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from the seasonal picture of airborne contagion, afe such ex-
trinsic factors as rate of turnover of personnel, and the marked
susceptibility of the recruit as compared with permanent
personnel” as spown (see Fig. 2) by studies of mifitary per-
sonnel housed in barracks. These extraneous variables and
the factor of contact infection (direct spray)-tend to com-
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and (b) disinfection of droplet-nuclei. A third measure, eon-
trol of relative humidity, is important. It has been shown
that the viability of certain organisms sprayed into the
atmosphere from 2 liquid suspension is dependent on rela-
tive bumidity. The mortality rate of the organisms is very
E.xgh_zg a relstive humidity of 50 percent,* and decreases at

Flmw any lustion of the esy of air

or elimination of mi in droplet-nuclei and
dpplet—duzt.. Thus, control measures may eliminate con-
sistently 90 percent of airborne organisms in laboratory
tests, .but may not effect a decrease in actusl incidence of
miequo? ex::eedmg 30 pe{oe:_n. Thirt_y percent may be the

above and below this figure. It has also been re-
ported that the influenza virus loses much of its virulence
when the relative humidity is 50 percent.®

Well controlled, large scale tests of the various methods
of air sterilisation conducted in barracks™ ™ have con-
firmed the_impur‘unee of dust control in minimizing the
spread of airborne disease, a consideration which has guided
the practices of ventilating engineers for a number of years.
The importance of the dust factor has been emphasized by

- many engineers, and has been convincingly demonstrated by

in Yy air treatm
.inedmds. The distinction should be clearly drawn, therefore,
tween the effects of a procedure in lab Y tests
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Fig. 1....Study of Average Monthly Frequency {1921-1926
Inclysive) of Specified Respiratory Diseu!ﬁ

and jts effectivensss and applicability in actually reduci
the incidence of airborne disease. On the other hand, mo?zln%
Studm suggest that inhalation of dust-borne bacteria is
inare unportant than direct inkalation of infeeti drople
ar dx:plet suclei in the spread of respiratory tract infec-
ons.
The following sequence of events has been postulated as
urring in a large proportion of intra-ward infections: (a)

q bacteriologic studies aboard ships.
Treatment of floors and bedelothes with oil emulsions has
ive i oo b ol o P

" proved eff ve in reducing P by as much
as 9? percent in Army barracks end station hospitals® The
of acute y infections was from 10 to 30

percent lower in barracks with oiled ficors and bedclothes
it was in control barracks which received no special

treatment. More recent studies, however, have yielded in-

consistent resuits.

An emulsifying mixture, Fizanol C containing cetyl yridin--
ium bromide, when incorporated in an "m \/ .y il
imparted a bactericidal action. Blankets treated with this
emulsion became bactericidal and retained this property for
as long as three months. The possibility of hypersensitivity
g)m' sio ‘h“"’ | to bromide drugs should be

Toe in mind when ing la -
ments or blankets ™ CRpocing laTe? groups to trested gar

No simple method for disinfecting droplet-m )
been devised. Under f: bl labore y o di Ewl’ il;:!;:f
ene glyeol in. concentrations of 007 to 0.14 milligrams per
Liter, and triethylene glycol in a concentration of 0.0045
milligrams per liter were highly germicidal for most air-
borne bacteris in clean air when the relative bumidity was
bg,twem: 40 and 60 percent.™ ** A humidity of 50 percent,
mthm_xt the use of glycol vapor, has been reported as de-
i‘mc‘l_‘"f blo some bacteria. However, maximum rates of.

i {al action of triethyl col vapor will be ’
8t humidities between 20 to 50 %plgreentf‘po socured
R Ig 2 vecent report on the effect of triethylene glycol vapor
in air disinfection, it is pointed out that the rate of ventila-
tion, as determined by the number of air changes per hour,
1s important and that continuous vaporization is needed to

il ions of glycal vapor® In the
nbsencg of an apparatus to measure the concentration of
vapor in t!:e room, a slight fog is an indication of adequate

T oee
ejection of relatively large protected infective particles from

patients; (b} rapid venting or setiling of these particles so
remaining i

nce Absgnoe of such a fog indicates a non-bac-
tericidal concentration. The report stated: ““However, under
experimental conditions we have observed no apparent de-

thatll‘.hose e i roe are in low ; (o)
survival of infective particles to permit the accumulation
on high concentrations on surfaces; (d) repeated reintroduc-
tion of xn:fepgve particles into the air under the stimulus of
ward activities or by air currents of the order of 50 fpm
over the floor; and (e) extension of infective areas by air
turbulem_oe ‘.‘ ugt the ward or hespital. The most im-
portant link in this probable infection chain has been demon-

strated to be t.hev reintroduction of particles into the air™
Intensive studies on air disinfection have indicated two
et control measures: (a) suppression of dust and int,

position of triethylene glycol when temperatures up to
200 F were maintained at the site of vaporization, provli)ded
the vaporizing unit was designed so that heat was applied
%o liquid glycol only at the point of vapor formation. On
the “other hand, d position was ) ly observed
when the. vaporizing temperature was raised above 200 F,
or vghen fiquid glycol was kept above 120 F for long periods ~
of time. The precise nature of the decomposition products
is as yet unknown, but they may well be irritant or toxic
and their formation should be avoided. For this reason, it is
felt that a limit of 290 F should be applied to the tempera-
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ture employed in vaporization, and furthermore, that liquid
glycol should not be heated above 120 F for long periods of
time.”

It was also recommended that vaporizers be adjustable
to a wide range of output as measured by grams of liquid
glycol vaporized per hour; for instance, from 05 g to at
least 2.0 g per 1000 cu ft of volume treated, for small vapor-

be applicable to present ultraviolet equip h in

d with f; 1 dations. The data
imply that air layers were not sufficiently mixed. However,
more efficient mixing would have been obtained at the ex-
pense of increased circulation of dust and lint. Sources of
ultraviolet radiation should be so situated as to protect the
eyes of the occupants of the room from direct or reflected
rays. A bination of ultraviol distion and dust con-

izing units. Such high rates secure bactericidal -
tion in less than an hour. Each room should be furnished
with a single small vaporiser, and one vaporizer should not
be expected to handle a volume greater than 4000 cu ft. Ap-
paratus for the production of glycol vapor, and an independ-
ent duct system for earrying this vapor and diluting air for
large rooms or spaces, and unit type vaporizers for small
spaces, have been described.” There is also available a de;_

trol measures is believed to be more effective than either
one of the two used alone, but the proof for this has yet to
come.

There i8 no doubt that these methods will reduce the
number of bacteria in the air of ar enclosed space, but there
is stil} iderabl stion as to whether they are practi-
cal measures for reducing the total number of respiratory
infecti ], since exposure by contact is an

¢ for the 24

vice called the gly 3 _ of
glycol vapor in the air. This instrument has been calibrated

- 10 measure the degree of saturation of the air with glycol
vapor by direct reading of the variations in the intensity of

=
£ 2ot
z ~RECRINTE
H
& ol
; oo
5 xool
H
g 30,

== BAIPS COMPANY o= ety

e hy
° o e ]

o S A . S Wk T YU
WOV DEG.  JAN.  FER.  MAR,  APUIL  MAY  JUNE

Fig: 2.... Monthly Incidence of Acute Rspiruiory‘ll!i;n
Among Naval Recruits and Ship's Company (Permanent
Personnel)t .

light reflected from the glycol condensing surface of the
wheel of the instrument®

Under praetical conditions, particulariy in the presence of
dust in the air, glycol effecti is much reduced. The use
of other chemical aerosols that have been tried is limited by
their toxicity, odor, or destructiveness to fabrics and metals.
A recently reported controlled experiment in the offices of
the Met ki Life I Company showed that
under ordinary working conditions triethylene glycol vapor
{ailed to reduce the number of airborne bacteria and the m-
cidence rate of minor respiratory infections.™

Ultraviolet radiation of floors and upper air has been

among p
important factor. Bourdillon and his group concluded that
there is justifiestion for attempting to reduce the load of
airborne micro-c i by the hods now ilable*
They have explored the properties of a number of com-

pounds, and their {usi are in sg! with those
of American investigators.
The present status is admirably reviewed by the C it

tee on Sanitary Engineering of the National Research Coun-
¢il,” and by a subcommittee of the American Public Health
Association” Both committees believe that the problem of
air disinfection is still in the experimental stage. Since knowl-
edge of the effectiveness of glycol vapors has not kept pace
with the development of vaporizing devices, there is real
danger that commercial exploitation of the various devices
may discredit the method and discourage careful research in
this important field* More experimentation is needed béfore
a definite conclusion can be reached concerning its use in
industry and public buildings.

VALUE OF AIR COOUNG UNDER
TROPICAL CONDITIONS

Although statistics are not at hand to indicate the deaths
or retarded recoveries of patients due to lack of air cooling
in ships operating in tropical waters, it is generally agreed
among competent observers that high temperature and hu-
midity are major factors in prolonging disability and in-
creasing mortality of the sick and injured. Physiologic data
obtained on healthy men, moreaver, show the large loss of
body fluids and the stress on the cardiovascular system in
terms of increased pulse rate when these men are continu-
ously subjected to high P Even at rest about
50 ce of fluid per hour are lost as sweat™ through intact skin.
In burn patients the difficulty, encountered in temperate

1 of maintaining fluid and el lyte balance is tre-

studied extensively at the Naval Training Center, S:

dousl d by the additional evaporstive fluid

N.Y. In barracks housing naval recruits, hospital admissi
for respiratory infections (mestly catarrhal fever) were 25
percent lower in a group of men exposed to ultraviolet ra-
diation—2537 Angstrom Units, 1 to 7 ergs per {em®) (sec)
at bed level—than they were in adjacent control barracks
without ultraviolet radiation™

A controlled study over a six-year period on the evalua-
tion of ultraviolet radiation of sieeping quarters as a sup-

I to pied hods of respi y disease contro}
has been reported™ The amount of radiation over the last
two years of the period was believed to be about five times
that recommended commercially. No significant effect on
the incidence of disease could be detected in about 400 in-
mates during the six-year period. This conclusion may not
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loss in bot envir Naval hosp
wards, laboratories, and living spaces air cooled, represent a
notgble achievement in the control of environmental fac-
tors for the purpose of providing better treatment of pa-
tients, especially those suffering from extensive burns.

Patients who have such varied conditions as heart disease,
thyrotoxicosis, shock from any cause, or severe hemorrhage,
or those who have had an anesthetic, will invarisbly store
heat when subjected to a hot humid environment. The gradi-
ent between the body surface temperature and the environ-
mental temperature is such that loss by radiation is slight.
The heat loss by evaporation in a warm bumid environment
is low whether the patient does or does not perspire. The

! ships having all.,~



