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“ A People's Health s a Nation's Wealth'
— FRANKLIN,.



“ Ay s the prime supporier of life; health, even
life itself, is dependent upon ifs purity.”—PARKES.



“The two best preservatives of health are
sunlioht and freskh air.'—PASTEUR.
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““ Statistical inquivies on mortality prove beyond a doubt
that of the causes of death which ave usually in action,
vmpurity of the aiv is the most important.” —PARKES,
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Foreword.

HE respective merits of natural and of

artificial methods of wventilation may

be said, perhaps, to have been definitely

determined by the decisions obtained
at the international ventilation tests carried
out in London and in Paris, when natural
ventilation, in each instance, was pronounced
to be the most efficient.

The names of the eminent scientists,
engineers, and medical men who made the
tests are a sufficient guarantee of the value
to be attached to their decisions, which
have been confirmed by the reports of
various Royal Commissions and Select
Committees on ventilation appointed by the
Houses of Parliament.

Lord Kelvin's experiments at Glasgow
University endorse these findings, which
have also been approved by well-known
scientists such as Lord Rayleigh, Lord Lister,
Sir William Crookes, and others, the results of
whose investigations have led to the practical
abandonment of mechanical ventilation in
this country.

Though the balance of evidence may be
in favour of natural ventilation, that method,
clearly, also has its limitations; indeed, it
would appear to be more than doubtful
if any form of wventilation will ever be
devised that will achieve * perfect” ventilation
under all conditions, or that will satisfy all

1diosyncrasies. R. B.
London, June 1st, 1923.
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“ Anything which has passed through the himan body
ought to be treated as excrela and rejected ; just as sewage 1s
thrown away nto the drains, so air that has passed through
the human lungs should be got vid of at the earliest possible
moment without allowing it to go through the lungs of someone
else. It is as umreasonable to breathe the same air fwice, or
twelve or twenly limes over, as is the case in many places,
as it would be to go lo the sewer for drinking waler.”

L)



Volume of Air Supply.

*“ The commonly adopted basis of calculation of so many
cubic feet of space in each room per person meant that the
object aimed at was the slowing down to a standard time-rate
of the vitiation of a stationary quantity of air. From this
idea was derived that of supplying per hour between 30 and
200 times as much as was actually inhaled by the inmates
of thf- room.

. . In order to keep down the percentage of
pollutmn to a non-dangerous degree, under this system
'mechanical] arises, therefore, the necessity of admitting for
ventilation fresh air in guantities many times greater than
that actually used [about twenty cubic feet per hmlr per person].
The true idea of perfect ventilation is evidently to supply and
extract only a moderate excess, say five to ten times as much,
over that actually used, and to do so in such a manner that
(1) the exhalations do not mix with the fresh air supply, and
(2) the inflow is properly diffused and does not pass direct to
the outlets in merely local currents or draughts.

“Thus the only ideally perfect ventilation consists in
a natural up-current from a level about that of the human
head to the extraction outlets at the ceiling. Under this
system the bulk of fresh air required to be 1(Im1ttul is
immensely reduced.”—Proressor R. H. Suith.

" Each individual in a room is a source of warmth to
the air which surrounds him, and he does, as a matter of fact,
distribute the air largely for himself. He warms the air that
surrounds him ; it rises above his head, and its place is
supplied by cooler air from somewhere or other—he is himself
a ventilating machine. [ think it is an extremely satis-
factory way of assisting the automatic distribution of air
which the individuals themselves produce.”—PROFESSOR
SIR W. NAPIER SHAwW, F.R.S. (Director of the Meteorological
Office).
“ As the warm air expands it ascends ; as the warm air
ascends the air around rushes in to fill its place. If the fresh
air supply has free access, and the warm columns of air arising
from the body and from the lungs are drawn off at the roof,
to which they naturally ascend, 100 cubic feet of air per hour
per person would be amply *-,ul'“hcwnt and ideal ventilation
would be achieved.”—Sir DoucLas Gartox, F.R.S.
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Mechanical Ventilation
as applied at the
Houses of Parliament.

" Once more the periodical complaint about the bad
ventilation of the House of Commons is the subject of
discussion. This time Sir John Baird has promised that more
elaborate scientific tests are to be made at the House of
Commons, and inquiries are to be made about ‘ the psycho-
logical effect” on Members of Parliament. There are,
however, to be no ‘drastic alterations,” as to change the
system completely would cost f40,000, so it is said, and
the Office of Works has no money to spare. Tinkering with
the inlets and outlets will, we venture to predict, be of little
benefit.”—Building News, March 23rd, 1923.

“ It is the experience of many Members that the
air of the Chamber lacks ‘ freshness,” and that there are
some qualities possessed by it which lead to a stay for a
length of time in the Chamber causing in the Members a
lassitude and a feeling of heaviness which tend to interfere
with the due performance of their duties.”—Select Commitice
on the Ventilation of the House of Commons.

" When one considers the enormous volume of air, equal
to ten times the cubic capacity of the House of Commons,
which is passed through it every hour, and that the elaborate
tables of air analysis are apparently all that can be desired,
yet that the ventilation 1s so notoriously bad, it is clear that
there is something very radically wrong with mechanical
ventilation by impulsion, and that tables of analysis and of
volumes of air passed through a building are not to be accepted
as correctly indicating either the general purity of the air
or the efficiency of the ventilation,

" I never yet knew of a system of propulsion that effected

an efficient and satisfactory ventilation of any large building.

So long as architects employ this system, colossal

buildings like the Houses of Parliament, the London Law

Courts, the National Liberal Club, etc., will continue to be

notoriously badly ventilated in every sense of the term.”
—Report on the Ventilation of the Houses of Parliament.

I3



‘351 WWOY) UOWB[HIUa A [[eupnnn ayy Lq pasiopus joday) 28714y Ao
‘sqno[ FOVHOJ] HIG—,, IaqUILy ) [[IUN0]) N} 0} WI)SAS a1} Jo uorpeondde a3 jo Aouatdyge ayy o 3oadsar ul usaLs
aajueIEnd a3 S[Y[n} A[LIOJIR)SIJES pUR ‘[Nfssaoons Aajerdurod pascid sey [[eyppng 3yl e uone(nuas N, ,,

= e e e D R

uﬁ\\\ ) | — un‘“ =l = \QEME\WMR\\\\ 7
: muﬂm ﬂ

TSR ] e I
[ _.._r..,.L_ |
7 = . : u._.._ i Z
izl |17 | |l
; I ! ¥
o) | ; 1 35 ‘w s 7,
s LN M
1l xm e
Wb
7 AR (letd| A
| il | k7
L umh _W m__ N Mﬁm ﬁ
\\\‘. i | _ m.. el _ m | —“ !
= i 334 fedt - p— 7

=t k\_ 9 - .‘h:-].?'
] H w8 A T
b " kg samia wnow

_.. _. +||..x..f .E.l..duu.:nvvtu_
A% d\ fn..!.._._t.-?!._pnn._qz_
[} ‘~noawo™ Jﬂ

IV HATINS HIGWVYHD TIINN0D 241 o4 pdijdde sy

NOILVTILNIA 40 WILSAS TIVANLIYN

14




Natural Ventilation
as applied at

The Guildball, London.

“I am asked to state my personal experience of the
recent ventilation of the Council Chamber. I can do so in
very few words. Until the present year I never knew what
it was to leave the Guildhall on a * Common Council day’
without a headache. I now do not know what a headache
1s. In fact, the alteration for the better in the atmosphere,
even on crowded days, is obvious and very satisfactory,
and it appears to me—a non-expert—that this system is
eminently valuable and practicable.”—SIR JoHN MONCKTON,
Town Clerk.

It has long been notorious that, in spite of many
attempts to remedy. the evil, the Council Chamber at the
Guildhall has been one of the worst ventilated halls in the
metropolis.

"* The natural system that has recently been introduced
has, however, changed all that, and, after very severe tests,
has received the approbation of all concerned.

" On the completion of the official tests, the City Architect
has certified that all the conditions of the guarantee given,
which were very stringent, have been fulfilled, and that the
ventilation is completely successful.

“ This report has been endorsed by the Ventilation
Committee, and, in addition, the officials of the Court and
many members of the Council have gratefully testified to the
benefit they have derived from the application of the system.
We also have much pleasure in adding our testimony to its
success. —Architect,

* Being aware, from personal experience, of the bad
state of the atmosphere which used to prevail on Court days,
we are in a position to say that a marked improvement has
been effected—so decided a change for the better, in fact,
that we can quite endorse the favourable opinion of it which
has been given by Sir John Monckton, the Town Clerk.”
—Builder.



Natural Ventilation.

| " Nature's ventilation! a beneficent law ! illimitable, and
immutable! "—Sir WiILLIAM CrROOKES, F.RS.

I can testify to its efficiency.”—Lorp KEgLviIN.

" Three forces act in natural ventilation, viz., diffusion,
wind, and the difference in weight of masses of air of unequal
temperature,”

" Incessant movement of the air is a law of Nature : we
have only to allow the air in our cities and dwellings to take
part in this constant change, and ventilation will g0 on
uninterruptedly without our care. . . . In this country,
and indeed in most countries, even comparative quiescence
of the air for more than a few hours is scarcely known. Air
is called  still * when it is really moving 1 or 1} miles an hour.
Advantage therefore can be taken of this aspirating power of
the wind to cause a movement of the air up a tube.

“In temperate climates natural ventilation is the
best.”—PARKES.

" Natural ventilation is certainly much to be preferred
to any and every artificial system, no form of which can
be made as efficient or nearly so pleasant and healthy in
operation as the former.

“ If the inlets and outlets be properly proportioned, the
ordinary atmospheric pressure will carry on the ventilation
quite efficiently, and the air will be kept fresh and comfortable
by natural forces alone.

“This will be evident by reference to the natural laws of
atmospheric pressure, and of the expansion of air by heat. The
idea that the atmosphere cannot be caused to pass through a
building automatically at a rate of emptying and l'L'IJl-EJI'lIIS]'Iiﬂg’
every twenty minutes, by having sufficient and skilfully
arranged openings at the bottom and top, is absurd to anyone
familiar with dynamics.”"—PROFESSOR HAYWARD.

" There is no time throughout the whole year when
there is not a sufficient movement in the atmosphere to secure
effective ventilation.”’— PROFESSOR MACQUORN RANKIN,

“ Acts in strict accordance with the laws of Nature, and
cannot fail to operate.”—PROFESSOR GRANT.

16



Natural v. Artificial Ventilation.

" Having regard to the temperate character of the British
climate, we have yet to be convinced that it is desirable or
necessary to introduce artificial ventilation.

" At Guy's Hospital (new building) the artificial system
can be compared with the natural system in the older wards,
and the result of the comparison certainly does not make for
the superiority of the former method.”"—Sir HENRY BURDETT.

“ One need not go to England to search for means of
comparison between the two systems (mechanical and natural),
for the two hospitals in Paris where the mortality is greatest
are precisely those in which artificial ventilation is employed.”
—Report on Hospital Hygiene by Dr. LE Fort, PaARIs.

“ Ventilation can only be successfully accomplished at all
times when it is effected without assistance from mechanical
contrivances. However perfect these may appear, they can
never achieve results superior to those insured by judicious
and intelligent adaptation of natural means; and they
necessarily suffer from the very serious disadvantage that they
are liable to interruption without warning, and with possibly
disastrous consequences.”—PROFESSOR WADE, Oxford Univer-
sily Lecturer on Hygiene.

“ I have inspected many mechanical systems of ventila-
tion, including those at the Houses of Parliament and the Law
Courts, but have never seen one that was approved by those
who used it.”—Dr. Farpox (Chief Resideni Physician,
Middlesex Hospital).

“The only safe and sound means for the supply of air is
the natural one.” —SURGEON-GENERAL SIR THOMAS CRAWFORD.

“ Artificial methods are not to be recommended.”—
PROFESSOR DE CHAUMONT.

" Experience would seem to justify the hesitation which
has been felt with respect to artificial ventilation. It is far
better to trust to the ventilation of nature—natural ventila-
tion—than to the artificial pumping in of air.”—SIR
Doucras GartoNn, F.R.S.

** Mechanical ventilation was tried experimentally, under
the direction of Lord Kelvin, at Glasgow University, but
abandoned as * mnefficient and unhealthy,” and replaced by
natural ventilation.”—Building News.

17



Natural v. Artificial Ventilation.

“ As a significant instance of the change that is taking
place in ideas regarding the respective merits of artificial and of
natural methods of ventilation, the results of the new Odessa
Hospital competition are distinctly instructive, this hospital
being one of the largest in Russia, if not in the world.

"“As the efficient ventilation of the hospital was considered
to be of the first importance, very special attention was given
to the subject, the leading ventilating engineers in Europe and
the United States being invited to submit plans. It is stated
that thirty-four schemes in all were sent in, nineteen of which
were from this country, four being American systems. All
were mechanical with the exception of one, which was a natural
system. The decision arrived at in respect to these plans was
that a mechanical system should be adopted.

“ It was resolved, however, that before selecting any
particular plan from amongst the number submitted, a
committee should be appointed, consisting of engineers,
architects and others qualified to judge, to investigate the
merits of the respective systems, as applied to buildings in
different countries. This committee commenced its labours
in Odessa, where several public buildings are mechanically
ventilated. It seems that in none of the buildings inspected
was the mechanical system found to be in operation, though of
the latest construction, the committee being informed in each
case that the ventilation was better and less objectionable
without it, and that it had therefore been discontinued.

" The committee paid a visit to this country and made
exhaustive investigations into the different systems in use
here, including the natural system. Upon the completion of
their investigations, the report of the committee was laid before
the Municipality of Odessa, which had also received reports
from other quarters, the result being that it was unanimously
resolved that mechanical ventilation should nof be employed,
and that the natural system should be adopted.

" This is one of the largest ventilation installations in
the world, and one of the most effective, having been pro-
nounced, after rigorous tests, to be completely satisfactory
in all respects. By comparison the ventilation problem of our
Houses of Parliament appears insignificant.”— -Building News.

18



Upward v. Downward Ventilation.

““The relative merits of the upward and of the downward
systems of ventilation may be estimated from the following
considerations :—

“ The direction of the currents of air from the human
body is upwards, owing to the heat of the body. This current
is an assistance to upward and an obstacle to downward
ventilation.

“With a downward current perfect ventilation would
not be obtained, for this would only provide for the dilution
of the impure air, while in perfect ventilation the impurities
are not so diluted, but completely removed as fast as formed,
so that no man can inspire any air which has shortly before
been in his own lungs or in those of his neighbour.

“ For these and other reasons the Board are of opinion
that the upward method should be preferred.”—Report to
United States Congress by Government Commission on Ventilation.

“ In downward ventilation the air breathed must, there-
fore, necessarily be that of the ascending currents of vitiated
air reversed by and diluted in the descending mass of air used
in the downward movement. In well-planned upward
ventilation, the individual currents rise to the ceiling and there
escape.”’—Report to Congress on the ventilation of the Capitol,
Washington, by ProrFEssor S. HoMER WOODBRIDGE.

““ The air is delivered by fan propulsion at the ceiling,
and is taken out at the floor, giving a downward system of
ventilation. . . . the air vitiated by respiration is brought
back to be re-inhaled.”’—Report on the ventilation of the Chamber
of Deputies, Paris, by M. EMiL TRELAT.

“ For the ventilation of rooms, exits should be provided
for the spent air near the ceiling. . . . The method of low
ventilation (extraction near the floor) should be avoided on
various grounds.”—RovaL CoMMISSION ON VENTILATION
(Blue Book).

““ A descending current means mixing the used air with
the fresh air, and bringing the mixture down to the floor and
passing it over the members.”—PRrOFESSOR SIR W. NAPIER
Suaw, F.R.S., Director of the Meteorological Office.

LY
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Fan Ventilation.

“ You say that the chairman and other members of the
committees have complained of the draughts caused by the
fans 7—I had in my mind one honourable Member in par-
ticular—the chairman in the police and sanitary committee-
room stops the fan immediately he comes into the room.”

*“ Complaints are made of noise and draught, and that
the ventilation 1s by no means satisfactory.

LA

Improved regulations and arrangements re-
quired so as to obviate the great draughts sometimes
experienced where the Members sit.

e General condemnation of the principle of
extracting air from buildings by fans.”—SELECT COMMITTEE
ON THE VENTILATION OF THE HoUSE oF CoMMONS.

"' Draughts existed in every room ventilated mechanically
by extraction fans, while the halls of such buildings were
generally full of draughts.”—Paper on ** Ventilation,” read
before the Society of Avrts.

With regard to the discomfort of electric fan ventilation, the
following extract is suggestive, and would seem to confirm the
complaints which have reached us from time to time with respect
to that method of ventilation:—"' The application of the electric
fan has up to now done little more than substitute a through
draught, the least tolerable of all discomforts to an English-
man. I could take you to a large smoke room in town where a
fan is at work on one side of the room, where it is so draughty
that no one will sit there. At the other side of the room it
is suffocatingly hot, with no apparent movement of air.”

* Mechanical ventilation is apparently not appreciated
by the members of the Bristol City Council, where, according
to the Western Daily Press, the city fathers have had to ask
the Mayor's permission to wear their hats as a protection
against the ‘ insufferable draughts ' caused by the new electric
extraction fans. One councillor pathetically pleaded to have
the fans stopped, protesting that he ‘ would rather stifle than
be killed by these terrible draughts.” If the choice is really
between stifling and ‘ draughts,’ the ventilation of the Bristol
Council Chamber is a problem still unsolved.”—Building News.

Z2I



Warmed Air Supply.
Its Unhealthiness.

““ The Committee received valuable evidence from Dr. Shaw
as to the alleged enervating and other undesirable effects of air
artificially warmed. . . . It is evident from what has been
said above that the lack of ‘ freshness’ in the air of the Chamber,
which seems to be the cause of the feeling of lassitude produced
by a lengthened stay there, appears to be always met
with when air is supplied to a room by artificial means,
and especially when it is heated. Those who know that system
only, complain of the air being oppressive and giving rise to
lassitude.

“ Professor Shaw (Sir W. Napier Shaw, Director of
the Meteorological Office) :—One may suppose that possibly
the lassitude or discomfort that arises in many cases
from using artificially warmed air may be due to the effect of
the heated surface producing actual deterioration of the air.’
-—‘:n*:h{?f Committee on the Ventilation of the House of Commons.

‘To warm the air supply artificially n to reduce its
invigorating and wholesome qualities.

“ If air was previously warmed, it would lose a portion
of its oxygen, and if we got air short of oxygen, we had to
breathe a greater number of times to supply the required
amount, and that meant more effort.”"—PROFESSOR CORFIELD
(late Professor of Hygiene and Public Health, University
College, London).

“The temperature of the warmed air is raised beyond
what is healthy for breathing.”—SIir DoucLAs GarTox, F.R.S.

“ The premature loss by Americans of the freshness and
bloom of youth may be attributed to the enervating
effects of the warmed air systems of ventilation used in the
United States, which are now being discarded for less per-
nicious methods.”—DAvVID GROVE (Eminent American Engineer),

“ A most instructive historical fact is the abandonment in
the States and in Canada of the warmed air system which
was for so long popular.”—PROFESSOR SMITH,

“ Unhealthy, and a source of considerable physical dis-
comfort.”—Report to United States Congress by Professor
Homer Woodbridee.

“An unhealthy, enervating, and costly process.”—
Tuomas BrasuiLr, F.R.ILB.A. (late Architect to the London
County Council).



Filtered Air Supply.

Its Danger.

" The Committee would like to know whether it is dan-
gerous to filter air too free from non-pathogenic germs which
may have the property of attacking and r_iutrming the patho-
genic germs when they come into contact ?—5Sir Michael Foster
(Chairman of the Select Committee on Ventilation).—The
removal of the pathogenic bacteria will take place par:
passu with the non-pathogenic.

“ There are very many qualities of air, in spite of our
chemical knowledge, that we know little about at present ?—
Professor Shaw (Sir W. Napier Shaw, Director of the Meteoro-
logical Office)—That is perfectly true.

“ And we may be altering these very considerably in our
artificial apparatus ?—Yes; that is a very serious consideration.

“ Is 1t not better to avoid hyper-purification of the air
which causes lassitude and oppressiveness /—If that is the
result in the end, it would be.

" Making every allowance for the play of prejudice,
the testimony thus given does seem to the Committee to mili-
tate seriously against the system, and they cannot recommend
that it should be adopted.’ '—_Select Committee on the Ventila-
tion of the House of Conmmons.

‘ These health-giving qualities seem to be lacking in air
pumped into a building, and to be present in methods of
natural ventilation. The value of fresh, not filtered or pumped,
air 1s obvious, and all recognise its exhilarating effects.”’—
Dr. CHRISTOPHER CHILDS.

“1 have had considerable experience of screens for
cooling and purifying the fresh air supply, but my experience
1s not in their favour.

“They tend to devitalise the air, and to render it unfit
for healthy respiration.” — SURGEON-GENERAL SIR THOMAS
CRAWFORD.

“ Knowing its danger, people will not submit to cooled
airheing forced in upon them.”"—C. W. Mou~nTFORD, F.R.I.B.A.

‘ The deleterious effects of washing and filtering the air
supply are evidenced by the complaints made by the occupants
of buildings so ventilated.”—SIr DoucLAs GaLToN, F.R.S.
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“Cross-Current ™ Ventilation
As Applied to Schools.

" When mechanical ventilation ceased to be employed
in schools—apparently banned by the Board of Education—
there was adopted in many schools a very primitive form of
natural ventilation, consisting of adjustable openings in the
upper parts of the windows, through which the wind entered
and descended upon the unprotected bodies of the children
underneath.

“Is it to be wondered at, that, subjected to such
conditions, in cold weather, with a bitter ‘nor’-easter’
blowing, so many school-children should be laid up with
colds and other more serious complaints caused by the
icy downward currents from cross ventilation, which consists
exclusively of a down-draught and a through-draught, no
provision being made for the extraction of the vitiated air?

““Where there are openings in opposite windows, the
evil is accentuated, owing to the increased through-draught.
The descending currents of air also cool and precipitate
the ascending vitiated air, returning it to be rebreathed.
Nothing could be more unhealthy.

“ A method of ventilation that consists of draughts, all
draughts, and nothing but draughts, cannot but be detrimental
to health and destructive of comfort. :

“ A high authority on the subject, Professor de Chaumont,
says: ‘Any form of ventilation that permits of a downward
current of cold air is an unhealthy one, and a fruitful source
of both physical and mental discomfort.” Royal Commissions
on the ventilation of schools have specifically drawn attention
to the manifold evils of this pernicious form of ventilation,
and the Board of Education would undoubtedly be jus—atiﬁed
in restricting its use for classrooms.

““ Glass hoppers in the lower parts of the windows may
safely be used for the admission of air, where provision is
made at the upper parts of the room for the effective
extraction of the vitiated air, which naturally ascends to the
higher levels from whence it should be withdrawn, and not
returned by downward cross-currents to be rebreathed, as
invariably happens when such provision 1s not made for
its extraction.”—Unhealthy Schools.
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Authorities on
Natural Ventilation.

Nature provides its own aeration, and with a lavish
hand.”"—LorD RAYILEIGH.

“May be correctly described as an automatic aerial
scavenger.” —LORD LISTER. i

“1 can testify to its efficiency.”—LorDp KELVIN,

“ Seems to be perfect.”"—LoRD CLIFFORD.

i

Natural ventilation certainly seems the proper plan.”
—PARKES.

“ Nature's ventilation is infinite.”’—HUXLEY.

“A perfect method of ventilation.”—Sik B. W.
RicuarpsoN, F.R.S. (Founder of the Royal Sanitary I'nstitute).

“ A valuable aid in the prevention and cure of
disease.”—SIR JOHN MARSHALL (ex-Prestdent of the Royal
College of Surgeons).

" Assures an automatic and continuous change of
air.''—Sir HExrY BurDETT, F.R.5.

“ Most effective.”—SIR  JouN FowLER (Engineer of
the Forth Bridge).

““ The healthiest and most desirable system.”— PROFESSOR
CorrIELD, F.R.S. (late Professor of Hygtene and Public Health,
University College, London),

“ Effectively removes the vitiated air.”—
SIR Doucras GarrTon, F.R.S.

“ Highly efficient.”—THE RiceT HONOURABLE AcTON-
SMEE AYRTON (ex-First Commassioner of Works).

" The best system of ventilation known to sanitary science.’
—THE RIGHT HoNOURABLE (. SEALE-HAVYNE.

“One point worth noting was that doctors, for a
wonder, did not differ in their recommendation of natural
ventilation.”"—ApbpisoN HutrtoN, Architect (U.S.A.).
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Authorities on
Mechanical Ventilation.

“ Inefficient and unhealthy.”"—Lorp KELVIN.

“ Anything more pcrmcmus I cannot imagine
Such a system is abominable.”—DR ARMSTRONG {Rr::ya:;.-f
Commissioner on Ventilation). _

“Worse than a delusion . . . a positive danger
to health.”—Royal Commission on Ventilation.

““Not desirable.””—Sir W. NAPIER SHAW, F.R.S., Director
of the Meteorological Office.

““Unhealthy and a probable cause of much sickness.”
—>SI1rR HExrY BurbpETT, F.R.S.

“ Experience would seem to justify the hesitation which
has been felt with respect to mechanical ventilation.”—
SIR DoucgLas GaLtoN, F.R.S.

“A dangerous fallacy ; unhygienic ; unscientific.”—
Stk Epwin CHabpwick, F.R.S.

“ Disastrous in practice. . . Not to be recommended.”—
ProrEssor CorriELD, F.R.S. (lafe Professor of Hygiene
and Public Health, University College, London).

“‘Plenum ' ventilation is not wanted.”"—DR. LEONARD
Hirr, F.R.S. (Professor of Hygiene and Public Health,
University College, London).

“A positive evil. The application of such a system i%

a mistake that may be followed by very grave consequences.’
—D. Kerte Youxne, FRIBA.

““A huge mistake.”—A. Saxon-SxELL, F.R.I.B.A.
“A menace to health.”—ALFRED FramprrON, F.R.I.BA.
“T am pleased to hear Mr. Young condemn mechanical

systems, for I have never heard of one that was successful in
action.”—ALEXANDER GranaMm, F.R.I.B.A.

“ I endorse all that Mr. Young has said in condemnation
of mechanical ventilation. Mechanical ventilating arrange-
ments are generally utter failures.”—P. GORDON SMITH,
F.RIB.A. (Architect to the Local Government Board).

““ Such a mode of changing the air is inimical to health.”—
Report to Pavliament by the Local Government Board.



Instruments for Testing Ventilation.
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Anemometer.
For registering the velocity of air-currents.

Fig. a Fig. 3.
Highly Sensitive Gridiron Hygrometer
Bulb Thermometer. 8 :

Fitted with sliding index for ob bR :
serving difference of temperature umidity of the air.
between any two localities, or in

any given interval of time.
Can be read to 1-10th of a degree
by direct observation,

For registering the
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Fig. 4.
Carbonacidometer.

For sesting the proportion of carbonic acid contained n the air.
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The Ventilation
of
Public Buildings.

(Appeared in the Building News, Jan. 19th and Feb. gth, 1923.)

FART

C Ventilation 5 a science, and it requirves the study of a
lfetime fo master properly all its intricacies.  The greatest
engineering skill is wnecessary in the arrangement of tubes and
the supply of fresh air.”'—PARKES,

e now becoming more fully recognised that pure air
1s really * the breath of life,” without which health, even
life itself, cannot be mamtade

Parkes says: *‘ Health is only possible when to other
conditions is added that of a proper supply of pure air.
Statistical inquiries prove beyond a doubt that of the causes
of death which are usually in action, impurity of the air is the
most important.”

There has, perhaps, been no other question in connection
with health which has excited greater controversy than that
of ventilation, and how to achieve it satisfactorily. Happily
these controversies, often rather heated, are now ended ; at
least one hopes so, the much-disputed problem having, at long
last, been solved by the chain of scientific and practical tests
which have been made by eminent scientists and engineers
with the various systems of ventilation in actual operation.

9



These experiments have extended over a number of years
and have embraced some of the most important public buildings
in this and other countries. The great value of these tests, and
the correctness of the tabulated results, has been fully con-
firmed by the reports of the Royal Commissions on Ventilation,
which dealt with the evidence of the experts, the evil effects
of artificial ventilation being more particularly considered.

The fu}]crwing is instructive :—

“ We have a striking instance at the Congress of the
Sanitary Institute of how an assembly of scientific experts,
having an intimate practical knowledge of ventilating systems
and their respective values, unanimously condemned what
they knew to be a dangerous system, but which non-experts,
having no, or at most but a qupm ficial, knowledge of ventila-
ting arrangements, impressed by the working of elaborate
machinery, accept as efficient. The system was condemned
as being a retrograde step, which the Sanitary Institute ought
not to endorse ; exception was also taken to the system on
the ground that all mechanical arrangements of the kind
were apt to get neglected and fall into disuse.”

The Select Committee on Ventilation appointed by the
Hn:-use of Commons reports :—

“ It is the common experience of many Members that the
air of the Chamber lacks ‘ freshness,” and that there are some
qualities possessed by it which lead to a stay for a length of
time in the Chamber causing in the Members a lassitude and
feeling of heaviness which tend to interfere with the due
performance of their duties. . . :. The Committee received
valuable evidence from Dr. Shaw as to the alleged enervating
and other undesirable effects of air artificially warmed.

“Tt is evident from what has been said above that the lack of
‘ freshness ’ in the air of the Chamber, which seems to be the
cause of the feelings of lassitude produced by a lengthened
stay there, mnnnt be attributed to those chemical
changes in the air which are easily recognised by primary
methods, or to any excess of micro-organisms ; it appears to
be due to some recondite causes not as yet accurately deter-
mined, which seem to be always met with when air is Hu]}phed
to a room by artificial means, and especially when such air is
heated. . . . Those who know that system only, complain
of the air being oppressive and giving rise to lassitude.”
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“* Professor Shaw - (Sir W. Napier Shaw, F.R.S., Director
of the Meteorological Office) :—One may suppose that possibly
the lassitude or discomfort that arises in many cases from using
artificially warmed air may be due to the effect of the heated
surface producing actual deterioration of the air.”

Professor Corfield :—* If air be previously warmed it
will lose a portion of its oxygen, and if we get air short of
oxygen we have to breathe a greater number of times to supply
the required amount, and that means more effort.”

Sir Douglas Galton :—" The temperature of the warmed
air is raised beyond what is either comfortable or healthy
for breathing ; discomfort in one form or another can with
difficulty be avoided.”

A well-known American engineer, Mr. David Grove,
attributed the premature loss by Americans of the freshness
and bloom of youth to the enervating effects of the
warmed air system of ventilation used in the United States,
which, he says, is now being discarded for “‘ less pernicious
methods.”

This is confirmed by Professor Smith, who says:—" A
most instructive historical fact is the present gradual
abandonment in the States and in Canada of the warmed
air system which was for so long popular.”

Professor Woodbridge, in a report to Congress on the
ventilation of the Capitol, Washington, also strongly con-
demned this method of ventilation.

The employment of this out-of-date form of ventilation
at the new Council Chamber of the London County Council
constitutes one of those surprising and inexplicable happenings
which are very hard to account for, especially in view of the
Council’s disastrous experience of mechanical ventilation as
applied to other of its buildings (Claybury Asylum, for instance)
recently referred to in these columns, from which the following
is taken :—

“The Commissioners in Lunacy complained in
their report that the system of ventilation used was
dangerous. The London County Council Asylums’ engineer
reported to the Council that °the principle of this
system causes very large working expenses compared

3T
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with other methods, whilst its magnitude will entail an ex-
penditure for upkeep unknown in our other asylums. Very
excellent results are necessary to warrant such large expenses.’

The Medical Superintendent reported :—* The system

is a vexatious and unreliable one. . . . Everything is
apparently done to control this system. . . . No relmnce
can be placed upon it. . . . The system of ventilation

PPy

is probably the cause of much sickness,

Mr. Keith Young, F.R.I.LB.A., reported :—* The applica-
tion of such a system as this is, in my judgment, a mistake,
and a mistake that may be followed by wvery grave con-
sequences.’’

One Royal Commissioner said :—" Anything more per-
nicious I cannot imagine. . . . Such a system is
abominable.”

The London County Council appears to be singularly
unfortunate in the selection of ventilation systems, and if
its recent ventures are no more successful than they have
been in other buildings, a large expenditure of money will have
been as uselessly made. Critiuibing these * experiments,”
the Editor of The Lancef says :—' We are called upon to
believe that the day is near “]'IEH we need only to tﬂlelmne
to be supplied with the climate of Sahara or of the Alps.’
That is to say that, with the system in question, one may be

either roasted or frozen as and when desired.

Shortly stated, the system applied to the London County
Council chamber consists of two air inlet tubes fitted to
each of the desks provided for the councillors.

These tubes are connected with air channels underneath
the floor, through which the fresh air supply i1s driven by
powerful fans and up through the tubes into the chamber,
the air being warmed in cold weather, and cooled in warm
weather. One of the two tubes i1s a straight tube, the air
forced through 1t ascending in a practically unbroken column
direct to the ceiling, where it is extracted by fans.
The second tube is formed with a bend so that the air forced
through it is deflected at an angle across the desk directly
on to the body of the occupant of the desk. Air exits are also
provided at the floor level fitted with extraction fans to draw
the foul air downwards.

i
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The possible effects of this arrangement are :—(r) The
air supply being previously warmed is, as a consequence,
deteriorated, rendering it unfit for healthy respiration, and—
according to the Ru;,r'ﬂ Commissioners—"" inducing a feeling
of oppressiveness and lassitude.” (z) The air supply being
mechanically propelled through the vertical tubes ascends in
columns straight to the ceiling, and is there extracted by
the fans, the occupants of the chamber cleriving little or no
benefit from it. As a high authority says:— " E nguw—drwmg
columns of air thmuf:{h a building is not ventilating it.’
(3) When the air supply is driven at an angle through the
bent tube across the desk on to the body of Llu, occupant, it
blows the effluvia arising from the body, along with the expired
air, directly on to the occupants of the desks behind, so that
mmpure air only is breathed by them, not pure air. (4) In
warm weather, when cooled air 1s pumped through the bent
tube at an angle directly on to the body, for which purpose
this tube is specially provided, the possible results might be
pleurisy, pneumonia, peritonitis, etc., the extreme danger
of playing a jet or spray of cold air on to a heated human
body being well known to all medical men, who also know
that the consequences may easily be fatal.

(5) This combined extraction from both floor and ceiling
levels is a unique example of the “ pull devil, pull baker"”
principle, the fans at the floor level creating a downward
current in the lower strata of the atmosphere of the chamber,
and returning the ascending expired air to be re-breathed, along
with the exhalations from the body. This downward current
would not, however, materially affect the ascensional force of
the columns of air driven through the vertical tubes, as these
columns, being mechanically propelled at a specific velocity,
would continue to ascend aided by the upward suction of
the extraction fans at the ceiling.

The net result of this arrangement would, therefore, be
that the occupants of the chamber would be submerged in a
strata of foul air, though immediately above existed a reser-
voir of pure air, from Wthh however, they would be unable
to derive any apprr::cmbIe benefit.
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Professor Shaw, in his evidence before the Select Com-
mittee, referring to this form of ventilation, said :—" A des-
cending current means mixing the used air with the fresher air,
and bringing the mixture down to the floor and passing it
over the members. The air supplied would be less fresh when
it reached the floor than the existing air is at present, in
consequence of the fact that the products of respiration and
so on have to go upwards in the first instance, and to bring
them down again would mean bringing them down past the
members.”’
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EART I,

“ It s essential to the success of a natural system of ventila-
tion that both the outlet and inlet ventilators be of correct scientific
construction and skilfully applied.”—PROFESSOR DE CHAUMONT.

Various contrivances have been employed in connection
with mechanical ventilation with the object of purifying
the air supply, the usual arrangement being to pass the air
through filtering screens sprayed with water, and then over
heated surfaces to dry and warm it.

As showing the unhealthy effects of this washing and
filtration of the air, the evidence of Sir Michael Foster, Chair-
man of the Select Committee on Ventilation, is instructive

“ The Committee would like to know whether it is dan-
gerous to filter air too free from non-pathogenic germs which
may have the property of attacking and destroying the patho-
genic germs when they come into contact ?—1I should say, in
the first place, it is exceedingly improbable that we should
be able to remove all the bacteria ; there will alwavs be some
left ; and, in the second place, the removal of the pathogenic
bacteria will take place pari passu with the non-pathogenic,
so that the diminished bacterial supply will be equally good
or equally bad in the same proportion as was the original
supply.

*“ Do the non-pathogenic germs do people any harm when
breathed ?  If they are not pathogenic, what harm can they
do ’—We have no evidence that they do harm at all so long
as they are not pathogenic.”

This was confirmed by the evidence of Professor Shaw (Sir
W. Napier Shaw, Director of the Meteorological Office) :—
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" Since the system has been applied to St. Margaret’s Church, Brighton,
I am assured that medical men recommend their patients to attend this
church because of the purity of its atmosphere.”—Jonx OLDRID ScorT,
F.R.I.B.A.
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““ There are very many qualities of air, in spite of our
chemical knowledge, that we know little about at present ?—
That is perfectly true.

“ And we may be altering these very considerably in our
artificial apparatus ?—Yes ; that is a very serious considera-
tion.

" But the difference between artificially supplied air and
the natural air may be due to occult qualities which at present
are beyond our knowledge >—Unknown, certainly.

" Is it not better to avoid hyper-purification of the air,
which causes lassitude and oppressiveness >—If that is the
result in the end, it would be.

i

Making every allowance for the play of prejudice,
the testimony thus given does seem to the Committee to mili-
tate seriously against the system, and they cannot recommend
that it should be adopted.”

The well-known medical scientist, Dr. Christopher Childs,
in a paper on ventilation read by him before the Royal
Institute of British Architects, said :—

*“ These health-giving qualities seem to me to be lacking
in air pumped into a building under a ‘ Plenum ’ system,
and to be present in methods of natural ventilation. The
value of fresh, not filtered or pumped, air is obvious, and
all recognise its exhilarating effects.”

Mr. Saxon Snell, in expressing, with other architects
present, disapproval of this system, stigmatised it as *“ a huge
mistake.” The views of Sir Aston Webb on the subject, par-
ticularly in relation to the undesirability of warmed air for
ventilation and heating, are well known.

An artificial atmosphere, mechanically supplied, can
never be a healthy one, and it is not surprising that Royal
Commissioners on Ventilation should have so emphatically
denounced it as * pernicious and abominable "’ and ** worse than
a delusion.”

The following extracts from a report on the ventilation of
the Houses of Parliament are enlightening :—" I never yet
knew of a system of propulsion that effected an efficient and
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satisfactory ventilation of any large building. . . . So long
as architects employ this system, colossal buildings like the
Houses of Parliament, the London Law Courts, the National
Club, etc., will continue to be notoriously badly ventilated
in every sense of the term.

“ This trouble of inefhcient ventilation in large legislative
buildings—notwithstanding the enormous amount of fresh air
that can be passed through them ‘ without ventilating them °
—is not at all confined to the Houses of Parliament in this
country.

“ When one considers the enormous volume of air, equal
to ten times the cubic capacity of the House of Commons,
which is passed through it every hour, that the elaborate
tables of air analysis are apparently all that could be desired,
and yet the ventilation is so notoriously bad, it is clear that
there is something very radically wrong with mechanical
ventilation by impulsion, and that tables of analysis and of
volumes of air passed through a building are not to be accepted
as correctly indicating either the general purity of the air
or the efficiency of the ventilation.”

“ Engineering columns of air through a building is
not ventilating it.”

Apologists for the failure of mechanical ventilation usually
seek to camouflage the issue and impress the ignorant by a
specious flow of quasi-scientific jargon, reminiscent of
Panurge’s famous lecture at the Sorbonne, and of equal value.
When the cold light of science i1s shed upon mechanical ven-
tilation, its fundamental defects are all too apparent and

cannot be burked.

Dr. Fardon, Chief Physician, Middlesex Hospital, says :—
“There is absolutely no excuse for adopting an artificial
method of ventilation. I have inspected many mechanical
systems of wventilation, including those at the Houses of
Parliament and at the Law Courts, but I have never seen
one that was approved by those who used it.”

Sir Douglas Galton confirms this :—

“ Experience would seem to justify the hesitation which
has been felt with respect to artificial ventilation. It is far
better to trust to the ventilation of nature—natural ventila-
tion—than to the artificial pumping in of air.”
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Sir Henry Burdett says :(—

" Having regard.to the temperate character of the British
climate, we have yet to be convinced that it is desirable or
necessary to introduce artificial ventilation into our hospitals.
. . . At Guy's Hospital (new building) the artificial system
can be compared with the natural system in the older wards,
and the result of the comparison certainly does not make for
the superiority of the former method.”

A distinguished Paris surgeon, Dr. Le Fort, in a report
on hospital hygiene, says:—" One need not go to England
to search for means of comparison between the two systems
(mechanical and natural), for the two hospitals in Paris where
the mortality is greatest are precisely those in which artificial
ventilation i1s employed.”

Mechanical ventilation was tried experimentally, under the
direction of Lord Kelvin, at Glasgow University, but aban-
doned as " inefficient and unhealthy ” and replaced by
natural ventilation.

Professor Wade, Oxford University Lecturer on Hygiene,
says :— ' Ventilation can only be successfully accomplished
at all times when it is effected without assistance from
mechanical or artificial contrivances. However perfect these
may appear, they can never achieve results superior to those
insured by judicious and intelligent adaptation of natural
means ; and they necessarily suffer from the very serious dis-
advantage that they are liable to interruption without warning,
with possibly disastrous consequences.”

A high authority, Dr. John Hayward, whose publications
on ventilation are standard works on the subject at the
Universities, says :—'* Natural ventilation is certainly much
to be preferred to any and every artificial system, whether
on the * Plenum’ or ‘ vacuum ’ princinle, and it is, of course,
much less complicated. It 1is, indeed, comparatively
speaking, simplicity itself. It also involves very little original
outlay and comparatively no permanent cost for maintenance.
On the other hand, all artificial systems involve costly
original plant of machinery, as well as heavy permanent
expense for maintenance in engines, engineers, fuel, etc.,
yet they cannot be made as efficient or nearly so pleasant
and healthy in operation.”
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Regarding the great cost of mechanical ventilation, Sir
Henry Burdett says :—

“ The really important point to be kept in view in regard to
ventilation is that before any system depending upon
mechanical contrivances can be pronounced worthy of
adoption, it must be demonstrated beyond dispute that it is
not only as good as ordinary methods, but appreciably better.
Nothing but a substantial improvement would justify
the largely increased cost, both of construction and main-

tenance, necessarily consequent on the adoption of mechanical
ventilation.””

In relation to the use of electric fans, the report of the
Select Committee on Ventilation states :—

“ You say that the chairman and other members of the
committees have complained of the draughts caused by the
fans ?—I had in my mind one honourable Member in par-
ticular—the chairman in the police and sanitary committee-
room stops the fan immediately he comes into the room.”

The decisions arrived at by the Committee in respect to
fans were ;:—

" Complaints are made of noise and draught, and that
the ventilation is by no means satisfactory.

“ Improved regulations and arrangements required so as
to obviate the great draughts sometimes experienced where
the Members sit,

“ General condemnation of the principle of extracting air
trom buildings by fans.”

Another report states :—

“ Draughts existed in the upper levels of every room
ventilated mechanically by extraction, whilst the halls of
such buildings were generally full of draughts.”

The Council Chamber of the Bristol Corporation may be
cited as a case in point; there the city fathers have had to
ask the Mayor's permission to wear their hats as a protection
against the " insufferable draughts " caused by the new electric

i
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extraction fans. One councillor pathetically pleaded to have
the fans stopped, protesting that he ** would rather stifle than
be killed by these terrible draughts.”

Dr. Leonard Hill, Professor of Hvgiene and Public Health,
University College, London, in a paper recently read by him
before the Roval Institute of British Architects, mmlw]y and
accurately sums up the value now dthuhml to mechanical
ventilation when he says:—" " Plenum ' ventilation is not
wanted."”

On the collapse of the mechanical ventilation craze,
when it was realised that the vast sums of money that had
been expended upon it were wasted—the system being a very
costly one—a blind and unreasoning stampede took place to
the very opposite extreme—ventilation faddists are usually
extremists—and what is called * cross-current’ ventilation
wzs one of the forms that replaced (particularly in schools)
the discarded mechanical installations.

A cruder or more unscientific attempt at ventilation than
this could not be found, consisting as it dozs merely of an
opening in the upper parts of the windows, through which the
wind blows directly into the class-rooms, descending in a shower
upon the unprotected bodies of the children underneath. The
baneful effects of thih; cold douche, in winter {‘uln-riull}-‘, with
an icy “north-easter’ blowing, may be imagined. " Deadly™ 1s
the only name for it. Its essential features being a through-
draught and a down-draught, the descending currents cool
and return the ascending expired air to be re-breathed, along
with the poisonous exhalations arising from the lmdv No
provision whatever is made for the extraction of the vitiated
air, which 1s supposed to find its way out through windows or
elsewhere as best it can.

There is the wisdom of age-old experience in-the Spanish
proverb :-——* The two greatest evils in life are a through-
draught and a scolding wife.” ** Methods of barbarism ~ such
as these are hardly creditable to twentieth-century intelli-
gence, and sadly belie our vaunted progress in sanitary
science.

Surely the intervention of the Ministry of Health and the
Society for the Prevention of Cruelty to Children is called
for here, as well as that of the Board of Education !



An important question is whether all such so-called
‘systems "’ of ventilation should not, in the interests of
the community, be dealt with under the Public Health Act,
Royal Commissioners and the accepted authorities on ventila-
tion ]mnng pronounced such methods to he “a danger to
health” and “a social menace.” :

Franklin says :—‘ A people’s health is a nation’s wealth’’;
no other interests Hlmultl therefore be allowed to endanger 1t
nor HIL crude fancies of irresponsible, ill-informed faddists
and fIE_“E:-h—;llI"-lt-HI‘I}'—j'}I‘iC{‘. " cranks.

It 1s truly said, * A little learning is a dangerous thing,”
and this is (‘ﬂpﬂ‘ma“} true in relation to the vital matter of
ventilation, upon the efficiency of which, as Parkes says,
“ Health, even life itself, depends.”

Published by Ropert BoyLe & Sox, 64, Holborn Viaduct, London, E.C.1.
Printed by MEssgs. Benrost & Sons Livitep, London and Derby.



“The evidences of injury lo health from impure air are
found in a large proportion of cases of ill-health.

“ Health 1s only possible when to other conditions 1s added
that of a proper supply of pure air. —PARKES.
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ROBERT BOYLE:
INVENTOR asp SANATARIAN
By LAWRENCE SAUNDERS.
New and Enlarged Edition. Price 10s. 6d. nett.

" The Boyles, father and son, founders of the profession of ventilation engineering,
have raised the subject to the dignity of a science.” —VENTILATION.

" Robert Boyle was the author of many brilliant inventions.” —.d cademy.

" The subject of this sketch is worthy of remembrance.”— Nofes and Cueries.

" Deserves recommendation.”—Saturday Review.

" This clever biographical sketch is well worth reading.”"—Liferary World.

“ The son of a Scotch surgeon, who was led by his experience of the foul
air of the slums to think out the well-known ° air-pump ' ventilator.”—Graphic.

“ An enthusiastic tribute to the memory of an ingenious inventor and earnest
man."—Daily Chronicle. _

A little book with much in it to suggest thought. It is a biographical
sketch of the two Boyles, father and son, who have made their names famous
by their system of ventilation. More enthusiastic, simple-hearted men it would
be hard to find. The history of their lives, their genius, and their inventions
is most interesting.'—Life.

" Robert Boyle, whose name is so well known in connection with his scientific
discoveries and philanthropic work. . . As a co-worker with Faraday in
experimental research, Robeit Bovle developed the system that has made his
name in connection with ventilation a household word throughout the world.”
—Building News.

" The record of an earnest, energetic and untiring life—a life governed
by high principle and devoted to noble ends.”"—Sanitary Engineering.

“ Robert Boyle bore a distinguished name in science, and proved himself
worthy of it.”" —FEdinbwrgh Courant.

“ A man of indubitable inventive genius, and strong philanthropic zeal.”—
Scolsman.

" A sketch—rather too brief—of the lives of Robert Boyle, father and son,
who have brought the question of ventilation and sanitation to a science by
the discoveries of their inventive genius.”—Christian World.

“ Robert Boyle was a savant. . . . a very complete record of the
progress of science in dealing with the difficult subject of ventilation.”— Architect.
* A bright story of true Christian heroism. As we read in these pages

of the almost insurmountable difficulties overcome by the Boyles, father and
son—of the good done, the sanitation achieved, the inventions perfected—we
see men whose sole aim was to serve God, benefit mankind, and whose example
should be held up to all our boys beginning life."—The Christian.

* An excellently written biography of the eminent inventor and philanthropist
Robert Boyle. . . . The Work is practically a biography of the late Robert
Boyle and of his son Robert, who is still living and carrying on his father's great
work.  Both are characters of the type to which Samuel Smiles so well applied
his genius."—Hull Express.

" The record of the life of one of those strong, heroic, and enthusiastic men
in whom the late Charles Kingsley would have delighted.”"—Civil Service Gazelle.

" There are few better known names in the scientific world than that of
RoeeErT BovLE."—Builders’ Weekly Reporter.

“ BoyLg, the inventor—from his earliest vouth of an inventive turn of
mind.""—Liverpool Courier.

" An interesting sketch of the lives of a father and his son unusually
distinguished for their energy and invention.”— Neweastle Chronicle.

"~ A very readable sketch of the life of a remarkable man.” - Chester Chronicle.



THE SCIENCE AND PRACTICE OF
VENTILATION.
By ROBERT BOYLE (Jr.).
Bound in Half Morocco. Crown 4to, 380 pp. 36 Full Plate Illustrations,

Coloured. 8 large folded inset Illustrations, Coloured, and a large number of
Diagrams. Price, 42s. nett.

“ There 1s probably no one who has a more comprehensive or extended
knowledge of the science and practice of ventilation than Mr. Robert Boyle,
or has done more to advance the cause of wventilation; he devoted the
whole of his life to the exclusive study and practical development ot the
subject. His numerous sanitary inventions are well known and appreciated
both in this country and abroad. . . . He has well earned the distinction
of gold medallist and other honours conferred upon him by scientific societies
in this and other countries." —Building News.

NATURAL AND ARTIFICIAL METHODS
OF VENTILATION.
By ROBERT BOYLE (Jr.).
Colonred Plates. Price, 5s. nett.

“ The value of natural ventilation has been cloquently testified to by the
distinguished doyen of scientists, Lord Kelvin, in a report to Mr. Robert Boyle,
who is probably the highest living authority on the subject, and whose inventions
have solved so many problems in sanitary science.”—Building News,

THE PROGRESS OF NATURAL VENTILATION.
By ROBERT BOYLE (Jr.).
Price, 25. 6d. nett.

NATURAL VENTILATION.
By ROBERT BOYLE (Jr.).
Price, 2s. 6d. nett.

“ Its superiority over all other methods of ventilation has been decisively
demonstrated by the decisions of the testing committees, composed of eminent
scientists, engineers, and medical authorities, during the course of the inter-
national tests, carried out in London and in Paris, with the best known mechanical
and natural systems, the palm Leing in each case awarded to the ® Boyle’
system (natural) as the most effective and reliable." —Building News.
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MR. ROBERT BOYLE'S (Jr.)
“SANITAHY (CRUSADES *
"THROUGHOUT THE WORLD.

Profusely Illustrated. Price, 10s. 6d. each nett.

" Mr. Robert Boyle, whose name as a pioneer of scientific ventilation and
apostle of pure air is known throughout the world, appears, in the course of his
‘Sanitary Crusades,’” to have travelled almost everywhere from * far Cathay to
the world’s end.” "—Building News.

A SANITARY CRUSADE

Through Europe.
A SANITARY CRUSADE
Through the Continent of America (North, South and
Central).
A SANITARY CRUSADE
Through the Far East (India, China, Korea, Japan).
A SANITARY CRUSADE
Through Asia Minor.
A SANITARY CRUSADE
Through South and East Africa.
A SANITARY CRUSADE
Through Australasia, Polynesia, New Guinea, Java,
Borneo, Sumatra, Malay Peninsula, Siam, Burmah.
A SANITARY CRUSADE
Through North and Central Africa (Morocco, Algeria,
Tums, Tripol, Eg},-pt The Soudan, Uganda).
A SANITARY CRUSADE
Through Iceland and the Faroes.
A SANITARY CRUSADE
Through the West Indies.
A SANITARY CRUSADE
Through Mexico and Cuba.

“ Mr. Robert Boyle, the well-known engineer, has recently returned from
what constitutes his eighth sanitary crusade round the world, having circled
the globe that number of times, preaching the gospel of pure air, and advocating
the d{.].ﬂptlf)ll of hygienic measures that would tend to secure the better health
and consequent welfare of the peoples of the many countries he has wvisited,
Irum " China to Peru.” "—dArchifect.

‘ Mr. Robert Boyle, whose name stands pre-eminent in the domain of the
science of ventilation, has followed his father’s footsteps in devoting his life and
fortune to the elucidation of the subject of ventilation, having personally preached
the gospel of fresh air 1n almost every country in the world. " —Counctlloy and
Guardian.
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THE “BOYLE” SYSTEM OF VENTILATION
(NATURAL).
By ROBERT BOYLE (]Jr.).

Revised and Enlarged Edition, with 25 Full Plate Ilustrations, 6 Coloured
Plates and 221 Diagrams. Price, 21s. nett.

Pronounced the most efficient at the International Ventilation Tests,
London and Paris.

Applied to over 500,000 buildings and ships throughout the world.
3 The system cannot, however, be wholly credited to Mr. Bovle,
Professor Faraday, with whom he was a co-worker in scientific research, having
materially helped in its development. Lord Kelvin, who, with Professor Rankin
and Professor Grant, conducted the c\.pcrmmnh at Glasgow University, also
contributed towards its more effective operation.”’ —I ‘entilation.

“1 can testify to its efficiency.” —LorD KELVIN.

“ It is constructed on sound scientific principles, acts in strict accordance

with the laws of Nature, and cannot fail to operate.”—PROFESSOR GRANT.

“ There is no time throughout the whole year when there is not a sufficient
movement in the atmosphere to cause the * Air-Pump ' Ventilator to act.”—
ProrFEssOR MACQUORN RANKIN,

 May be correctly described as an automatic aerial scavenger.” —LoORD
LISTER.

*“ Seems to be perfect.”—Lorp CLIFFORD.

“ Its effective action is secured by the scientific utilisation of well-known
natural laws."—S1rR WriLLiam Crookes, F.R.S.

“ Has proved very effective.”—Sir CHARLES Barry, R.A. (Architect of the
Houses of Parliament).

“ Have employed it with complete success.”
Sirk GILBERT ScotTt, R.A., Architect.

‘ Have used it with satisfactory results. . . . The system is a sound
and gﬂud one.”—S1rR ArRTHUR BromrieLp, R.A., Architect.

“ Hear good reports of it as applied at the Duke of Westminster's house." —
ALFRED WATERHOUSE, R.A., Architect.

" Very successfu! at the Reform Club.”"—Sir ErnNEsT GEORGE, R.A,,
Ar{:hltect.

‘A great improvement.”—PRrRoFEssOR SiR W. Narier Susaw, F.R.S.
l'Drrs clor of the Meteornlogical Office). -

“ A perfect method of wventilation.”—S1k B. W. Ricuarpsox, F.R.S.
(Founder of the Royal Sanifary Imstitute).

id

A valuable aid in the prevention and cure of disease.”—Sir JonN
MarsHALL (lale President of the Royal College of Surgeons).

_ (Continued on pace v.)
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“Answers its purpose well."— PrRoFESSOR SirR BANISTER FLETCHER,
F.RI.B.A. .

“Fulfils the purpose intended,'—ProreEssor GEoRGE ArrcuisoN, R.A,,
F.RIB.A.

" Most cffective.”—S1R JouN FoWLER (Engineer of the Forth Bridge).

" Highly efficient.”—THE RicHT HONOURABLE ACTON-SMEE AYRTON
(ex-First Commissioner of Works).

“ A healthy and reliable system.”—Proressor CorfIELD (lafe Professor of
Hygiene and Public Health, University College, London).

" Assures an automatic and continuous change of air.”—
Sirk HErxry BuUrDETIT, F.R.5

" Effectively removes the vitiated air."”"—Sir DovucLas Garton, F.R.S.

** The best system of ventilation known to sanitary science.”—THE RIGHT
HoNOURABLE C. SEALE-HAYNE.

* From my experience of it on Her Majesty’s Ship * Lord Warden,” and at
my official residence, Spring Gardens, I cannot ‘;pi"ﬂi\. too highly of Mr. Bovle's
admirable system of ventilating alupa and houses.”’—ADMIRAL SirR HAsTINGS
R. YELVERTON (First Sea Lord of the Admirally).

“ Very successful in Her Majesty's ships on which it has been used.”—
SIR Epwarp REED (ex-Chief Constructor of the Nauy).

‘ Its complete success is testified to by high authorities.” —Government
Report (Blue Book).

‘THe UNDER SECRETARY OF STATE FOR FOREIGN AFFAIRS presents his
compliments to Messrs. Boyle & Son, and is directed by the Secretary of State
for Foreign Affairs to transmit to them the accompanying diploma, which has
been received through Her Majesty's Ambassador at Madrid from the Ninth
International Hygienic Congress held last vear in that City."”

“The name of Boyle in connection with ventilation is a household word
throughout the world.” —Bulding News.

* The system has the great merit of being automatic. . . . Experiments
seem to have demonstrated its perfect success.” —Builder.

* The long experience of Messrs. Robert Boyle & Son as pioneers of scientific
ventilation bas taught them to effect the desired end by the simplest of means.”’—
Architect.

“ The ' Air-Pump ' ventilator creates a continuous upward current.”—
Engineer.

‘A system of ventilation that appears to meet all requirements.” —
Engineering.

“ An invention which is of national worth—the * Air-Pump * ventilator—
that invention which has made the name of BovyLE world-famous.”—
Sanitary Engineering.

Published by RosErT BoyLE & Sow, Loxbpon, 1’.&1215 AND NEw YORK.
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