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valuable for removing iron stains from fabrics
and other materials. It sometimes injures silk
and must be used with caution on colored goods.
A twenty per cent solution is effective, but it will
lose its strength unless very tightly corked with
glass or rubber. The fumes escaping around the
stopper will rust metals and “eat” fabrics even
at some distance.

Whenever this acid is used there should be
thorough rinsing of the fabric in water, prefer-
ably warm, and then neutralization in ammonia.

III. Bleachers. These are sometimes used
to remove color from colored fabrics, but more
often to remove the yellow or brownish discol-
oration from fabries which are naturally yellow
or which were originally white.

Sometimes the action is the result of adding
oxygen to the coloring matter; sometimes it
takes oxygen away. In both cases colorless com-
pounds are left, and in both cases moisture is
necessary.

The best bleacher is sunshine with moisture.
The action here is very complex, resulting in the
formation of ozone, but there is never any harm
to the fabric. The best way of using “Nature's
bleach™ is to spread the fabrics on the grass, wet
them frequently with soapy, or better with borax
or ammonia water, leave out over night for the
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dew to form on them, turn occasionally that all
parts may be acted upon, and continue this until
the desired whiteness is reached.

In “dog days,” however, the fabrics must be
carefully watched, else they will mildew.

The best time for grass bleaching is during the
long days of June.

If grass is not available, any other means by
which the wet cloth can be exposed to direct sun-
shine will answer. The wet, yellow handkerchief
or lace may be kept by the sunny window until
bleached.

Cloth laid on the snow bleaches fairly well.
When clothes freeze the moisture is retained so
much longer that even in the short, sunny days
of winter considerable bleaching may be done,

All bleaching with chemicals is attended with
danger to the fibre; but it is so much more rapid
and so convenient a method that not only its
dangers should be understood, but also how to
obviate them.

When the chemical has completed itz action
with the coloring matter, it attacks the fibre
unless quickly removed.

1. Hydrogen peroxide, H.O, may be pur-
chased as a five per cent liquid. This is a power-
ful oxidizing agent. It loses the extra atom of
oxygen readily and should be kept in a dark place,
preferably closed with a rubber stopper,

Hydragen
Peroxide.
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It may be safely used with all fibres, being
especially good for wool. The bleaching action
is permanent. g

It is an excellent disinfectant for wounds, sore
throat, etc.

Sulphur 2. Sulphur dioxide, SO,, is made by burning
sulphur in the air. With moisture the dioxide
forms sulphurous acid, H,SO,.

This is effective on moist silk, wool, straw and
paper. The fumes should not be breathed. The
country housewife attaches the wet, yvellowed
straw hat to the bottom of a barrel, which is
then inverted over a small kettle of coals and
sulphur,

This is much less destructive to the fibre than
chloride of lime, but the color often returns.
The fumes from a burning match held under
the wet hand will remove the purple stains left
from black kid gloves. They are also very effect-
ive for blueberry and blackberry stains.

The common sulphur candle is a convenient
means of obtaining sulphur fumes. They may
be readily concentrated by inverting over the
candle a paper, cardboard or other funnel.

Dbt ck 3. Caleium hypochlorite is called bleaching
powder and “chloride of lime.” Its composition
is not definitely known, but approximately is
given as CaOCl,. A similar compound is some-
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times called *“chlorinated lime.” (Chlorinated
soda is also on the market. )

When treated with acids this gives off chlorine,
freely. The carbon dioxide in the air liberates
it slowly, so that its very presence in the house
(or its use as a deodorizer or disinfectant) is a
prolific source of rust and deterioration of cotton
and other fabrics.

Whether used for general bleaching or in the
removal of stains, thorough rinsing and neutral-
ization in ammonia water must follow, else the
fabric will suffer.

4. Jawvelle water, really sodium hypochlorite,
is a compound made by mixing “chloride of
lime” and sodium carbonate. It is excellent
for the treatment of old or obstinate stains as
well as a general bleach. Ammonia or sodium
" hyposulphite should be used afterwards.

5. Sodium thiosulphite—called also hyposul-
phite, Na,S.0, + 5H,0, the “hypo™ of the pho-
tographer—is especially effective in removing
the marks of indelible ink containing silver
nitrate.

6. Borax (see page 149).

IV. Solvents. For grease there are naphtha,
benzine, gasoline, ether, chloroform, extremely
volatile ; kerosene, turpentine, carbon tetrachlo-
ride, coal tar benzine (C,H,), alcohol less volatile,

Javelle Water,

Hyposulphite,

Borax.

Solvents,
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The vapors of all these substances are heav-
ier than air, therefore sink. They should be used
out-of-doors or by an open window, and never
where there is any fire. There should be a cur-
rent of air near the floor to ensure quick removal
of the vapor,

Turpentine is a resinous oil which serves as a
solvent for paint, grease, tar and wax. Mixed
with oil, preferably boiled linseed, it makes the
best general furniture polish. It cleans more
readily than kerosene, but does not give so good
a polish. It removes ink stains from polished
woods, from which it usually removes the gloss
and should be followed by oil and hard rubbing.
It will remove some inks from colored fabrics.
In the laundry it tends to whiten clothes. When
fresh it is clear and has little odor. When ex-
posed to the air it takes up oxygen, darkens and
thickens. This should not be used on fabrics, as
it will itself stain.

The vapors of chloroform and carbon tetra-
chloride are non-inflammable and non-explo-
sive. These, like ether, should be used where
there is a good draft, as they produce anwesthesia.
Chloroform is least likely to injure colors,
although ether is usually safe.

V. Oils. The most common vegetable oils
are raw and boiled linseed, sweet or olive and
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cottonseed. They are all good for polishing
woodwork and metals, for softening and bright-
ening leather (particularly olive oil), to imbed
frictional materials, as emery for iron, rotten-
stone or tripoli for brass and copper; to soften
pitch, tar, etc.

Mineral oils are kerosene, an excellent cleaner,
a good polisher, a solvent of vaseline, an insecti-
cide; and paraffin oil—less odorous than kero-
sene but a little more expensive. Mixed with
turpentine in equal parts it makes an excellent
furniture polish for very light-colored woods
when the linseed oil, which is usually used, might
darken them too much; coal tar benzine, C,H,,
is excellent for removing grease, pitch and resin.

VI. “Alcohols.” Ethyl alcohol, C,H,OH, Alcohols.
“grain alcohol,” is valuable for removing stains.
“Wood alcohol,” CH,OH, is less effective and is
poisonous when taken internally. It should
therefore be labeled *“ Poison.”

Denatured alcohol may or may not be effective
for use on fabrics, according to the foreign
substances which have been added.,

Alcohol dissolves shellac and turns varnish
and wax white. White stains on shellaced wood
are removed by gentle tapping with a bit of
flannel cloth wet in alcohol.

VII. Stiffening Agents. Starch is obtained oo
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from many plants, but chiefly for laundry uses
from corn, wheat and rice. Potatoes and sago
also furnish it. Wheat starch is most satisfac-
tory for general purposes. It gives a more flex-
ible stiffness and smoother surface than corn
starch,

Rice starch is excellent for delicate work, as
fine dress goods and laces. As was shown in the
previous pages, uncooked starch is not soluble in
water.

In cold starching the spaces between the
threads of the fabrics are filled and the surface
coated with the fine powder. The heat of the
iron with the moisture brings about the change
of condition and great stiffness results.

It is better for general stiffening purposes to
cook starch thoroughly before applying it to
the fabric. As this cooking may caramelize a
part. making it slightly yellow, a very little blu-
ing may be added to counteract it. Thoroughly
cooked starch should not stick to a hot iron; but
a little turpentine, wax or paraffin added helps
the iron to slip over the surface more readily
and adds some- gloss.

A little borax in the starch preserves the stiff-
ness of starched articles when they are exposed
to dampness, as at the seashore.

Starched articles should not freeze before
ironing.
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Prepared starches are sometimes made soluble
by treatment with acids. These frequently affect
the color of colored fabrics upon which they are
used.

Some also have borax or other alkali combined
with them, and these also change colored fabrics.

Blues, pinks and greens seem to be most sus-
ceptible to these changes. If a blue is turned
pinkish it may be well to add a little ammonia or
borax to the starch; if pink is turned blue, add
a little acid—clear vinegar or lemon juice. Per-
haps the safer way is better, i. ¢., to use only the
starch bought in bulk.

Gum arabie, sugar, glue and gelatine are all
valuable for stiffening thin, delicate fabrics.

Black laces, straw hats and ribbons are often
stiffened sufficiently by rinsing them in alcohol
and water. This slightly dissolves the still
remaining stiffening.

VIII. Bluings. These substances are used to
counteract or cover by their blue color the yel-
lowness which results from imperfect washing or
rinsing; from too much or too strong alkali;
from iron in the water ; or from the action of the
air or the absence of light, as when fabrics are
unused and stored in dark places. Blue and
vellow, however, do not make white. The color
which results from the use of bluing varies from
gray to green or blue when compared with white.

Other Agents,

Bluings.
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The bluings act either mechanically by leaving
a fine, impalpable powder among the meshes as
ultramarine, or by a tint absorbed by the fibre
from the blue solution.

The public laundries use almost exclusively an
aniline blue. This may be purchased solid or
liquid and is a real dye. It requires an acid
medium before it will set, and too many times
this acid injures the fabrics. As it is a dye, it is
difficult to remove the effects when too much is
used.

A good blued water is excellent for preserving
the original color of blue fabrics, It also im-
proves the appearance of dull or blue-black
goods.

IX. Frictional Materials. These do not act
chemically, but are important agents in the proc-
esses of cleaning and preservation. They may
be combined with soap, oils or other substances
into solid or paste-like form.

The best of the frictional materials are whit-
ing, silicon, rouge, rotten-stone, tripoli, emery,
pumice and common sand of various degrees of
coarseness. Coal ashes, sifted, make an excellent
frictional material.

The commercial, prepared forms are often
more convenient for use, but much more expen-
sive; and any undesirable, sharp, gritty parti-
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cles, which would scratch or mar the article
scoured, might not be detected until the injury
occurred.  Again the temptation is strong to put
into these manufactured materials substances
which will “take hold quickly,” or “do the work
in half the time,” and these are apt to be injuri-
ous to the articles cleaned.

X. Absorbent Materials. Pipe clay, Fuller's
earth, French chalk, are perhaps the best. It
should be remembered that starch, flour, meal,
sawdust, blotting paper and similar materials
have much absorbent power. These extract
liquids mechanically and therefore do not affect
the fabric. g

XI. Miscellaneous: 1. Alum, a crystalline
double salt of potassium and aluminum. It is
used for clearing water from suspended organic
matter by coagulation, for “fixing” colors and
for making cotton fabrics less inlammable.

For the laundry, two ounces of alum to a
gallon of water is sufficient. Less than this will
set most colors.

Sugar of lead, lead acetate, fixes colors,
but it is a strong poison and its use is not
recominended,

2. Litmus paper is convenient for testing
solutions, either for acidity or alkalinity. The
red paper will give a rough test of free alkali if

Absorbent
Materials,

Alum,

Litmus Paper,
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it be moistened and laid on soap; the blue paper
for acid, on bread dough, etc.

One piece may be used alternately in acid and
alkaline solutions an indefinite number of times.

3. Sodium chloride, NaCl, common salt, is
used as a condiment, an antiseptic; for friction
and absorption: to remove silver sulphide (see
p. 112); in the laundry for fixing colors tem-
porarily and to aid in removing red wine, bload
and iron-rust stains.

Its action in setting colors is chiefly in decreas-
ing the solvent power of the water.

New goods, liable to fade, should be rinsed in
it before being washed with soap.



CHAPTER VL
ANTISEPTICS, DISINFECTANTS, INSECTICIDES

UNDAMENTALLY and ordinarily clean-
ness depends upon the prevention or re-
moval of unclean conditions—both the presence
of the living agents and that of the organic
matter on which they feed. Rosenau says:
“While the old idea that filth and unsanitary
conditions breed disease de novo is wrong, it is
nevertheless true that these conditions keep
the infectious principles alive and favor their
propagation.”

When infectious material is present, danger
is imminent and safety may require that the
living agents be destroyed that they be not
spread about.

If their growth can be prevented, a measure
of safety is attained. This is the condition of
antisepsis. It is brought about by producing
unfavorable conditions of growth. For this pur-
pose positive or negative means may be em-
ployed. The addition of sugar in preserves
lessens the air and water supply of the ferments;

Antisepsis.
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salt withdraws moisture; drying by any means,
as the admission of sunlight and fresh air—
these are all antiseptic measures. Or, substances
may be applied which will retard or prevent the
growth of the germs. These are called antisep-
tics; soap, salt, strong acids, essential oils,
smoke, all act in this manner. Weak solutions
of substances which when strong will kill the
germ usually prevent or retard its action. Boric
acid is one of the best of the chemical antiseptics.

But this is only partial immunity. Safety re-
quires that the living agent of infection be Eilled.
This is the office of disinfection. Substances
which kill disease germs are called disinfectants.
All disinfectants are germicides. Sterilization
means the absence of all life, whether by proc-
esses of removal or death. This is a much
broader term than disinfection. Disinfectants
may kill the pathogenic forms, while many harm-
less ones remain. Sterilization would affect all.
This is seldom necessary. The state of asepsis
is equivalent to sterilization.

An ideal disinfectant will destroy the patho-
genic germs without injury to the infected mate-
rial. This may be difficult to find, as no one
agent is applicable either to all germs or to all
materials. Direct sunshine is Nature’s best and
cheapest disinfectant. It will, however, fade
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color: but this should not be considered where
infectious material is liable to be present. It
destroys the superficial spores as well as the
active forms; but cannot penetrate opaque ob-
jects, and not deeply into solutions. It is most
effective, then, on surfaces.

Dry heat, 300° F., is sufficient to destroy the
common pathogenic germs, but this is far above
what can be used, without injury, in most cases.

Dry heat is not so effective as moist heat.
Anything that can be boiled or steamed can be
most surely made safe.

In “Disinfection and Disinfectants,” Dr. Ros-
enau says, regarding dry heat, boiling and
steam :

“Most materials will bear a temperature of
110° C. (about 230° F.) without much injury,
but when this temperature is exceeded, signs of
damage soon begin to show. Scorching occurs
sooner in woolen materials, such as flannels and
blankets, than with cotton and linen. The over-
drying renders most fabrics very brittle, but this
injury may be lessened by allowing the materials
which have been subjected to dry heat to remain
in the air long enough to regain their natural
degree of moisture before manipulating them.

“The ordinary household cooking oven is as
good as any specially contrived apparatus for the
+disinfection of small objects by dry heat. In the
absence of a thermometer it is usual to heat

Dry Heat,
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the oven to a point slightly below the tempera-
ture necessary to brown cotton, and expose the
objects no less than one hour.

“Dry heat fixes many stains, so that they will
not wash out. This is especially marked with
albuminous materials coagulable by heat, and
the method should not be used for the disinfec-

“tion of fabrics and objects soiled with blood,

sputum, excreta or similar substances.”

The objection to such use of the oven lies in
the handling of infected articles in the kitchen,
the worst place in the house to set free these
dangerous plants.

“Steam is the most valuable disinfecting agent
we possess. It is reliable, quick, and may be
depended upon to penetrate deeply " if the appli-
cation is prolonged. *“It does more than disin-
fect; it sterilizes, DBacteria are killed instantly,
spores are killed in a few minutes, and it may
therefore be used to destroy the infection of any
one of the communicable diseases. . . ."

“Steam is very apt to shrink woolens and in-
jure silk fabrics. It ruins leather, fur, skins of
all kinds, also rubber shoes, mackintoshes and
similar articles made of impure rubber.”

“Boiling is such a commonplace, every-day
process that it is often neglected in practical dis-
infection, despite the fact that it is one of the
readiest and most effective methods of destroy-
ing infection of all kinds. An exposure to
boiling water at 100° C., continued half an hour,
will destroy the living principles of all the
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known infectious diseases, even very resisting
spores. ... ."

* Boiling is particularly applicable to the dis-
mfection of bedding, body linen, towels and
fabrics of many kinds; to kitchen and tableware ;
to cuspidors, urinals and a great variety of ob-
jects. Surfaces, such as floors, walls, beds, fur-
niture, etc.,, may be effectively disinfected by
mcchamcall\' cleansing them w ith boiling water.
The efficacy of bmlmg water, espeu.ﬁlv \-\ht.‘l]
used under such circumstances, is greatly in-
creased by the addition of corrosive sublimate,
carbolic acid, or any one of the soluble germi-
cidal agents. The addition of lye, horax or a
strong alkaline soap greatly increases the pene-
trating power of boiling water, when applied to
surfaces soiled with organic or oleaginous
matters.”

*In using boiling water for.the disinfection of
bright steel objects or cutting instruments, the
addition of one per cent of an alkaline substance
(bicarbonate of soda) will prevent rusting and
injury to the cutting edge.”

“In the household, small objects, body and bed
linen, and other fabrics may be thoroughly disin-
fected by streaming steam by placing a large pot
or washboiler on the kitchen fire, and arranging
broom handles across the top to hold the mate-
rials to be disinfected. The whole should be
covered with a sheet or cloth to retain the heat,
and steamed for an hour or longer, depending
upon the degree of penetration required and the
energy with which the water boils,”
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Here, again, excessive precautions must be
taken in handling such materials in the kitchen.

Fire is by all means the surest disinfectant.
Anything which can be burned is reduced to its
inorganic elements, and these are not food for
the pathogenic germs.

Whenever any infectious material is liable to
be produced, as in all discharges from commu-
nicable diseases, an effort should be made to
receive it in or upon combustible’ materials of
little value which can be burned immediately.

Solutions. These must not only be strong
enough, but in such quantity that the strength
shall not be diluted by the infectious material
beyond the effective point. The time of action
is also an essential factor. If the microbes are
dry it will take a certain time to wet them before
the chemical action can take place. Unless the
infected material can be immersed in the disin-
fectant solution, it is difficult to keep the two in
contact long enough to effect safety. Tempera-
ture, also, is an important factor in successful
disinfection. It is always well to use warm—
hot, if possible—solutions and combine their
action with mechanical removal, or scrubbing.

Formalin is a solution of formaldehyde. A
very small amount is antiseptic, even 1 in 25,000
or 50,000, while one to four per cent kills in a
short time, This method kills spores, also,



COOKING AND CLEANING.  1m

Lime or quicklime, Ca(), is an alkaline earth.
It is very caustic and therefore useful in destroy-
ing organic matter,

Calcium hydrate, slaked lime, Ca(OH),, is Slaked Lime
made by adding one part of water to two parts
of quicklime.

For a disinfectant, freshly slaked lime should
be used. When the slaked lime is exposed to
the air it readily takes up carbon dioxide and is
converted into calcium carbonate, which has no
particular disinfecting power.

Whitewash is slaked lime mixed with water. Whitewash,
1t is an excellent disinfectant for surfaces, and is
a form of milk of lime, which is slaked lime
with about four times its volume of water. Milk
of lime must be prepared from freshly slaked
lime and should be thoroughly stirred to prevent
the insoluble hydrate from settling. At least
two hours’ contact should be allowed when this
is used for disinfecting excreta, and it should be
thoroughly incorporated. Milk of lime as used
for the disinfection of excreta in the United
States Army posts is made from one part, by
weight, of freshly slaked lime to eight parts of
water. The excreta should stand in this at least
two hours before disposal.

Ferrous sulphate, green vitriol, as copperas, Copperss.
FeSO,, so commonly depended upon as a disin-
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fectant, has been found to be practically useless.
It is a fairly good dezdorant.

Carbolic acid, C,JI1,OH, phenol, does not co-
agulate albuminous matter so readily as corro-
sive sublimate. It cannot be depended upon to
kill spores, but is fairly good for the vegetative
stage. In the strengths necessary for disinfec-
tion it is not destructive to fabrics, colors, metals
or wood.

It should be used in a 1-20 solution, If much
is required it will be cheaper to buy the con-
centrated, which is a ninety-five per cent solution,
and reduce it to the desired strength. Four
ounces of this strength with five pints of boiling
water will give the required 1-zo solution. The
strong acid is very corrosive and must not touch
the skin.

Quoting again from Dr. Rosenau's book, we
find that “in general practice carbolic acid is
used in from three to five per cent solutions, and
an exposure of no less than half an hour. Cloth-
ing and fabrics require deep penetration, and are
usually left in the solution one hour."”

Cresols are a class of substances obtained from
coal tar, found as impurities in commercial car-
bolic acid or phenol.

Their value is variable. Creolin is a common
and cheap member of this class. 1t contains
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about ten per cent of cresols and a small amount
of phenol held in solution by soap. It is at least
equal to and usually superior to the phenol. A
one per cent solution is effective for ordinary
purposes.

Potassium permanganate, KM,0,, the cham-
acleon minerale, as it was called by the early
chemists, is a powerful oxidizing agent and a
strong germicide under limited conditions. It is
readily reduced and rendered inert by organic
matter.

Swampy water may be purified by it if enough
is added to allow the faint pink color to remain
when the brown precipitate which has enmeshed
the bacteria is settled or filtered off.

There is a possible danger of internal irrita-
tion when this chemical is used continuously in
potable waters.

Mercuric chloride, HgCl,, corrosive sublimate,
is a potent germicide. It kills both active and
spore forms. It is a virulent poison, corrodes
metals, and unless used with salt it coagulates
albuminous matter. For disinfection of excreta,
therefore, salt must be added. [t dissolves with
some diffculty in three parts of boiling water
or sixteen parts cold water. [t should, there-
fore, be powdered before the water is added,
care being taken not to inhale the dust. The

Potassium
Permanganate.

Corrosive
Sublimate.
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solution is colorless and odorless, and has been
mistaken for water when not properly labeled.
The commercial tablets contain salt and are often
colored blue. The solution may be slightly col-
ored with indigo, or any of the aniline dyes, and
this should be done always as a precautionary
measure.

The 1-1000 strength is sufficient to kill non-
spore-bearing species if allowed to act for half
an hour. For spores the 1-500 solution and an
hour’s exposure is required.

A gaseous disinfectant is ideal if it can be
made to penetrate thick fabrics when they are
slightly moist, so that the gas may be absorbed
and brought into intimate contact. This is diffi-
cult to accomplish for the housewife, because
the gas must be delivered under pressure.

At present, formaldehyde seems to approach
this ideal most nearly. It is non-poisonous, does
not injure fabrics, metals or mineral surfaces.
In disinfecting with formaldehyde, temperature
plays an important part. The gas is not effective
under 50° F. and increases in power with the
higher temperatures. Moisture, also, is neces-
sary for its effectiveness. A basin of water, kept
hoiling, may be used to furnish the moisture.
The gas does not penetrate thick masses or fab-
rics readily, unless it is delivered under pressure,
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therefore such articles should be spread out as
thin as possible, and more time should be allowed
than for ordinary disinfection. P

When the disinfection of a room with a gas
is completed. the doors and windows should be
opened as quickly as possible. If a person enters
the room to do this, he should cover the eyes,
nose and mouth with a moist cloth to prevent
the irritation caused by the gas. Ammonia
sprinkled about the room will neutralize the gas,
but forms with it a substance having a very
persistent odor.

Soaps have an antiseptic action, and it is
asserted by many that pure white castile soap
is germicidal.

According to Dr. Rosenau: “Medicated soaps
are for the most part a snmare and a delusion so
far as any increased germicidal action is con-
cerned ; in fact, the addition of carbolic acid, bi-
chloride of mercury, and other substances which
have the property of combining with the soap,
seems actually to diminish the disinfecting value
of that substance. As a rule, a very small quan-
tity of the disinfecting substance is added to the
soap, and when it is called to mind what an ex-
ceedingly small quantity of soap is necessary for
the ordinary washing of the skin, and the further
dilution of this small amount by the water used,

Soaps.
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it is easy to understand that medicated soaps, as
ordinarily applied, canmot have an energetic
disinfecting action.”

The value of soap is in its superficial cleansing,
the removal of objectionable matter.

Another class of substances which are often
used, and sometimes with danger, are those
which destroy odors. These are substances
which combine with the decomposing matter,
forming new and odorless compounds. Charcoal
is such a substance.

This is the office of a true deodorant. The
name is sometimes applied to other substances
which produce no chemical or physical changes,
but simply cover up the odor given off by the
decaying matter by one stronger or more
agreeable.

Deodorants simply destroy smells; disinfect-
ants and germicides destroy germs. Most disin-
fectants are at the same time deodorants.

The question is constantly asked, *“*What disin-
fectants can T use that are common and cheap?”

The last published report of the American
Public Health Association speaks authoritatively
upon this question, and from this the following
quotation may be taken as a summary of the
present status of the subject:

“The weight of opinion seems to be that alco-
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hol from 4060% is quite a strong germicide,
but that lower and Ligher percentages are much
weaker in their action. Two observers class it
about midway between sublimate and carbolic
acid in strength.

“Whether it acts as a direct poison or indi-
rectly through the water present is not yet estab-
lished, but the weight of opinion seems to be that
it acts directly.”

The vapor from boiling alcohol solutions
is more effective as a disinfectant than the
solutions.

“There are a few common disinfectants the
efficiency of which has been firmly established,
namely, boiling water, hot soda solution (about
10% solution of sal-soda in water), milk of lime
( pieces of lime slacked to a milk), corrosive sub-
limate and formaldehyde. 1 would add some of
the cresol preparations except that they are pat-
ented and hence not cheap enough for common
use in the United States. [ leave out carbolic
acid because of its poisonous properties, and
chloride of lime because of its uncertain conipo-
sition. Nothing better or more effective is
needed to disinfect feces and such matters than
milk of lime; nothing to disinfect clothes than
steam, hot water or hot soda selution: for quick
sterilization of the hands a 1-1000 sublimate solu-
tion is the best: and as a room disinfectant,
f?m1alr.leh3:flc properly used still holds the first
place. . . .

Some insects are known to carry infectious

Insects,
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matter, and it is easy to understand how any
animal may convey such material from one place
to another and possibly to man. They certainly
do carry on their bodies minute infectious parti-
cles gathered from moist substances, as excreta,
pus, sputum, over which they have crawled.
They carry also the agents of decomposition
from decaying food, depositing them upon other
food and thus starting decomposition in it.

In some cases the infectious germ is intro-
duced into human beings from the body of the
insect as it stings or bites. This is the case with
the flea and the mosquito, which carry malarial
and yellow fever germs.

The flies, fleas, ants, etc., deposit the infectious
material on the skin with their excrement, and in
other ways. The virulent infection is rubbed
into the little wounds or scratched into the skin
as a result of the irritation caused by the bites,
thereby setting up the disease.

Therefore all insects may be looked upon with
suspicion, while mesquitoes, flies, roaches, bed-
bugs and fleas should receive no quarter in the
clean and healthful house.

Most germicides are insecticides. Yet formal-
dehyde is a notable exception. It has slight
effect upon insect life.

Sulphur dioxide. This gas holds first place
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for killing insects and vermin. As an msecticide
it can be used dry, while as a germicide, as has
been said, moisture is necessary.

Bisulphide of carbon, CS,, and hydrocyanic
acid gas, HCN, are both powerful insecticides.
They are also deadly poisons to all animal life.
They should therefore never be used except by
experts. The United States Government has
published some valuable bulletins upon the use
of these substances.

Kerosene kills bedbugs and their eggs. Ap-
plied to the surface of water at the rate of an
ounce to fifteen square feet of surface it destroys
mosquitoes and their larve. It is therefore use-
ful in covering all moist matter in which they
may breed.

“Insect powder,” or “Persian or Dalmatian in-
sect powder,” is usually the powdered flowers of
two species of chrysanthemum, C. rosewm and
C. carneum. They are also sold under the names
of pwethrum and buhack. The powder acts
mostly by filling the breathing holes, causing
suffocation. It will kill, but too often only stu-
pefies the insects, which should then be gathered
and burned. Water bugs and fleas are driven
from their lairs to be caught while stupefied.

The powder may be burned, and in this form
is quite effectual for mosquitoes.
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The poisonous fly papers kill the insects, but
they fall everywhere about the house, and the
presence of these arsenical compounds is dan-
gerous wherever there are children.

The sticky fly papers do not kill but hold the
insects, and they die from exhaustion,
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