporates down his solutions of
non-volatile salts and never loses cven a molccule.  Distilled
water contains no particles. It has been proved by experi-
ments, oft repeated by different hands, that microbes cannot
leave a liquid surface by evaporation; mnot even when foul-
smelling gases arise with the watery vapour. I am content to
rest upon the ordinary experience of the chemist. He conducts
his evaporation at a temperature much higher than that at
which, in nature, infected liquids are evaporated especially
within inclosed inhabited spaces and from our own bodies. If
cver by such means solids could be lifted from a liquid surfaet
he would have discovered it. Although in a calm day the sea
does not give to the air a single molecule of salt, we know that
in storms the wind becomes charged with spray, and a white
deposit is visible on windward-facing windows far inland. This
observation points to the only circumstances under which 2
liquid can give up solids to the air. When gas is being formed
in volumes, as in the case of rapid decomposition beneath the
surface, then the resulting bubbles rise, burst, and may scatter

articles into the air. These may be caught up before they
can fall back into the liquid and be borne along by atmospheric
currents. This may take place in a quite limited collection of
fluid. If we have any wide area of infected water, as in a river
or pond, sufficiently extensive to admit of agitation into waves
before a gale, we may then have an infectious spin-drift borne
along from the surface. A foul river falling over a welr of
running down a rapid may toss up an infectious spray. These,
however, are but the rare incidents which might liberate
microbes from liquid. Barring such incidents, microbes sub-
merged are imprisoned. Evaporation is equally powerless t0

1 Phe Floating Matler of the Air, p. 97.
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rajse solids into the air when it takes place from moist
substances or surfuces. Solids and liquids are mingled to all
degrees of consistency, but whether the water predominates
or whether the mass is pultaceous or stable in form, the wa-ter);
vapour can be driven ofl by the application of heat, and the
matter, in so far as i6 1s not volatile, can be desiccated’ and still
not a particle or even a molecule takes wing. The chemist
trusts to this in his analytic work every day. Moist substancéas
or surfaces may be loaded with microbes, but mere evaporatioﬁ
will not raise them into the air.
Yet, as everybody knows, the air swarms with microbes in
the strata nearest the sea level, in populous places, and they
are most numerous in overcrowded rooms. Among these, and
in the dust of those localities, we recognise individual microbes
which must have somehow got free from liquids or moiss
substances. The bacillus of tubercle is a typical example. It
abounds in the environment of the consumptive, in the air
and in the dust. It is not in the breath, it is not ’in the dusty
exuvie of the skin. It abounds in the sputum, but the sputun)]
Is nob merely a moist but a very viscid substance, and until it
dries and is broken up into dust can yield nothing but watery
vapour to the air. If we wish to dry any substance we spread
it out. We ted owr hay. This viscid sputum smeared upon
the folds of handkerchiefs soon dries. When dried it is
mechanically broken up by every rearrangement of the folds
and the restless air bears away the infective particles which
pursue their amphibious existence—now afloat, attenuated and
mvisible ; now stranded, aggregated and visible dust. Mutatis
mutandis ; this is the intermediate stage through ‘which all
microbes contained in liquids, or moist substances, or on moist
surfaces, must pass before they can infect the air. In con-
sumption 1t 1s the viscid sputum which must be eva?porated to
drypess and yec}uced to dust. In other diseases, according to
their nature, 1t is the sputum, the evacuations from the bowels
from the “rice-water” of cholera through all the degrees of
consistency, the urine, the ejected contents of the stomach, the
fears, the perspiration, the viscid sputum from the lungs, the
watery sputum from the mouth, the perverted secretions of
other mucous surfaces. If you consider the physical properties
of these infected substances you cannot fail to remark how
varied they are, and how those varjeties facilitate or obstruct
the mechanics of aerial infection. The general law of these
dlﬁgrenceg 1s very simple. Take the least complicated case in
:ilﬁfhlph minute solids may be involved in a liquid—viz., in
Qistilled water. Imagme a film of this spread over a horizontal
Impervious surface and exposed to the sun. When the water
has evaporated, each minute solid will be left lying upon a
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586 ON DISINIECTION

surface over which it is free to move with the impulse of the
slightest air current, or from which it may roll when the
surface is made vertical.  Contagia are in these circumstances
at once yielded to the air as dust. If our minute solids are
involved in solutions of crystalloids, evaporation leaves them
fixed in a layer of solid matter which keeps them stable but
which is brittle and readily crumbles into dust. If again, they
are involved in solutions of colloids, they part with their water
less readily, and they remain included within a cohesive mass
which must be tedded out before it will dry, and which, cven
when dried, becomes dust only under severe mechanical treat-
ment. It is unnecessary for me to occupy your time applying
these hypothetical cases to the constitution of the various
secretions and excretions of the body. They all are more or
less of the nature of colloids—those originating in mucous
membranes more, and those in the skin and kidneys and
lachrymal glands less. The cutaneous exuvie begin as dust,
and the cutaneous secretions being spread over an extensive
evaporating surface, pass necessarily and at once into dust.

The case of the breath as a medium for the conveyance of
infection is so special and so important as to demand separate
consideration. It is the popular medium. It is to the breath
we all turn with a natural and reasonable suspicion the moment
we discover that the air surrounding an infectious person is
infected. Yet if we scrutinise the circumstances in the light of
the laws just expounded, we shall discover that we are entirely
mistaken, and that the conditions under which the contagia
pass to the air directly from the mouth are rare and accidental
in their occurrence. There have been many experimental
demonstrations that in the natural breath of health there arc
no solid bodies. The very latest is contained in a report on
“ The Composition of Expired Air and its Effects upon Animal
Life,” by Drs. Billings, Weir-Mitchell, and Bergey.! Therr
conclusion on this point is the following : “In ordinary quiet
respiration, no bacteria, epithelial scales, or particles of dead
tissue are contained in the expired air. In the act of coughing
or sneezing such organisms or particles may probably be thrown
out.” 'The fact is that the mouth and air passages are a perfect
illustration of my general statement that moist surfaces do not
give off solids either by evaporation or under the influence of
air currents. Here we have a complicated air-surface, which
in health is kept perpetually moist, which is covered with
microbes either borne in with the air and left sticking there,
or as in the cavity of the mouth, finding there an appropriate
habitat and breeding place. Yet when means are taken 10
free the inhaled air of all solids, the exhaled air is found to
1Smithsonian Institution, Washington, 1895.
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contain none. Such is the condition of matters in health : and
unless dlS(;ase alters the physical circumstances, the b,reath
must c_:ontmue to be germ-free. Apart from the mechanical
expulsion of particles by such acts as sneezing and coughing
what we have to contemplate is such a change of those physica.i
conditions as will tend to the production of dust in the mouth.
The.teblzlle sta_te parches the mouth and tongue, festoons the
palate with strings and films of agglutinated mucus, covers the
teeth with sordes; but even so we have to deal with colloidal
matter, and I believe it must rarely, if ever, happen that the
out-going breath will carry with 1t more than the gases of
putrefactlo_n. .Very different, however, is the result when a
handkerchief is used to cleanse the patient’s feeth and tongue
or when the patient coughs or splutters over his bed-clothes,
or if, as I have often seen in the malignant Typhus of olden
times and in the Small-pox of to-day, impelled by a sense of
sulfocation he pulls the shreds of mucus from his throat and
smears them upon any convenient material, or casts them upon
the floor. These incidents bring us into line with the observa-
tions regarding consumption, and add to the great body of
evidence in favour of the broad proposition that when air is
infective it has been made so by the formation of dust; not
directly through the medium of the breath. I need hardl’y say
that the aerial infection which surrounds Typhus and Smali-
pox originates principally in the skin.

Your time will not permit me to follow those simple and
elementary physical laws in detail into all the ramifications of
their application. It firmly grasped they will be found not to
be mere pious opinions, but clear lights to our path in many
crcumstances of difficulty and danger. Whenever there is
reason to believe that a disease is infectious through the air
look to the conditions under which the specific discharges from
the patient may be evaporated and desiccated, not to the breath.
If you turn to Dr. T. W. Thompson’s contribution to Steven-
son and Murphy’s encyclopedic work on Hygiene, “ The
;\aturq,l History of Infectious Diseases,” you will find this
regarding Measles : “ The poison of Measles is held to be given
off by the breath and mucus, possibly also by desquamating
cuticle, though this is less cortain.  The recipient is no doubt
as a rule, infected through the respiratory tract.” (Vol. IT ’
P. 262.) In a previous sentence Dr. Thompson states that the
poison of Measles is probably a micro-organism, although it
has not been detected. I believe it is most probably a non-
spore-bearing microbe. The breath cannot be infectious
inless momentarily after the explosion of a sneeze or under
the impulse of a cough. .As for mucus “giving off * the
Poison, 16 is 1mpossible. But the secretions from the mucous
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588 ON DISINFLECTION
membranes of the air passages, especially from the nose, and
from the lachrymal glands, arc so copious, so watery, and s
smeared and distributed over bed and body clothing and hand-
kerchiefs, that between the production of dust and the convey.
ance of the material itself by crude contact 1n the m(hscri!ninmn
intercourse of childhood, 1 have no difficulty in accounting for
the energetic infectivity of Mcasles in the catarrhal stage.
So with Mumps—Dr. Thompson tells us: “ The infection is
believed to be given off by the breath ” (p. 293).  Although i
Mumps the secretions of the mouth are vitiated 1t still presents
surfaces to the breath as moist as in health and just as meap-
able of ©giving off ” anything of the nature of a solid to the
out-going air. You will find in this article numerous references
to the breath as “ giving off ” infectious matter, and m the
light of the physical laws which we have been discussing you
will be able to satisfy yourself that it can only do so on rare
and easily recognisable occasions, and that if the air is habitu-
ally infective it is made so by desiccated liqud discharges or
cutaneous exfoliations. _ . _
These laws have a very direct bearing on our interpretation
of sundry phenomena of infection, and consequently upon pre-
ventive precautions. If you find evidence that a disease, say
Searlet Fever, or Diphtheria, has taken up its residence—so
to speak—in a room after the patient has left 1t, look for your
enemy under the disguise of dust. If you hear of washer-
women being infected ,ascribe it to the dust of the soiled clothes.
given off in their sorting and distribution previous to being
washed, not to microbes being borne up in their faces with the
steam of the washing-tub. Indeed, take it as a universal rule,
the remembrance of which may confer great peace of mind
where vague ideas of infection would tend to hysterical excite-
ment, that microbes under water, or involved in a thoroughly
damp substance, are scotched if not killed. We can look at

the liquid with equanimity. It may stink, and if we are §
foolish enough to keep it beside us, 1t may depreciate our

health ; but unless we soil our hands with it, and so convey
it to our mouths, or pour it out within the drainage are2 of
our wells and drink it, or dip a sheet in it, and dry the sheet
and scatter the dust within our breathing area, it cannot infect
us. So with the damp substance. It will sooner reach the
condition of dust than the liquid; but, until, then, 1t B

innocuous. The inference is a very obvious one, that if the §
contagia are so effectually drowned and put beyond the possl- §

. : o e :
bility of doing harm when either damped o1 immersed 1n a mas
of lijéuid, then we have in this expedient the readiest way of
making them temporarily innocuous. If mud 1s -harmless 50
long as we prevent it from becoming dust, then, if, whenever
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we encounter dust we make the dust again into mud, we shall
make it again harmless. This is the principle upon which the
Bradford manufacturers deal with that most virulent and
typical dust disease, Anthrax. Before being disturbed, the
bale of foul hair i1s carefully immersed in water; it is allowed
to soak, and the bale is loosened out so that the water may
gain access to the very heart. The workers are not allowed to
touch the hair until the bacillar dust is wet, and they arc
required to tease and sort it out while it is damp. In this way
the dust is turned into mud, and this dangerous process is
conducted in safety. In like manner if. instead of pitching
infected clothing and changes of bed linen into the dirty clothes
hasket, where moist stains soon become dry; if, instead of
tossing 1nfected articles about on every occasion of handling
them, we disturbed them as little as possible, and quietly and
promptly plunged them into a tub of water, we might take our
leisure about future processes. The infection is harmless not
merely so long as the articles are beneath the water, but after
they are wrung out of i, so long as they are damp. As to the
infective flotsam and jetsam of the air, the dust of apartments
which have been inhabited by the infectious sick, T remind you
of the principle adopted in the construction of hospital wards
and operating theatres—viz., to have as few horizontal surfaces
as possible ; to have them as smooth and hard as possible, and
to make the whole interior of such material that every part of
it can be thoroughly hosed down at will. This is again the
process of making dust into mud, and if we spray the water
through the air we merely imitate one of nature’s processes for
atmospheric disinfection—the rain. Dust and air infection are
reciprocals. The air of a room may be disinfected by simple
subsidence. It has been suggested as a part of the process of
disinfection of apartments to shut up all doors and windows
and keep the air quiet for twenty-four hours.! Yet the room
is not thus disinfected. You must quietly capture and drown
the dust. If you throw open doors and windows, toss about
bedding, move furniture, bustle over the place with whisks
and dusters, you merely chase the dust about and re-infect the
air. T speak of dust in closed, inhabited spaces. In the open
air that part of the dust which is living and dangerous necd
give us no further anxiety. Sunlight and rain will soon
lestroy it or drown it.

I think this is the first time I have used the word “ disinfec-
tion” in this address, and you will observe I-applied it to a
process which does not kill the microbes, but simply lands them
where they will do no further harm—in the gutter. On the

'Du Role et de PTmportance de la Sedimentation des Germes atmospheriques,”
arle Dr. J. Marenge. Revue &’ Hygiéne, April, 1896, p. 369,
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590 ON DISINFECTION

same principle I did not say that you should soak infecte]
clothes in a 5 per cent. solution of carbolic acid, or that yo
should spray your walls with a solution of 1 in 1000 of bichloride
of mercury. I merely advised you to plunge the clothes in 3
tub of water, and to hose the walls with water. It seems t
me that in dealing with infected liquids and with substances
which are moist or can be moistened, we simply waste time in
attempts to disinfect which are not only unnecessary but will,
in all probability, prove futile. This is eminently true as
regards everything of which the final and fit destination 1s the
sewer. Nothing interested or delighted me more in all my
reading regarding tuberculosis than the following passage i
the report of the experts consulted by the Prussian Govern-
ment :—* The spittoon is to contain as much water as will not
readily spill. The question which is frequently raised (as in
the debate at Munich), whether the confents ought to be
disinfected before being emptied out, we may answer in the
negative. Chemical agents touch the masses of sputum only
from the outside, merely coagulate the albumen and penetrate
no further. Boiling would be certain, but difficult to carry
out. Therefore there is nothing to be done but empty it down
the drains or into the water closet, where the sputum remains
moist, and, therefore, harmless.” In questions of chemical
disinfection, Tyndall’s account of Schultze’s experiment with
air drawn through sulphuric acid in order to free it of germs
and also kill them, always comes to mind. Tyndall shows that
unless the air is passed very slowly through the acid many
germs inside the air-bubbles never come in contact with the
acid ; and if the air is so passed, he remarks :—"“ Water will be
found quite as effectual as sulphuric acid. . . . The germs
were not killed by the water, but they were effectually inter-
cepted ” (Ibid., p. 281). The success of all laboratory expert
ments on the chemical destruction of microbes evuk;nt-ly
depends upon so many conditions that failure in practice either
on the large scale of public use or in the unskilled hands of
private persons is certain. At least, success is uncertain, and
confidence without justification may lead to disaster. There-
fore, I say if discharges are fluid or moist to begin with get
them by the shortest route into the sewer. Dust as dust 18

invulnerable. If you have to deal with dust turn it into mud g

and send it also to the sewers. T have no fear that any sort of

disease-producing microbe after it once reaches the sewers will §

ever turn up alive again. Of course, if your sewers discharge

into a potable river or your drains leak into local wells, you

must take the consequences. All that can be said is that a

few germs more or less will in that case make little difference
in the results. Otherwise, for pathogenic microbes the sewer
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is the broad road which leads to destruction. They speedily
perish amid the antagonisms, rivalries, and incompatibilities of
nature, which after all are more deadly than all the purposive
efforts of man. Imperfect chemical disinfection not merely
fails to kill the microbes but it interferes with the operation of
the organisms of putrefaction.

I have now meandered along to the close of this somewhat
desultory discourse. I wish to mention my obligations to two
hooks : “ The Lower Fungi in their Relations to Infectious
Disease and Public Health,” by C. v. Nigeli,! and Professor
Tyndall’s “ Floating Matter in the Air.” The former is an old
hook. Tt was published in 1877. It seems to be little known.
So far as the American Index-Catalogue shows, it has never
been translated. As to the details of bacteriology, it is now
probably older than its years; but as to its physics, it deals
with immutable laws, the application of which to microbes is
merely extended by the progress of bacteriology. I frequently
sce v. Niigeli’s name quoted as an authority in this department
of knowledge, but this book is never referred to by writers on
practical sanitation. Yet it abounds in the most practical
applications of natural philosophy to the modern doctrine of
infection, the knowledge of which would correct much that is
crroncous in our writing? and our practice. Tyndall’s hook is
well known. The study of it will give the student of public
health clearer and more scientific ideas of the first principles
of the process of infection than any special handbook or
treatise on public health known to me. It seems to me that
we specialists sometimes grope about the problems which beset
us as if we worked in a sphere cut off from the general opera-
tions of nature. This not only gives us much needless labour,
but it tends to make us deport ourselves as the high priests
of a sect in place of acolytes in the ministry of one great
temple.

' “Die niederen Pilze in ihren Beziehungen zu den Infectionskrankheiten und
der Gesundheitspfiege, von C. v. Niigeli, Professor in Miinchen, 1877.”

*Even in the last edition of Parkes’ Theory und Practice of Hygiene, where
they have survived the editorial scrutiny of Notter and Firth, as they did of Du
Chawmont, we find such statements as these

“Solid substances lifted into the air by winds, or by the ascensional force of
evaporation, fall by their own weight” (p. 130).

“It would appear that the ascensional force of evaporation will lift even

animals of some magnitude from the surface of marsh water® (p. 131).
. “Besides the organic matter, various vegetable matters and animals, floating
In the air, are arrested when the air of marshes is drawn through water or
salphuric acid, and debris, plants, infisoria, insects, and even it is said, small
Crustacea, are found; the ascensional force given hy the evaporation of water
Feel??s,, indeed, to be sufficient to lift comparatively large insects into the air”
p- 137). -

There is such a thing as the evaporation of molecules of water, but not of
Particles, still less of ‘“ comparatively large insects” ! There is nothing in the air
of marshes which does not get there after evaporation has let it free on the stems
of reeds, the leaves of plants, &e., &c., to be blown away as dust.
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CHAPTER XIL

DEAD MEAT INSPECTION.
THE DETECTIVE SYSTEM 17 THE CLEARING-HOUSE SYSTEM,!

THE question of the day is tuberculosis. It is uppermost in
the minds of local authorities and their officials, of the farmer
and his landlord, of the cattle dealer, the meat salesman and
the butcher, of the medical man and the veterinary man. It
is before Royal Commissions. It claims the attention of
Parliament in clauses of public and private bills and in ques-
tions to the heads of Government departments. It is the
subject of conference and discussion, deputation and petition.
The press is full of it, especially those periodicals which repre-
sent the material interests directly or indirectly affected.
Indeed, when I say that the question of the day is tuberculosis,
T have not so much in my mind the quiet, ceaseless, ever-
widening flow of observation and research regarding tuber-
culosis which began with Villemm 1n 1864, and has grown
beyond estimation in volume and in practical value since
Koch’s discovery of the bacillus in 1882. 1In that aspect the
question of the day in the bacteriological laboratory and in 1.511}?
pages of periodicals and the proceedings of societies wh}]c.q
preserve microscopic and biological results is doubtless this
minute but mischievous bacillus. What I wish to point out 1s
the influence of the modern doctrine of tuberculosis upon agrl
culture and commerce, in the market place and in the butchei 8
shop, upon the landlord’s rent roll and the food of the people.
It is always the case. The patient toil of the laboratory 15
pursued in secret, and the precious items of its results are
summed up and carried forward day after day to new pages
without noise or excitement. It is the application of thesg
results to the affairs of men which produce conferences an

1 Address as President of the Sanitary Association of Scotland, at the Annual
Congress held at Dumfries, September, 1896.
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discussions and deputations, which furnish war cries to political
parties, and complicate still more the tangled forccasts of
expediency in the deliberations of statesmenn.

There can be no doubt that the current agitation among
those who breed and feed and sell animals destined for human
food, who slaughter them and distribute them to the consumer,
as to the where and the when and the how of meat inspection,
is onc of the manifestations of the interference of the modern
doctrine of tuberculosis with the material interests of classes
of men. I have not a word to say in deprecation of the agita-
tion of the question of meat inspection with all its numerous
side issues, but every party in the discussion speaks from his
own polnt of view. He is more or less a special pleader. This
15 no disparagement to any body. It is human nature. The
farmer wishes to pay his rent, the landlord swishes to get 1t ;
the meat salesman desires as big a commission on as large a
turn-over as he can obtain; the butcher sees certain meat
confiscated which he could sell. These are the common
motives which actuate the most righteous and law-ahiding of
men; but inside every class there are with certainty to be
found the few who are not righteous and not law-abiding.
The rogues in all trades and callings may not unfairly be
described as the parasites of the honest. Their mode of life
Is to rouse the suspicions and trade upon the good reputation
of the majority. You never hear of them or see them at
conferences or on deputations. They get the honest men to
shout. They convince them that the proposed law or the
suggested interference will kill the legitimate trade, whereas
the fact is it will only render some nefarious practice of their
own impossible. In this matter of meat inspection sanitary
authorities speak from the point of view of the consumer.
They have no private interest whatever to serve. I represent
a sanitary authority which has the misfortune to have adopted
2 policy and advocated views both as to meat and milk nspec-
tion which arve very distasteful to each and all of the private
nterests concerned. From my reading of the evidence given
before Royal Commissions of leaders in agricultural journals
and veterinary magazines, of reports of speeches made at
conferences on clearing-houses, and deputations to Secretaries
of State, I have come to think that Glasgow occupies, in the
suspicions of some gentlemen, in a small way, much the same
position as Lord Salisbury does in the dreams of the statesmen
of Europe. They discover Glasgow everywhere mining and
countermining, adding a deeper tinge of black to the cloud of
agricultural depression, ruining the trade of the meat salesmian,

thwarting the speculations of the butcher, invading the pro-

fessional perquisites of the veterinary surgeon. Gentlemen,
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