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Dear Mr Forbsas,

N F > &
Your Conf, No 57.----- I agres with the san,

]
S-S TR e L As I suggestad to you fig

demi-officially -although opposition might ba 2x-

-

pactad to this pattsrn (or inde2d to any machin}

(4!

there can b= no doubt that it 1is a good all

77
machins= .

round Still more raca=nt '?XP-?I’im-a,nts

than thoss quoted by ths San. Commr with this

.

machins and oths¥s show that this opinion is cor-

ract, I trust pressure will b2 pleesd =arly

on tha Harbour Board tosscura g machins=, The
Municipzlity. ought at lsast to be gble to afford a
portable form , When 1lgrg= amounts of cloth-
ing have to ba disinfaected -as will bs tha case
ba 1idla to

if plasguas ecomag to gtgy- it woula
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[Confidential.]

b I?hparagr.aph 6 of the letter addressed
‘):' e President of the Madras Municipa-
ydto the Secretary to the Government of
adras, it is stated that the Washington-
t'y Oﬁl s disinfecting apparatus has been prac-
slcta y superseded by machines in which
aa. urated steam under pressure is used, and
él t?d_ltonal article, which appeared in the
ritish Medical Fournal of November 3rd,

1894, is quoted in support of this state-
. ment.

. Before the Washington-Lyon’s apparatus,
in which, by the way, saturated steam
under pressure is used, was recommended,
the relative advantages of the various appa-
ratus in use were very carefully considered,
and it seems to be desirable that some
criticism of the statement made by the
President of the Municipality, and of the
article which he quotes, should be made.

The article in the British Medical
Fournal* is professedly based on a paper
read by a Mr. Defries, at a meeting of the
Congress of the Sanitary Institute. The
fact that such a paper was read is mentioned
in a previous issue of the British Medical
Yournal,t but no details of the paper are
given ; the paper is not mentioned in the
“ Lancet's” report of the meeting, and the
meeting itself is not mentioned in_* Public
Health” Mr. Defries is not a medical man,
and there is nothing to show what his quali-
fications, as an unbiassed authority on
steam disinfection, may be.

His paper, however, seems to have been
founded on an article by Professor E. v.
Esmarch in the Zeitschrift f. Hygiene
Bd. IV.,1888. Unfortunately we have not
in this office a copy of the paper, but
we have a summary of it by Professor
Emmerich} of Munich in which the most
important part is quoted.

Von Esmarch made a series of experi-
ments with steam at the boiling point of
water (100° C.), under normal pressure,
and found that such steam “killed anthrax
spores in 1o minutes, while superheated
steam at the same pressure destroyed such
spores at a temperature of 100° C, in 20
minutes, at 120° C.in 15 minutes, and at
150° C. in 10 minutes.” He found, in fact,
that superheated steam was no more effec-
tive as a disinfecting agent than heated air.
The conclusion to be drawn, says Professor
Emmerich, is that  steam to be used for

* Page 900, November 1804.
+ Page 767, October 6th, 1894.
1 Virchow’s Jahresbericht, 1888, Volume I, page 586.
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disinfecting purposes should not be

. h
above 100° C., unless it is under pressel:'?"i’
There appears to be a good deal of co;,.

fusion regarding superheated and
steam. Some writers evidentlysz::i;l;?:led
any steam at a temperature over 212° ;‘r
supe}'heated; but this is of course wrong.
As will be observed in von Esmarch’s ex -
ments, saturated and superheated stear;
may be at the same temperature, the differ.
ence depending on the pressure on th;
steam. '
“The saturation pressure of any vapour
at any temperature is the same as the

pressure at which the corresponding liqui
boils at that temperature.ng 4 q‘-“d

Pure water, at the normal pressure of
the atmosphere (760 7. m.), boils at j00°
C. (212° F.), and, at that pressure and
temperature, steam is saturated.

If the pressure is lowered by the creation
of a partial vacuum, the steam becomes
superheated, although the temperature
remains the same. Similarly, if the tem-
perature is increased, while the pressure
remains normal, the steam becomes super-
heated. '

In other words, whenever the temperature
of steam at a given pressure, is raised
above the temperature at which water boils
under the same pressure, that steam is
superheated.

The chamber of the Lyon’s apparatus is
surrounded by a steam jacket: in one
form the jacket is the boiler. ~All forms of
the apparatus are constructed to bear a high
pressure. In this the Lyon’s differs from
the Geneste-Herscher, where a much lower
pressure must be used. The Geneste-
Herscher has no steam jacket, but the
chamber is surrounded by a non-conducting
cover.

The essential difference between the
two machines, then, is the pressure that can
be applied, the Lyon’s being a high pres-
sure machine and the Geneste-Herscher a
low pressure machine.f

In the Lyon's, therefore, superheated
steam at a high temperature can be used,
and is, in fact, used at the end of the disin-
fecting process. Ridealf on this point
says :—" In most, if not all steam-jacket-
ted machines, the earlier portions of the
operation must, perforce, be conducted with
saturated steam, and in the better machines
from which the articles come out absolutely

® Daniell’s Physics, page 390.

+ Rideal “ Disinfection and Disinfectants,” page 44.
3 0p. city page 30.

AT
4

3

dry,' it is probable that the steam contain-
ed in the chamber becomes slightly super-
heated towards the end of the process.
Hence it matters but little in a jacketted
machine whether saturated or superheated
steam be the better disinfecting agent, for
steam may be used in both conditions.
As a maiter of fact the difficulty has
always been to bring the articles out dry,
and so long as they come out with even 1
per cent. added moisture, it is certain that

the steam has never been entirely super-
heated.”

It will be seen, then, that the writer in
the British Medical Sournal either did not
now the difference between saturated
and superheated steam or had some
reason to extol the Geneste-Herscher
(Equifex) apparatus at the expense of
Jacketted machines, of which the type,
England, is the Lyon’s.

_ In the article, it is implied that it is only
in England that high pressure steam 1S
used. This is in a measure true, as during
the last ten years, three-fourths of the
nstallations have been high pressure
machines, whereas, on the continent,
low pressure machines are commonly used,
but for reasons very different from those
suggested in the British Medical Fournal.
One of the leading works on Hygiene in
Germany is that by Professor Lehmann
of Wurzburg, which has been translated by
Sir W. Crookes, F.R.S. On page 414,
Volume 11, of the translation, the essential
features of a steam disinfecting machine are
given, These essentials are taken from a
paper written by Professor von Esmarch
for the first number of the Hygienische
Rundschau (page 1, Volume 1, 1891). He
prefers an apparatus without tension (z..,
low pressure), because, although a high
tension machine acts more quickly, this
advantage is more than compensated for
by the greatly increased first cost.
Lehmann (page 417) says that the test
of a machine is. its effect on spores, but
that it is not fair to condemn a machine,
though it does not kill the most resistant
spores (hay bacilli, bacilli from garden-soil)
“for which high pressure steam is needed.”
In this connection, the most recent experi=
ments made by Christen are of importance.®
He found that the so-called “ earth spores”
were not killed by steam at 100° C. in 16
- hours, Up to 115% C. the time required
J was inversely proportional to the heights
. of the temperature and the pressure
¢ From 120° C. there was a seeming] .
sudden increase in the killing power of th}é
compressed. steam, and no organism could

[

_* Abstract in the Jahresbericht, Volume 1, page 485, 1895
i
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resist for even one minute the high pr :
steam, at 140° C. No doubt, s%ealr)nm;iu o
temperature of 100° C. at the ordinary 32
mospheric pressure, is quite sufficient gq
kill most pathogenic organisms, the advan.
tage of the high pressure machines is
however, two-fold, they act more quickly
and bulky articles can be disinfectgé
through and through in a reasonabie time
The only real disadvantage is the first cog;.
which, as they must be much more stropgly
built than the low pressure machines is
considerable. !

Thus in England and the United Stateg #
—where speed is of greater importance thay
money, high pressure steam machines g
used ; on the continent, where first cos?ﬁ ‘
very important and speed matters con- -
paratively little, low pressure machines ara
used. It may be added that “ low pressya
disinfectors have been tried and very largely
abandoned at home.”t

The most recent article on this subject
which 1 remember to have seen in ap
English paper, appeared in the Lancery
of January 11th, 1896, where the Speciy)
Sanitary Commission on Disinfection deg.
cribe Dr. Thresh’s machine. In the course
of their article, they lay down certain ¢op.
ditions which should be fulfilled by a steam
disinfector. These are :— o =

“ 1. Its actual cost should be such that
it can be available for institutions, hospitals,
infirmaries, work-houses, schools, etc., both
large and small. : ,

2. Its working expense or cost of main.
tenance should be small—commen§urate
of course with the amount of work it has

to do; this should include the costof *

labour. :
3. It should be of simple construction
and easily managed. e,
It should effect a uniform distribution
of ﬁeat in all partsof the chamber which
should not vary.

. The heat should attain the rr.jax.imum
as quickly as possible, and should insinuate
itself into the innermost recesses of bulky
articles like bedding, etc.

6. It should satisfy bacteriological tests
of infected material well wrapped up and,
so to speak, guarded by folds of non-con-
ducting material as mattresses, blankets,

etc.

5

“ta ; on’s machine and M'Lautlin’s
Umtgd ’?‘;aete?;tlgr is similar to the Gen.este-
2d for high pressure. Rideal,
jants,” page §2.
2
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5

7. The articles disinfected should come
out uninjured and in the same condition

as they went in, especially in regard to
dryness.”

.These conditions are, practically, those
laid down by Lehmann, to which yallusion
has been made.

The Lance's Commission especiall
praised Thresh’s machine, becaﬁsg thes§
conditions. were fulfilled and no skilled
attendance was required.

In the issue of the Journal of a fortn;
later,* Mr. WashingtJon-Lyon wrot(:)t:t ?::)gmhf
plaining that the article by the Lancet
Sanitary Commission was " calculated to
damage his machines which had been * used
for fifteen years by unskilled workmen with
most satistactory results,” and invited the
Commission to experiment on his machine.,
The editorial reply was as follows :—

“The efficiency of the Washington-Lyon’s
apparatus for disinfection by steam under
pressure was established by the careful in-
vestigation of Dr. Klein and Dr. Parsons,
whose report appeared in the Supplement of
the Fourteenth Annual Report of the Local
Government Board.t There is, therefore,
no necessity to repeat the experiment.
We did not state that the employment of
steam under pressure ‘‘necessitates the
service of skilled engineers,” but that
the use of high pressure steam involved a
certain amount of engineering knowledge
and skill. Surely this is not overstating the
case where the use of a safety valve and
the control of a high pressure gauge are
involved.”

# Page 261, January 25th, 1896.
. T Page 303, where Dr. Parsons says, “of those ”* (dis-
infectors) “ employing steam, Liyon’s patent steam dis-

infectc_n- in my experiments gave the best results of any
in their respective classes.”

- [G. C. Press, Simla,=No. 1286 H. D.=4.9-97.
\
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