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BACTERIA in the DUST of ROOMS.

I. Introduetion.
(a) - Presence of bacteria in dust.
(b) — Transportation of Bactaria by dust.
IT. Discugsion — bacteria in the dust of rooms.
(a) — Harboring of hacteria in carpets of
1. Private houses,.
2. Public places.
(b ) ~ Comparisons of quantities of dust found on
1. Bare floors,
2., 0iled floors - prevent rising of dust.
3. Carpeted floors.
(e) — Original investigation.
1. Racteria found in dust after sweeping.
(1) Bare floors.
(2) 0iled floors.

(3) Carpeted floors.
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. Bacteria found in dust after various wsys of swesping.

3

» Bacteria found in dust after various ways of dusting.
(1) Feather duster,.
(2) Moist cloth.
4, Number of bacteria found in & still room.
5. Number found after a shower.
III. Conelusion.

1. Bacterisl origin of the infectious diseases.

2. Cleanliness,




Bacteria are found every-where in nature, execepnt at very
high altitudes and at great depths. Among these various places, the
dust of the air containg a great number of these minute microscopie
organizations, PFurthemore, these micro-organisms are very a2pt to be
found clinging singly or in clusters to the larger or smaller parti-
cles of one kind or another, which usually make up the bulk of visib—
le or invisgibie dust in inhabited regions.

It is well known thst there are certain occupationas which
confine persons to closed rooms or places in which dust particles of
one kind or another are very abundant. Thus day after day, personsg

confined in air charged with coal-dust, metallic dust, cotton, woolen,

I_!.)

or tobacco dust, are subject to attacks-6f more or less well marked
pulmonary affections.

There are three prominent forms of the living elements of
dust, or the minute vegetasble organisms, called bacteria, yeasts,
and molds. Among these, the bacteria are far the most important;
most of them being harmless to man and serving a very important pur-
pose in the eeconomy of nature in tearing asunder dead and worn out
orpanic material and setting it fres in suitedle condition for the
building up of new forms of life. A few species of bacteria however,
are capable of caugsing some of the most wide—spread and dreaded of

human digeases.

The atmosphere ig never entirely free from dugt and bacteria
but there are times when the number is greatly reduced. Ag the con-
ditions of warmth and moisture favor the growth of bacteria, it might
well be supposed that during the summer there are greater number:

present than in the winter months, And this is the case; during the




1ate spring and summer, there sre several times as many bacteria
present in the air, both in doors and out. Besides the favorable
warmth and moisture of these seasons, there is the additional adv:-n-
tags of a great amount of decaying matter present, both vegetable and
animal, Then, too, there are pgrioﬂs of the same geason where the
numbers of bacteria in the atmosphare are greatly diminished or in-
ercaged, Immediately after a shower, the air is cleansed and freed
from a large number. This condition remaing so long as the bacteria
are moist,

That dry air and dry ground gurfaces and winds favor the
distribution of dust, and that still air and moist ground tend to hold
it in cheek, are facts which every one's observation teaches. There-
fore we would expect a greatly inereased number of bacteria prozment
in the air on an exceadingly warm and windy dazy. A high wind blowing
seross o region rieh in dry, pulverized germ laden material, will for
o time disseminste large numbers of micro-orgenisms; but at the szme

time, it tends, by the dilution which it affords, and by the carrying

them off to other msgions, to speedily reduce the number in any given

place,
Thug we see the dust furnishes a very good means of trans-

porting bacteria. As has besn previously stated, the majority of

germa are non-pathogenie to man, but there are some which c&uss sgevere

and wide-gpread diseases among men, for example, consumption, measles,

amd others, somes causing a variety of disesses among the lower animals

The confined air of infected places can becone the carrier of disesses

aither by depogiting those germs upon alimentary matter, or on the

-

surfaee of wounds, or by transporting them into the respiratory pass-—

gges.,

It ig not necessary that the germs thrive and multiply in
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the air, but the dust may only serve &s s resting place for them, but
when taken into the body, they may begin =2 rapid growth ans soon
cause 8 well developed digease. This is the ease with the georm of
consumption, the Bacillus Tuberculosis; it does not grow in nature,
go well, outside of the bodies of men 2nd = few species of warm—
blooded animals. It may, however, remain alive for a long time,

in the =so0il or air, Fortunately the safe guards of the boady against
inhaled germe are constantly in aetion, and in a large degree, in
many personsg, actually and wholly proteet against danger, even in
dirty and infectious places.

Many disezse Producing bactsris soon die and in greater or
less numbers, soon after ithey are expelled from the podies of siek
persons, many are swept away by the winds into uninhabited regions;
many fail to come intomcontact under favorsble conditions with sus-

ceptible beings, BRut these natural safe guards cannot be implicitly
elied upon for safety at 211 times. It is certain that in the out
of doorg air, in the country, and 21so in the citlies whos= stroots
are kept decently clean, there is little danper of harm from the in-

halation of germs of some diseases, because the purifying ageney of

1y dilute it that it will be practically free from disagqe gFerms .
on the whole, the risk of infeetion from out of 5oors dust, even in
crowded towns, unless they are notably filthy, is not actually very
great, |
Indoors, however, the conditions are entirely different.
Here, as elsewhere, the sourees of micro—-organisms are various.

Thev mav be brought in on the feet and garments from the streets or

other places, or be blown in through oban windows and doorsg, Oor drawn

7 and 2ir eurrente will sither soon sweep away the dust or so large-

in by other modes of ventilation, It is perfectly obvious that unless
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the windows be widely open or liberal air currsnis in some way extab-—
lished, the too common methods of so-called dusting = that ig, the
stirring up of the Adust which has settled on the smooth Places in &
room S0 as to allow it to settle again on the rough aﬁ?facas and in-
gonspicuous places where it does not ghow — is worse than ussless
since the dust and the perms are not in this way desgroyed but only
redistributed and put for a time in a situstion suitable for inhala—
tdon. Carpets and heavy hangings an’ upholstery with rough goods,
all insurs the more or less persistent retention of dust particles in
rooms and with these, the harmful germs, if such be present. Carpsts
which are tacked down to the floor

twice during the year, and they afford an excellent harboring place

I-%;

or bacteria, both in the carpet and under it. The old fashioned
chairs and couches with their rich and heavy upholstery, furnished
znother pood resting place for numbers of bacteria. Fortunately, the
greatezt number of chairs and almost all furniture of the latest manu-—
facture, is of the simplest style with smooth polished bottoms, backs
and arms.

Hard floors th rugs, which may be cleaned out of doors,
as few and ag light hangings as are practieable, no upholstered furni-
ture, or upholstered as far as may be with smooth surfaced fabrics,
the use of moist dusting eboths, and the wide opening of windows and
doors when cleaning is going dn, - these are the general supgestions,
which, if followed, will confer in a large degree, eben in populous
towns, a sense of security against the dangers of dust in private
houses in which healthy persons live.

In housas and larger buildings which are supplied with a

System of foreed ventilation, or where ever the ventilation draught

s 8Te very seldom taken up morse than




trong enough, a great deal may be accomplished in the way of
keeping the dust out of the buildings by the use of chessa cloth
or thin cotton batting screens placed across +the gip currents near the
entrance of the ventilator shafig

A class of buildings in which the bacteria of dust is a
matter for very serious eonsideration, is that of churehes, schools,

theaters and other places where largs numbers of persong are frequent-

1y crowded together. Here the individusl, in the matter of cleanli-

ness of the air he breathes, is largely at the merey of his fellows,

]

and especially of the persons too often ignorant and careless to whonm
iz intrusted the more or less frequent sweeping, dusting, or other

cleaning of the rooma. The ventilation of many of the theater

iz

o

usually inadequate, even for the purpoge of carryirg off the vitiated

air of respiretion, and is of almost no ume in freeing the air of

door air rarely and perhaps never gweep through them, carpeted and

1
dust., Close walled they are apt to be, so that large volumes of out !'
\
E
the chairs upholstered in plush, vizitéd by large numbers of a1l u

Kinds of people who, in the long sittings are very liable to thorough-

1y their shoes on the cesrpets and leave other wastes behind them.

The floating particles accumulate in theaters in enormous quantitiss,
and it is a fact that in most theaters ﬁ%ﬁe is no effieient means 15
nade vee of to get out this accumulating dust. The eoarse dirt is ih:
gwept up &nd earried off, but the finsr dust is simply stirred up : ! ;
ggain from the seats to setile back into the plush oFf carpets, to be
distributed anew by the incoming and out-going audienéa._ The faet is, %I
the upholstering of the chairs of the publie also, ought never to be l

fone with plush or other rough fabrie which cztches and holds the dust.

The floors should not be carpeted, ag there are plenty of other whole-




gome substitutes, and both the ventilation and dsily cleaning should
e done under some intelligent instruetions.
This matter of enforecing reasonable clesnliness in places
of assembly, rests, as all other matters of sanitary reform ultimately

do, with the peorle themsslves. So long as the patrons of filthy

theaters permit themselves to remain the vietims of ignorance or

ecarelessness, the managers of theavers will doubtlesgs continue to do
just as they have been doing, no matter what in their praectices is

ahown to be dangerous.

Public conveyances into which, especially in this country,
people are erowded indiseriminately, are very rarely ppoperly cleaned
and dusted. OFf course, in these it is not the ordinary inorganic
dust whieh is most to be dreaded, but the material which came from

uneleanly travelers who are the vietims of some bacterial disease.

o o

The dust of ordinarily celean public rooms and of private

L¥s)

y i8 not, as we know, dangeérous or especially harmful unless it

houses y

has among its ingredients, the living germg which have come from the
bodieg of persons suffering from a bacterizal disezase.

The end to be accomplished, then, in housekeeping, is the
removal and not the gimple redistribution of the dust. There are two
important means of getting rid of dust, either in private houses or
in places of public assembly. The first is to sweep and to stir up
the dust with the windows =nd doors wides open so that the temporarily
floating particles may be largely ecarried out of doors, where they
will be soon diluted and swept off. It should, in the second blace,
be borne in mind that in still rooms the dust, and with it the larger

part of the aeral germs, will settle, within s few hours, so as to

s ol

leave the Toom with a comparatively zmall number of baecteria in the

air, Ir, now, the mopping of the floor of the dusting of furniture




with moist cloths be practiced, the larger part of the dust may be

completely removed from the rooms. The completeness of this removal

will, of course, depend largély upon the simplicity of the furnishing

the intelligence which is used in the work. If the regulation of

and

the work of dusting and sweeping rooms is left to ipgnorant and care—

jess servants, without intelligent and persistent supervision, it can-

3

not be expected to result in elean living places.
It may be well to ecall attention in the briefest way to
many devices in reach of the enlightened housekeeper for cleaning
cerpeted floors without raising clouds of dust. Sueh practices as the
gprinkling of earpets with coarse salt, or salt and bran, moist tea
leaves, or other substances which keep down dust, the use of some of
the more perfect forms of patent ecarpet sweepers and other devieces,
may be brought to bear in solving the problem of elean living.

The following data are from experiments made by ths writer.
Rxposures were made on agar plates; petri dishes four inches in dism—
ster were used. The bacteria were grown on sets of media whiech con-

isted of milk, litmus milk, potatoes, bouillon, agar, and gelatin,

o

The exposurses were made in a residence of ten rooms and oeccupied by 2

family of five. All eXposures were made in living rooms and the

plates were placed on a chair in the middle of the room. The expos-

ures were 21l made in the day time and the house was comparatively nev

having been cecupied but six months,

E . ATt er sweeping carpeted floors with a broom,

Time of Bxposure - Length of growth — Number of colonies.

TR >
A'=U1E gag. ~1— — =growih 20 hr8, —omomim T 2 Kinds -2.

= MR T e R S LS - S TR e

— et wem  mem e

.

ST

(§
o 1 418
!




Time of exposure.

A

B

n
A

Time

D

0
b

‘E|

¢

H

G

H

of exposure.

o1

BOCG =t

O

N

Lo

30

Length of growth

g — = = = = — = _@powth 44 hrs.— — ~ 1590

AN e b e S T i AL B

II - After gweesping an oiled floor,.
Length of growth
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-~ After sweeping a carpeted room with & carpet swesper.
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IV - After dusting with a feather dusder.
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V — After dusting the above room with a slightly dampened

Growth 18 hrs. -

- 30 gee, — Growth 18 hrs, —
- 60 gee, — Growth 18 hra. -
- 15 gsee. — Growth 34 hrs. -
- 30 sec. — Crowth 34 hrs. -
- 80 see, — OGrowth 34 hrg. -

— After sweeping a bare
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VII - Refore sweeping bare floor.

15 gee, — Growth =20 hrs, —
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—- 60 sec., — Growth 30 hrs,

— 15 gec. — Growth 40 hrs., -
— 30 gec, — Growth 40 hrs., -
- 80 sec, — Crowth 40 hrs. —

VIII - After sweeping when
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~30 see, — Growth 18 hrs. -
- 80 seec. ——Crowth 18 hrs. -
-~ 15 gec., — Growth 40 hrs, -
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ve room, immediately after a shower.

¢. — Growth 18 hrs. — Colonies 1 — Kinds b

seec, — Growth 18 hrs. — Colonies 2 - Kinds a1
gsec. - CGrowth 18 hrs - Colonies 1. - Kinds 1.
gsec. — Growth 40 hrs - Colonies 8 — Kinds 1.

38c, — Orowth 40

¢+ — Growth 40 hrs. - Colonies 7 — Kinds 1.

hrs -

«Colonies 12 —-Kinds 1.

of the seversal colonies on =ets of media.

characteristies,

1, Bacterium ambiguum,
Agar — =limy moist growth, very thin.

Bouillon - clouded.

Y

3

Gela

g
L

gurface.

Potato — Creamy growth.

Litrmuus milk -~ watery.

A — 2., Baeillus Subtilns.

Agar - grayish, thiek ,wrinkled eolonies.

n — liguefied with white round coloniess on

Potato — velvety wrinkled growth of & grayish brown

¢color.

Gelatin — white growth on surface and liquefisad

line of dinoeulsation.
Bouillon — White, thin, filmy skum on top.
Milk — Coagulated.

Litmug milk — Coagulated and turned white.

Agar — prayish white, thick wrinkled growth,

Bouillon - White filmy growth.

Mill - Coagulated.

along
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- 2, Mierococcus pyogenes.
Agar - yellowish gray spots,
Boujillon — white sediment and clouded.,
Potato — abundant white growth,
Milk - Cosgulated,
Litmus milk - liquefied and cloudy, with
~ 3. Mierocoecus fostidus.
Gelatin - liquefies &lowly; white shinv growth.
'Agar - White irregular growih.
Potato —~ irregulsar shiny growth with a reddish tings.
Bouillon - white filmy growth on top.
Milk - coagulated.
Litmus milk — coagulated.
=~ 1.,Mierococcus Dyogenas,
Agar — vellowish gray spots.
Rouillon — white sediment and elouded.
Potato — white think growth.
Milk — cosgulated,.
Litmus milk -~ coagulated.

gelatin - liquefied and cloudy with sediment,

¢ - 2, Baeillus Subtilus.

Bouillon - white, thin filmy growth.
Agar — grayish white wrinkled growth,
Milk - coagulatsc
IAitmis milk - eoagulated and changed color to white.
potato — velvety, thick, wrinkled growth of & dirty

white eolod.

gelatin - liquefied along line of inoeculation,
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- 3. Sarecina Auranticea.
Gelatin - liquefied along line of inoeulstion.
Agar -~ orange colored growth,
Potato - thieck growth of an orance eolor.
Milk - coagulated.

Litmus milk - eoagulated; acid reaction.

Bouillon - elear and & heavy sediment.

1- Growth ssme as A - 2.

- 2 OGrowth same

a

0]

Q
|

— 1 @rowth same 28 ¢C - 1,

- 1 growth same 88 B - 3.
B

- 2 growth same as

Q
i
foud

- 1 growth same as

— 2 growth same ag B - 3.

-~ 1 growth same ags B — 1.

- 1 growth sams as B — 2,

- 1 growth same as A - 2.
B

- 1 growih same as

Q
i
—

- 1 growih same A8
-~ 2 pgrowth same as B
— 3 growth same asg B
— 1 prowth same as B — 1.
- 1 growth sams as A
- 2 growth same 28 B — 1.
—~ 1 growth same as C —~ 1.
~ 1 grovth same as C - 3.
—~ 1 growth same as B -3

— 1 growth game as A - 2
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R - 2. Raeillus Rugosus.
Gelatin ~ thin colorless growth on surface,
Potato — thick yellowish white growth,
Bouillon - elouded and a sediment,
Milk -~ changed to 2 dark color.
Litmus milk - same as milk, with a disagreeable odor,
Apar - white raised growth.
S -1 same 2g B — 3,
T —1 same ag A — 2,

U -1 same asg ¢ - 3,

W - 1 same 22 ¢ - 2,
X -1 same as B - 1,
Y -1 game a8 B - 2,
7 — 1 game aa ¢ - 3,
& — 1 sanme as R - 2,

[

We are just entering upon a new epoeh in our knowledge of

disease. The discovery of the bacterial origin of 8o many of the
infeetious diseases, which have here-to—fore been as mysterious as
they were fetsl, has placed us on a higher level. There is good hope,
in the not distant future, that we may'not only in 2 large degree
limit the spread of these diseases, but even learn reliable means of
eure for them,

Tt i8 bheecause medical gecience is raising itself in the light
of our new knowledge, that we are hearing so much these days gbout
bacteria and gerﬁs snd infeetion and the need of more intelligent
cleanliness .

Tt iz not a mere fashion nor the fad of the passing hour,
which dictates the doetrine of cleanliness in person, food and air.

If our regeareh into the sourees of widespread human ill does ecarry
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ug down into the invisible "-’fOfff'ld, we bring from it

sueh kKnowledge

gs is full of significance and rich in the promisze of human progper—

ity.
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