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servative agent. Unless this fluid be watched and studied,

however, especially as to its actions in and around all

classes of bodies, and the proper amount of the solution

is used for each individual case, there will likely be times

when bad results will come.

Bad Results with Embalming Fluids.—In times like

this the practitioner should carefully review his treat-

ment for

—

(1) Correctness of the amount of fluid injected.

(2) Correctness of the circulation obtained.

(3) The possibility of neutralization of the preserva-

tive action of the fluid within the body by the elements of

an opposite nature.

(4) Correctness of the strength of fluid used.

We have observed a varied action of any given fluid in

the presence of the following conditions

:

(1) Injection made before the setting in of natural

rigor mortis in which the body tissues were alkaline in

reaction.

(2) Injection made during or after the setting in of

natural rigor mortis in which the body tissues were acid

in reaction.

Most modern embalming fluids are alkaline in reaction

and are best suited in normal strengths for use before

rigor mortis begins in the body. - To this fact is due the

difficulty one has of securing preservation in cases where

putrefactive changes have appeared in the body. Putre-

factive changes follow rigor mortis, the coming on of

which changes the body from an alkaline to an acid

reaction.
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It is only logical to believe that an embalming fluid

of the same nature as the body would work more effi-

ciently with the conditions within the body than a fluid

of an opposite nature.

These contentions are partly proven by the varied

actions of any fluid of standard formula in which one

effect is obtained in one case and another is obtained in

the following case.

The practitioner is often puzzled by the inability of

the fluid to bring the firmness to the tissues that usually

characterizes the action of the fluid he uses. This is not

the fault of the fluid, excepting that it is not suited ex-

actly for the condition within the body, which is of an

acid reaction instead of the alkaline reaction usually met

with in bodies dead only a short time.

In the case of a formaldehyde fluid, it appears that the

coagulable matter in the tissues, the coagulation of which

is described as rigor mortis, having been once coagulated

and then released by the liberation of free acids in the

body, does not readily respond to a normal injection.

Preservation itself may be established regardless of this

fact, but as many practitioners feel that they must see

and feel evidences of hardening they are frequently both-

ered by its absence.

At the present time all we can recommend in case the

tissues do not respond to the hardening properties of the

fluid, is to use a stronger concentration for the last part

of the injection.

In advising this it is not our wish to be quoted as

favoring the hardening of a. body, as any treatment look-

ing forward to a hardening effect must needs detract from
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the life-like appearance so well thought of by the public

whom we must please.

Ideal Condition of Body.—The ideal condition in which

to place the body is one in which the under tissues of the

body are firm and the skin of the exposed parts is as

soft as can be made. With this condition in effect the

beautifying of the face is most simple.

The first step to be taken in the use of an embalming

fluid is to use a 50% diluted solution for the first injection,

to be followed by a more normal finished fluid.

This, as you will see, requires the weakening of the

fluid 50% for the first injection. Many practitioners are

of the opinion that this will be detrimental rather than

beneficial. This, however, is not so, as it has been proven

many times that the weaker the fluid used the more can

be placed in the circulation and the better the general

distribution will be. In other words, it may be stated

in speaking of formaldehyde fluids, that a solution con-

taining 2!/2% formaldelryde will penetrate at least 50%
further into the general capillary network than a normal

fluid containing 5% formaldehyde, and as the foundation

of all preservative treatments is the importance of bring-

ing the tissues to be disinfected and preserved into actual

contact with the preserving and disinfecting solution, it

would appear that this dilution would be beneficial rather

than detrimental.

The Problem of the Circulation.—The problem of ob-

taining a circulation is much more difficult since formal-

dehyde is the base of many fluids. When arsenic was the

base, the securing of a circulation was more simple. Other
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bases in use at this time are creosote and carbolic acid,

neither of which present circulation problems such as is

presented by formaldehyde. Not only does formaldehyde

contract the capillary systems, but in excessive strengths

coagulates the blood, especially if attended by an insuffi-

cient amount of blood solvent material in the fluids.

Material that will aid in preventing the darkening of

the blood in the body is also essential, and these come

under the head of bleachers. For a complete list of

bleachers and blood solvents Chapters XIX and XX
should be consulted.

So far we have mentioned germicides, antiseptics,

blood solvents and bleachers. The chemicals having these

actions, if properly compounded, should give the very

best results, providing a sufficient quantity of the fluid

is used and the proper strength of solution is used.

Dry, Medium and Moist Tissues.—We mention the

term proper strengths for this reason: there are three

classes of bodies with which we come in contact:

(1) Those presenting a dry condition of the tissues

—

i. e., tubercular and anemic cases, old age, senility, etc.

For these cases the finished fluid should be diluted at least

one-half for the first bottle and one-fourth for all subse-

quent bottles. This dilution is advised on account of the

previous dryness of the tissues discounting most of the

chance for intravascular dilution of the fluid, and the effi-

ciency of the fluid being unimpaired to a large degree.

(2) Bodies dead of non-exhausting diseases, such as

pneumonia, cerebral hemorrhage, death by accident where

no loss of blood has occurred, etc. The requirements in

these cases are the use of a £0% diluted fluid for the
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first part of the injection, followed by the normal fluid

for the second, third and fourth parts of the injection

—

i. e., if an arterial injection of one gallon is used, the first

quart should be half strength and the following three

quarts full strength finished fluid ; other quantities in pro-

portion.

(3) Bodies dead of kidney diseases, drowning, etc., in

which the capillaries are filled with liquids and the tis-

sues can be said to be saturated. In cases of this character

the aim of the embalmer should be to inject one bottle

of normal finished fluid and to follow that with a strength-

ened solution until preservation is assured. The strength-

ening can be at least one-fourth over normal, and in these

days of concentrated fluid this manipulation of the

strength of your fluid presents no difficulties.

In cases of this kind there is apt to be an intravascular

dilution of the fluid which would reduce the strength of

the fluid within the body until without the strengthening

beforehand the fluid would be far below the efficient point.

Amount of Fluid to Inject.—In all cases it must be

remembered that the amount of fluid used in a body

should bear a fairly close relation to the capacity of the

blood vessels. Using 1/13 of the body weight as a basis

for calculating the capacity of the blood vessels you can

estimate the amount of fluid for injection at 75% of the

capacity of the blood vessels or in case of a body weighing

130 lbs., 7y2 lbs. or pints of fluid.

This is figured in this way in practice:—if the body
weighs approximately 130 lbs., 1/13 of the weight would
represent the capacity of the blood vessels, and 75% of
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that would be the amount of fluid that should be injected,

which in this case is T 1
/^ pints or pounds.

The amount of fluid to be injected into the cavities

depends on the condition of the organs. In some bodies

it may not be necessary to inject the cavities at all while

in others an amount equal to the amount of fluid injected

in the arteries would be necessary. It will be wise, how-

ever, to inject at least x
/2 gallon of fluid into the cavities,

should any cavity injection be necessary. In cases of

children this quantity may be altered to suit the size of

the body.

When drainage is to be made from the veins, a certain

percentage of the fluid will find its way into the blood

bottle. This makes it advisable to add to your injection,

so that enough fluid be left in the body to maintain a

pressure and to insure uniform, preservation.

It is not possible for one to set definite figures as to

the amount of fluid for the injection, as each case pre-

sents peculiarities which must be met. Any form of in-

jection, however, based on the filling of the circulation

and the creation of a fluid pressure within the body

would be satisfactory.

Disinfection by Embalming Processes.—In addition to

the arterial injection, the cavities which contain the vis-

cera can be treated by a hollow needle injection. This

provides for the disinfection of any infected organ or

part of an organ by external contact with the fluid, and

in some cases, such as the stomach or intestines, by the

injection of fluid into the cavities of the various organs.

The use of the fluid with the hollow needle is a valuable

addition to arterial injection,
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In the absence of carbolic acid solutions or bichloride

of mercury, the body dead of a communicable disease can

be washed and disinfected externally by the use of 50%
diluted fluid.

Fluid Formulae.—We believe that regularly consti-

tuted laboratories, as against the embalmer, are better

able to compound fluids with greater accuracy and more
uniform strength of chemicals. Under these circum-

stances we recommend the use of any generally sold fluid,

subject to the recommendations described in the fore part

of this chapter.

Should you need fluid at any time for emergency use,

several formulas are appended, together with directions

for compounding them.

The Hygienic Laboratory Formula, according to

Past Assistant Surgeon Edward Francis, U. S. Public

Health and Marine Hospital Service:

Rx. Solution of Formaldehyde IT. S. P 1 quart.

Sodium borate U. S. P 12 ounces.

Phenolphthalein (8% alcoholic solution) . . 1 ounce.

Water, a sufficient quantity to make 7 quarts.

Directions for making (by Dr. Francis).—Dissolve

the borax in boiling water, using about 2 quarts of water

for this purpose, and then dilute the resulting solution

with about 2 quarts of cold water. Then add the required

amount of solution of formaldehyde U. S. P., and the

phenolphthalein solution. Dilute to the required volume

(7 quarts) by adding water, and mix well. Keep in stop-

pered containers.
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A Standard Formula :

Rx. Solution of formaldehyde U. S. P., 1 quart.

Sodium biborate U. S. P., 12 ounces.

Water in sufficient quantity to make 8 quarts.

Directions for making : Refer to directions given for

the Hygienic Laboratory formula.

The foregoing formulae are simple in character, yet

sufficient in action to give all of the effects needed for

any case, provided the fluids are used in accordance with

the recommendations given in the fore part of this chap-

ter. Formaldehyde is present in each to a percentage

of 5% absolute formaldehyde in the standard formula

and 5.66% in the Hygienic Laboratory formula.

Mineral Poisons in Embalming Fluids.—Mineral poi-

sons are prohibited in the manufacture of embalming

fluids for distribution through many states. This legis-

lation is due to the inability to determine the correct

medico-legal aspect of a murder or suicide case that has

been prepared with a fluid containing either mercury,

arsenic or zinc.

It is only timely that the embalmer should know the

ways of determining the presence of these chemicals

;

therefore a complete procedure for analysis of a fluid

is incorporated in this chapter.

We have also included tests for carbolic acid, creosote

and formaldehyde, for no other reason than to enable

you to study the fluid question intelligently.

Carbolic acid and creosote solutions in use as embalm-

ing fluids will have a tendency to darken the skin should

they be used in excessive strengths. Knowing that a
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given fluid contains either of these chemicals, you can

use the fluid cautiously and avoid these complications.

General Instructions for Getting Ready for the Work
of Analyzing your Fluid.—You will need a few test tubes

and these can be obtained from your druggist at a very

small cost. These are made of glass, and should be pre-

ferably about 6 inches in length. I believe it would be

advisable to call your attention to the fact that these

tubes, being made of glass, should be handled very care-

fully, so that the breakage is kept down to the minimum.

We use a great many of these tubes in the chemical

laboratory for the use of the students in testing out fluids

and in analytical work, and as a rule find that the break-

age will not amount to more than two or three tubes a

year. This would not be the case if we did not caution

the student about the matter. You can learn to handle

these tubes with care and to lay them down when finished

with them so that you will not break them.

The only paraphernalia necessary will be some form

of providing heat, so that the liquid in the test tube may
be heated. This heating of the mixed solution in the test

tube results in quicker reaction and more perfect results

in every case.

The usual method of heating the lower end of the

test tube is to hold it over the flame of a bunsen burner

(which can be obtained from any gasfitter), or an alcohol

flame, or any other flame that may be handy.

In holding the test tube containing the solution over

the flame always remember to turn the tube all the time,

and to move it back and forth through the flame. The

object of turning the tube is to obtain as much as possible
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an even distribution of the heat, so that the danger of

breaking the tube by expansion is removed entirely. The

upper end of the tube will never get hot under this method

and you will always have complete control over the tube

without danger of burning your hands in any way.

When you have decided the question as to what par-

ticular chemical you are to test for, place a few drops

of the fluid in the test tube and add a few drops of water,

and then you are ready for the reagents. Now, the re-

agents are solutions of chemicals having the functions of

throwing different chemicals out of solution, or, in other

words, of precipitating the solid elements and of disclos-

ing the presence of different chemicals through precipita-

tion, producing colors, etc.

In the minute instructions for the discovery of each

chemical, the proper reagents will be found for each,

and now we will go on to the technique of the work after

the preparation of the liquid for the reagents.

Place a few drops of the proper reagents in the test

tube along with the fluid and the water, and then slowly

begin to bring the lower end of the tube into contact with

the heat of the bunsen burner or other flame. Revolve

the tube so that the heat is spread over as much of the

surface as possible, and then watch for the reaction. You
can see from this that reagents cause reactions that re-

sult in the throwing of some element out of solution, and

that element is always the chemical sought for.

Now, to identify the chemical, you have only to refer

to the result of the experiment as set forth in the minute

instructions for each chemical, and if the precipitation

is as it should be according to the instructions, or if the
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proper color has been produced according to the instruc-

tions, the experiment has been successful and you have

found the chemical you are looking for.

Now, if you have reason to believe that the chemical

you are looking for may be present, yet your first experi-

ment has failed to disclose its presence, then I would

suggest that you make the experiment over again, omit-

ting the water with the fluid and test the fluid straight

and without water. This will naturally give you a

stronger reaction and one which can more readily be

seen.

After you have tried the test twice, using the recom-

mendations set forth here, and fail to get a reaction, then

you can rest assured that the chemical you are looking for

does not appear as a part of the fluid.

Now, as soon as you have completed your test for any

one of these elements, and have disclosed that this or that

chemical is or is not present, then you can go on to the

next in the list, and so forth, until the entire list of chem-

icals prohibited by your state law have been tested for.

If you will take the trouble to clean the test tube after

using it, you can keep it until the next lot of fluid comes

along and can test the next lot with the same test tubes

and so on until by accident the tube is broken.

Chemical Tests.—1. Test for Mercury, Arsenic or

Zinc, For determining whether a given fluid contains

mercury, zinc or arsenic, or all of these.

Get a small quantity of ten per cent, solution of sodium

bicarbonate from your druggist. This solution is your

reagent for determing whether all of these poisons are
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present, or whether any of them are represented in the

formula of the fluid.

Operation

—

(a) Place a few drops of your embalming fluid in the

test tube then add an equal amount of ordinary water.

Then add a few drops of the reagent (the 10 per cent,

solution of sodium bicarbonate).

(b) Heat the lower end of the test tube over the flame

as provided in the general instructions.

(c) A deposit of whitish substance in the bottom of

the test tube indicates that all of these chemicals or any

one of them is present.

(d) If you fail to notice this precipitation and fail to

see a deposit of a whitish substance in the bottom of the

test tube, try the test over again, using fresh fluid and

leaving out the water this time. If, after doing this, you

find no deposit of a whitish substance, you will know that

arsenic, mercury and zinc are not present.

2. A. Test for Arsenic alone.—Get a small quantity

)f 10 per cent, solution of copper sulphate and a like quan-

tity of ammonia from your druggist. These solutions are

your reagents for determining whether arsenic alone is

present.

Operation

—

(a) Place a few drops of your fluid in the test tube

;

then add a few drops of water; then add a few drops of

the solution of copper sulphate ; then a few drops of am-

monia, and heat the lower end of the test tube over the

flame, as provided in the general instructions.

(b) A deposit or precipitation of an olive green sub-
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stance in the bottom of the test tube indicates that arsenic

is present.

(c) If you fail to find this olive green precipitation the

first time, test it over again, using fresh fluid, and leave

the water out this time. If, after doing this, you find no

olive green precipitation, you will know that arsenic is

not present.

B. Test for Arsenic alone.— (Either this test or the

preceding one can be used).

Get a small quantity of 10 per cent, solution of silver

nitrate, also some ammonia, from your druggist. These

solutions are your reagents for determining whether ar-

senic is present or not.

Operation

—

(a) Place a few drops of your fluid in the test tube;

then add a few drops of water; then add a few drops of

ammonia ; then add a few drops of the silver nitrate test

solution.

(b) Heat the lower end of the test tube over the flame

as provided in the general instructions.

(c) A deposit or precipitation of an orange colored

substance indicates that arsenic is present.

(d) If you fail to find this orange colored substance

the first time, test it over again, using fresh fluid and

leave the water out this time. If, after doing this, you

find no orange colored precipitation, you will know that

arsenic is not present.

3. Test for the Salts of Zinc.— (This test will operate

for both chloride of zinc and sulphate of zinc).

In making the test for arsenic, using the 10 per cent.
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solution of silver nitrate and the ammonia as reagents

to give you the orange colored precipitation, and, having

discovered by obtaining this orange color that arsenic

was present, you have the orange colored substance left

in the test tube. In other words, take the result of the

silver nitrate and ammonia test and use it to find whether

zinc is present or not.

Operation

—

(a) Take this orange colored precipitation and the

liquid it is contained in, and add additional ammonia until

the liquid becomes clear again. Use the heat to assist in

the re-dissolving.

(b) When the solution has become clear, add a few

drops of 10 per cent, solution of alum (which you can

get from your druggist).

(c) Apply the heat as directed in the general instruc-

tions, and if there is any zinc in the solution a white pre-

cipitate or deposit will appear in the test tube.

(d) If the white precipitate does not appear, test it

over again, using the result of the arsenic test again, as

provided in section (a) of this operation, and if the white

precipitate does not appear at this time you know that

zinc has not been used as a part of the fluid.

4. Test for Mercury alone.—Get a small quantity of

10 per cent, solution of potassium iodide from your drug-

gist. This will act as your reagent to determine whether

mercury is present or not.

Operation

—

(a) Take a few drops of your fluid and add a few
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drops of water and add a few drops of the potassium

iodide solution.

(b) Heat the lower end of the test tube over the flame

as provided in the general instructions.

(c) A yellow or red or yellow turning to red precipi-

tate or deposit will indicate that mercury is present.

(d) If this test fails to show the yellow or red or the

yellow turning to orange precipitate, test it over again,

using fresh fluid and fresh potassium iodide solution,

leaving the water out this time. If you fail to get the

colors as above stated this time, you will know that there

is no mercury in the solution.

5. Test for Chloral Hydrate.—Get a small quantity

of 10 per cent, solution of caustic soda from your drug-

gist. This will act as a reagent for the detection of

chloral hydrate in your fluid.

Operation

—

(a) Take a few drops of your fluid and place it in the

test tube with a few drops of the caustic soda test so-

lution.

(b) Apply heat to the bottom of the test tube as pro-

vided in the general directions.

(c) The formation of the odor of chloroform indicates .

the presence of chloral hydrate.

(d) If you do not get the odor of chloroform, test

it over again using fresh fluid and fresh caustic soda

solution leaving the water out this time If you fail to

get the odor of chloroform this time, you will know that

there is no chloral hydrate in the solution.

6. Test for Carbolic acid. (Phenol).—Get a small
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quantity of a ten per cent, solution of ferric chloride

from your druggist. This will be your reagent for show-

ing the presence of the carbolic acid.

Operation

—

(a) Take a few drops of your embalming fluid and

place in the test tube along with a few drops of the

ferric chloride test solution.

(b) Apply heat to the test tube as provided in the

general instructions.

(c) The presence of carbolic acid will be indicated

by a black or blue color or precipitation.

(d) To further prove the presence of carbolic acid

you will then add a couple of crystals of oxalic acid to

the solution and in the presence of carbolic acid the

black or blue color will turn to a dirty yellow color.

(e) If this test does not result in the discovery of the

carbolic acid, test it again, using fresh fluid and fresh

ferric chloride solution and leave out the water. If

this additional test fails to disclose the presence of the

carbolic acid, you will then know that it is not present.

7. Test for Creosote (a mixture of guaiacol, cresol

and other phenols obtained during the distillation of

wood tar).—In making the test for carbolic acid you will

have obtained some of the ferric chloride test solution

from your druggist. This will act as your re-agent for

the detection of creosote in the fluid.

Operation

—

(a) Place a few drops of your fluid and a few drops

of water in the test tube and add to this a drop of the

ferric chloride test solution.
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(b) Apply heat to the lower end of the test tube as

provided in the general instructions.

(c) The presence of creosote will be indicated by the

formation of a greenish-brown color, ending with a

brownish precipitation.

(d) If this test fails to show the presence of the creo-

sote, make the test over again, using fresh fluid and fresh

ferric chloride test solution and leaving the water out.

If this test fails to result in the brownish precipitation,

you will know that creosote has not been used in the fluid.

8. A. Test, for Formaldehyde.—In making the test

for chloral hydrate you will have secured from your drug-

gist a quantity of 10 per cent, solution of caustic soda.

Now, as an addition to this, it will be necessary to get a

small quantity of a 10 per cent, solution of resorcin test

solution.

Operation

—

(a) Place a few drops of the fluid along with a few

drops of water and a few drops of caustic soda and a few

drops of the resorcin solution in a test tube.

(b) Apply heat as directed in the general instructions.

(c) The presence of formaldehyde will be indicated by
a reddish color of the solution.

(d) If this test fails to show the presence of formal-

dehyde, test it over again, using fresh liquid and caustic

soda and resorcin solution and leaving water out. If

this test fails to get the reddish color for you, you will

know that there is no formaldehyde in the fluid.

B. Another test for formaldehyde.

In making this test you will use the silver nitrate so-
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lution and the ammonia solution which you had provided

for other tests previous to this one.

Operation

—

(a) Place a few drops of ammonia and silver nitrate

solution in the test tube.

(b) Apply heat as directed in the general instructions.

(c) Add a few drops of your fluid and in the presence

of formaldehyde you will see a mirror form on the inside

of the bottom of the test tube.

(d) If this test fails to result in a mirror on the bottom

of your test tube, you will then take fresh ammonia and

fresh silver nitrate solution and fresh fluid, operating as

described in sections a-b-c, of this operation. If the mirror

then fails to form, you will know that there is no formal-

dehyde in your fluid.



CHAPTER XXIV.

ROOM DISINFECTION.

Room Disinfection.—There is as yet no single proced-

ure by which every article in an ordinary furnished room,

which has become infected, can be simultaneously and

certainly disinfected. For rendering rooms that have been

occupied by persons suffering from contagious diseases,

free from danger, the most trustworthy plan consists in

a combination of the best features of several methods that

have been from time to time proposed.

Realizing that disinfection should be carried out from

the very beginning of a man's illness with a contagious or

highly infectious disease, it is thought best to devote a

few paragraphs to the sick room and its disinfection, as

taken from the Idaho laws relating to the duties of the

boards of health.

The Sick Room and Its Disinfection.—"The room
should be located by preference in the upper part of the

house, and as much isolated from the other parts of the

house as possible, and it should contain as much sunlight

and fresh air as possible ; drafts to be avoided. It should

contain nothing except what is absolutely necessary for

the comfort of the patient and the convenience of the at-

tendants. Carpets and hangings and all bric-a-brac and
unnecessary articles should be avoided or removed, and

the room should be provided with a small gas stove, and

234
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a wash boiler of about four gallons capacity, or with a

steam sterilizer, and all small infected articles, such as

napkins, towels, handkerchiefs, etc., should be immersed

in boiling water or soda solution (see page 138), or steam,

when they become soiled or before being laundered. The

patient should be provided with his own eating utensils,

which should be boiled in soda solution after he has used

them. All refuse of his meals should be burned or thrown

into a covered receptacle containing milk of lime (see

page 182), or a one per cent, chloride of lime solution (see

page 183), which should be renewed each day. All furni-

ture, the floors, door knobs, and all surfaces, such as sills,

mantel pieces, etc., should be at least once in two days

wiped with cloths moistened in a three per cent, solution

of carbolic acid or a one per cent, solution of chloride of

lime, or one part of formalin to twenty parts of water.

A separate clinical thermometer, tongue depressor, or

what other instruments may be necessary, should be pro-

vided, and when not in use these articles should be kept

in a one to three per cent, solution of carbolic acid or a

one per cent, solution of chloride of lime. After having

been cleansed in such solution they should be, before

using, rinsed off with warm water. Great care should be

taken of all bed linen, and portions of the body of the

patient that may be soiled by evacuations, secretions or

excretions. Portions of the body that may become soiled

should be cleansed by a three per cent, carbolic acid so-

lution, or by a one per cent, chloride of lime solution, and
all bed linen or garments of the patient's that may be-

come soiled should be removed with as little agitation as

possible, and immersed in the following solution:
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Carbolic acid 3 parts.

Common soft soap 2 parts.

Cold water 100 parts.

This solution should be contained in a covered vessel

that should be brought to the side of the bed when used.

By immersing soiled clothing in this solution not only all

non-spore bearing bacteria are destroyed, but in the cold

state this solution dissolves all blood and fecal stains

which would be rendered indelible if the soiled articles

were exposed at once to steam or boiling water. They

should be permitted to soak in this solution for about two
hours, when they may be rinsed out with clean water and
subjected to the ordinary process of laundry.

The attendant should be protected by a cotton slip or

coat that reaches from the neck to_ the floor, and this

should always be worn when on duty. At the end of the
day this garment should be immersed in either of the so-

lutions named, after which it may be boiled or steamed
and laundered. The attendant should also be provided
with carpet overshoes, which should be disinfected often,

preferably by steam, or by exposure to formaldehyde gas,

as has been described. (See page 151) . All other infected

clothing should be packed in tightly closing canvas bags,

and conveyed to the rePT^ar disinfecting station, if one

exists, to be disinfected by steam. Where such stations

are not accessible, one may disinfect with the vapors of

formaldehyde (see page 155). "Whenever the attendant

leaves the room or ward both the slip and the overshoes

should be left in the room at a point close to the door of

exit where they can be easily reached when she or he re-
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turns. The attendant should bathe frequently. The hands,

face, beard, and hair should be frequently rinsed in a

one to five thousand solution bichloride of mercury, or a

one per cent, solution of carbolic acid, or a one per cent.

Fig. 13.—A disiniecting suit.

solution of chloride of lime. The most desirable solution

for sponging the entire body both of the patient and the

attendant is one consisting of one part of Labarraque's so-

lution to five or seven parts of water.
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Room Fumigation.—The effectiveness of a fumigation

depends upon the following:

(1) Tightness of the room.

(2) Length of closure.

(3) Quality of the agent.

(4) Temperature.

(5) Distribution of the articles.

(6) Moisture.

(7) The rapidity of the generation.

(1) The tightness of the room is one of the essential

points in the complete fumigation of a room that is so

often neglected. No matter how strong, efficient and

trustworthy the gas employed may be, if the room is iot

absolutely tight, the gas will escape, and produce only an

antiseptic effect.

After closing the doors and windows, (excepting the

place of exit), seal all the cracks and crevices with

gummed paper, or calk them with towels, waste, or the

like. Be careful to close the hot air register and to prop-

erly close all ventilators, fireplaces, and other openings.

This may be done while the body is being prepared or

after it has been prepared, and the body may remain in

the room during the disinfection.

"When everything is in readiness, touch off the disin-

fectant, make your exit and seal the door on the outside.

(2) The length of closure depends upon the agent one

is using, but it will be safe, no matter what agent is used,

to keep the room closed from 8 to 12 hours, when the

room is to be opened, aired and well ventilated.

(3) The quality of the agent will depend upon the

following:
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(a) Controllability.

(b) Cheapness.

(c) Penetrability.

Fig. 14.—Method showing how to seal doors with paper stripo (Rosenau).

(d) Effectiveness.

(e) Effect on fabrics.

(a) By controllability is meant the using of the agent
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which when used for fumigation purposes in a closed room
will do just what we want it to do. Some of the agents

which are recommended, require the use of fire for their

generation, which is always dangerous, others are more

or less of an inflammable and explosive nature and should

one not knowing the nature of the agent in this regard,

light a match or have in their mouth a lighted cigar, great

damage would occur, even to the loss of life. For this

reason when sulphur is the agent to be used, it should be

placed in a tub or other vessel that has rather high sides,

and the bottom of the vessel should contain at least one

inch of water. The generator used in the key hole method

is not always controllable, for in the generation of the

gas, paraform may be formed which will clog up the noz-

zle, causing enough back pressure on the generator to

cause it to explode. Hydrocyanic acid gas is very inflam-

mable and explosive and for this reason is not easily con-

trolled.

(b) By cheapness is meant that we should buy the

cheapest disinfectant we can which will have all the qual-

ities necessary to make it a good disinfecting agent. There

are many costly disinfecting agents, but we do not get

enough remuneration to warrant their use, and after all,

it would not be necessary to use the costlier agents for

there are cheaper ones on the market which when consid-

ering all the points under the quality of the agent are even

better.

(c) By penetrability is meant that the agent used must

have the power of passing into the material to be disin-

fected to such a depth that even the most hidden germs

will be killed by its action. Some agents are very good
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surface disinfectants, but they lack the power of pene-

tration which would render them valueless for the more

complete disinfections.

(d) By effectiveness is meant that the agent we are

using should do the work which we want it to do. If

there are germs to be destroyed, or if there be insects to

;
be killed, we must know that the agent we are using will

be effective to that extent. Formaldehyde gas is one of

the most efficient germicides, yet it should not be used as

an insecticide, for it will not be effective as such. Sul-

phur dioxide is only a poor insecticide, and for that

agent to be of value it must be used in connection with

water and then the active principles become the sulphur-

ous acid gas.

Then again our agent may be one that is very effective,

but because we have neglected some of the other points,

such as the tightness of the room, the length of closure,

the temperature, the distribution of the articles, or the

moisture, it will be rendered ineffective.

(e) Lastly, the effect on fabrics is a very important

point. If we have a delicate carpet, lace curtains and
draperies with delicate shades of colors, we do not want
these colors destroyed.

If we have assured the owner of the property that

there would be no damage in this regard and then should

the damage occur because of our lack of knowledge of

what the agent would do, the loss would be the disinfec-

tor's and he would probably have to stand it. For this

reason the disinfector should know the bleaching prop-

erties of any agent he may use, especially that of sulphur

and chlorine.
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So, then, in summing up the quality of the agent, we
find that formaldehyde is one of the best, if not the best,

all round disinfectant that can be obtained, when consid-

ering the above five points.

(4) The temperature of the room should always be

considered when one is about to disinfect a room. Thor-

ough disinfection can not be obtained at a temperature

less than seventy-five degrees. If the room does not hap-

pen to be of this temperature it would be advisable to

place a coal oil stove, a gasoline stove with an oven, or

some other means, so as to raise the temperature up to

the requirement.

Temperature is an important factor in disinfecting

with formaldehyde. The gas condenses at 20 degrees C.

to the solid form, paraform. Disinfection with this gas

should never be attempted if the temperature is under 10

degrees C. In cold weather the room to be disinfected

should be heated by artificial means, otherwise some other

disinfecting agent must be selected. The action of the

gas seems to be about the same between the temperatures

of 10 degrees C. and 27 degrees C, but higher degrees of

heat materially aid the disinfecting power of the gas.

(5) In the distribution of the articles all materials to

be disinfected in the room, such as clothing, etc., should be

opened out and hung loosely upon lines stretched in the

room for the purpose, or over the backs of chairs. Books

handled by the patient, or suspected of being infected,

should be burned, and in fact, all materials of little or no

intrinsic value should be treated in the same way. All

furniture should be moved at least a half foot away from

the wall, and all pictures taken down from the walls and
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set up on edge on the floor so that the gas may have free

access to all sides. All bureau drawers should be opened

out and the contents carefully spread out loosely. If

there is an adjoining closet to the room, it should not be

overlooked, but rather should be entered and all the con-

tents brought out into the main room so that the material

will have more free exposure to the gas. And last of all,

although seldom done, the carpet should be loosened from

the floor and several old chairs placed underneath, so

that the gas will have a free circulation. However, with

all the preparation, it must be remembered that all the

infected materials and those suspected of being infected,

should be handled as carefully and as lightly as possible,

or else the too vigorous shaking up of the dust or infec-

tious matter may be the means of spreading the disease.

(6) Moisture should always be present in some form,

as it is due to moisture that the penetration is increased.

The disinfector must then make a study of the disinfecting

agents to determine whether the moisture is present in

the free state in combination with the evolved gas, or if

the moisture will have to be added separately into the

room to get the desired result.

Although formaldehyde gas cannot be produced in the

dry state, yet a certain added amount of moisture is es-

sential to obtain successful results. It is estimated that

the atmosphere should contain 75 per cent, of saturation

of moisture to obtain the maximum effect. It is there-

fore advisable in dry weather to place a basin of boiling

water in the room just before evolving the gas, although

most of the apparatus in the market, supplies means of

producing watery vapor.
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(7) The rapidity of generation.—There are many
methods of evolving gases. Some of the methods are slow,

and some are fast. For the ideal disinfection the gas

must be thrown off with great rapidity, and in great

quantities. This will bring a great volume of gas into

the room to be disinfected, very quickly, and in such

great volume that every nook and crevice will receive the

gas and thus be disinfected. For effectiveness, then, re-

member that there must be a rapid generation of the gas.

General Suggestions.—The practice of setting dishes or

receptacles about in a room in which carbolic acid, chlo-

ride of lime, or other disinfectants are placed, has no

effect to disinfect, and this method should be abandoned.

It should be remembered that pure air and sunlight are

most valuable and effective disinfectants, and that nearly

all known disease germs are quickly destroyed, when sub-

jected to the strong rays of the sun, hence these agents

should be utilized whenever possible, but the sun's rays

can not be depended upon to the exclusion of all other

methods.

A slow generation of gas for room fumigation is not

very efficient, and the best results will be obtained by

using a gas that can be evolved quickly and in great quan-

tities.

If more than one room in a house is to be disinfected,

each room should be done at a time, and care taken that

infected articles are not carried into the disinfected rooms.

Gases as a rule can not be depended upon to exert their

disinfecting influence very deeply, therefore any article

which there is reason to believe is deeply or badly in-
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fected should be removed for other treatment, depending

upon its character.

The strength of all gases and the time of exposure nec-

essary to insure disinfection have been determined by

exact laboratory experiments, but the conditions found in

actual practice are so variable that we must allow for a

liberal excess to make up for inevitable wastage.

The steps to be taken after a room has been disinfected,

which will aid materially in the thoroughness of the dis-

infection are briefly as follows

:

The room should be entered and all bed clothing, pil-

lows, mattresses, and other clothing in closets, chests,

trunks, etc., should be put in canvas bags brought for the

purpose by the operators and sent at once to the disin-

fecting station, where they are to be subjected to the

action of steam. If there is no disinfectant station in the

community, see disinfection for clothes under special dis-

infection (page 252). The action of steam completes the

disinfection of those articles that were only superficially

acted upon by the gaseous vapors.

In the meantime, the ceiling and walls are to be wiped
down with cloths 'wrung out in a 3 per cent, carbolic so-

lution, a 1 : 2000 corrosive sublimate solution, or a 5 per

cent, chloride of lime solution. All furniture and all hori-

zontal surfaces, such as window sills, cornices, etc., are

to be similarly wiped off, after which the floors are to be

scrubbed with hot soda solution of about 4 per cent,

strength.

In the case of hangings, valuable curtains, tapestries,

carpets, etc., that might be injured by steam, it is best to

remove them after the general fumigation and have them
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thoroughly beaten or shaken on some distant lot, after

which they should be freely exposed to the direct sun-

light.

When the room has been disinfected and cleaned by

the processes outlined above, it should be thoroughly aired

for a few days before it is again to be occupied.

Charges.—In the larger cities, disinfection is in the

hands of the health boards and the expense is often borne

by the city. There is no fixed charge for such work, but

where formaldehyde disinfection is done, the usual price

for a house is from $1.50 to $2.00 per 1000 cubic feet. It

depends upon the manner in which the work is done. For

a single room of the average size, $3.00 is a reasonable

price, and for two rooms $5.00. In smallpox disinfection,

it is advisable to have an assistant who is immune, (one

who has had smallpox) do the inside work. In many cases

it is required that all paper be removed, especially in a

room where the patient has been sick. This is done by

wetting down the paper with the regular corrosive solu-

tion, and then scraping it off when soaked through. From
a business standpoint it is suggested that in doing disin-

fecting work in smallpox cases, the least said about it the

better,



CHAPTER XXV.

ARTICLES REQUIRING SPECIAL ATTENTION.

Air.—It is quite impossible to disinfect the air of a

room during its occupancy by a patient. Any of the

known volatile substances in sufficient concentration to

kill the microorganisms would make life unbearable. It

is therefore absurd to place such substances as carbolic

acid, chlorinated lime, or formalin in an open pan in the

sick room or the water closet, with the idea that they are

serving a useful purpose in disinfecting the atmosphere

or in preventing the spread of infection.

The infection of few, if any, of the communicable dis-

eases is given off in the exhaled breath. The exhaled

breath is always sterile, no matter how many microbes

may be contained in the inhaled air. That is, the process

of respiration acts as a bacterial filter for the atmosphere.

When the air becomes infected it is usually in an indirect

way. From smallpox and the exanthemata the infection

is given off into the air from the patient mainly in fine

particles of epidermis that float about the compartment

with the dust. From tuberculosis and diphtheria the in-

fection may float into the air from the dried sputum.

The atmosphere surrounding the patient may also be-

come contaminated with the germs of tuberculosis, diph-

theria, the pneumonic form of plague, and other diseases

in which the infection is discharged from the body in the

247
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expectoration, by coughing, sneezing, speaking, etc. In

these explosive expiratory movements, a fine spray is

thrown several feet from the mouth, and may be carried

with the currents of the air to all portions of the room.

The infection of some diseases is carried in the air, in

the bodies of mosquitoes, or on the bodies of flies, instead,

as was formerly supposed, as a miasm or poison directly

vitiating the atmosphere. Malaria, which means bad air,

is the type of these so-called " miasmatic diseases." Prom
this we may infer that fly-screens and mosquito netting

are more important in many sick rooms than germicidal

agents, as far as the dissemination of such infection?

through the air is concerned.

In the cases where the infection is liable to contami-

nate the surrounding air, a thorough ventilation of the

sick room should be maintained. The infection disposed

of in this way is generally lost by dilution, or killed by
the sun. There is nothing equal to the open fire place for

the ventilation and purification of the air of the sick room,

for by this method the infection is not only carried away,

but is destroyed by the heat of the fire in exit.

Proper precautions must be taken at the bedside to

prevent the infection leaving the body in a live and vir-

ulent form. These precautions differ for each class of in-

fection and will be described under each disease discussed.

The hanging of sheets wet with bichloride of mercury

or some disinfecting solution at the doorway serves a use-

ful purpose in arresting some of the infection that may be

floating in the air, and thus limiting its dispersion. It

must, however, be remembered that sheets, while serving

a useful purpose, are not an absolute guarantee, for they
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dry out very quickly and it is difficult to make the sheet

close the openings so that there will be no air currents

around the edges, especially if the doorway is used for

persons passing in and out.

When a room has been badly infected and the air of

the room is suspected, it should always be given a pre-

liminary fumigation with one of the gases, which will

diminish the probability of the infection spreading

through the air, and will protect the operators who have

to take up the 'carpets or prepare the bedding and the

other contents of the room for steaming or other processes.

Bandages, Gauze, etc.—These may be sterilized by

boiling, steaming or dry heat, in any of the apparatus

described under these processes. Any of these articles

that have become soiled by usage should be burned.

Bed Linen, Body Linen, etc.—Articles of this charac-

ter should always be disinfected after contact with any

of the communicable diseases, for they are very apt to be

infected. This may readily be done by boiling or steam-

ing, or by immersion in one of the ordinary germicidal

solutions. Care must be taken in boiling or steaming

woolen underwear because of their liability to shrink.

Special care is necessary in washing and disinfecting

towels, sheets, underwear and the like that are soiled with

discharges, such as pus, blood, or excreta. If such articles

are heated or boiled without special precautions being

first taken, they will become indelibly stained by the co-

agulation of the albuminous matter which becomes fixed

in the fiber. A method to prepare articles of this kind

containing stains should be to soak them in a 5 per cent.
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solution of carbolic acid for two hours, and then remove

and wash in the ordinary way.

Beds.—Wooden and iron beds may be effectively disin-

fected by a mechanical cleansing with a hot disinfecting

solution, such as bichloride of mercury, using a 1 :1000

solution, or carbolic acid solution, using a 5 per cent, so-

lution. Care should be taken so as not to overlook any

of the cracks or crevices, especially in wooden beds, which

should be taken apart.

Bedding.—Mattresses and pillows are among the most

difficult objects to disinfect, on account of the deep pene-

tration required. It is often important that they should

be thoroughly disinfected throughout their mass on ac-

count of the very intimate contact with the patient and

the likelihood of their being deeply soiled with the in-

fected discharges. Therefore nothing but steam should be

trusted to render these objects safe.

Books.—With the exception of their external surfaces,

books cannot be disinfected in the bookcases or on the

shelves of houses and libraries. However, if the books

have not been handled or exposed to infection in any way
except by their presence in the sick room, there is no rea-

son to consider any part of the book except the exposed

surface infected. Such books may be rendered safe by ex-

posing them to formaldehyde gas without first disturbing

the books in any way.

Books which have been handled by the patient, or

which have been otherwise exposed to infection require

particular care in their disinfection, on account of the diffi-
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culty of penetrating with any germicidal substance be-

tween the leaves.

Books may be satisfactorily disinfected in a specially

constructed box by means of formaldehyde. They must

be arranged to stand as wide open as possible or be hung

on wires. Under these conditions the exposure should be

continued twelve hours in the special chamber or box, with

high percentages of formaldehyde and temperature of 80

degrees C, a partial vacuum having first been produced.

When only a few books are to be treated in the ab-

sence of a special apparatus they may be disinfected by

dropping two or three drops of a forty per cent, formalin

solution on every second page, taking care to distribute

the drops well. The book is then laid in a tight box or

drawer in which more formalin is sprinkled, and left in

a warm place not less than twenty-four hours.

Pamphlets and unbound volumes may be steamed with-

out serious harm. Steam is not applicable to the disinfec-

tion of bound books on account of the glue and the

leather.

Brushes.—Good brushes can be boiled or steamed with-

out injury, and this is the best method to disinfect them.

If boiled in a solution containing soap, soda, borax, or one

of the alkalies, the brush may be more readily cleansed

of the collection of oleaginous matter and epithelial

debris that collect about the bristles. Brushes made of

poor bristles or glued backs are injured by boiling. Such

brushes must be mechanically cleansed in a soap or alka-

line solution, and then soaked for an hour in corrosive

sublimate 1 :1000, or carbolic acid 3 to 5 per cent, solu-

tion, or a 3 to 5 per cent, formalin solution. A brush may
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be cleansed and disinfected at the same time by mechan-

ical washing in a 1 per cent, solution of lysol or tricresol.

The ordinary exposure to formaldehyde gas connot be

trusted to render the brush safe. Brushes used by the

embalmer should always be disinfected after using them

on a corpse.

Cadavers.— (See care of the body after death, page

269).

Carriages, Ambulances, Cars, etc.—These may be dis-

infected by having built a small tight structure in which

they are enclosed and then surrounded with formaldehyde

gas. By using percentages of formaldehyde gas, such

conveyances may be given satisfactory surface disinfec-

tion in an hour. This method would be particularly ap-

plicable where time is an important factor.

When the vehicle has been used for the transporta-

tion of a communicable disease, the cushions, lap robes,

curtains, floor carpet, upholstery, and similar objects must

be removed.for steaming, immersion in one of the germi-

cidal fluids, or for treatment according to the method

given for its particular class, especially if the interior of

the vehicle has been soiled with the discharges or other

infectious matter.

Clothing.—Clothing may be disinfected by a great

variety of methods. It may be boiled, steamed, soaked

in disinfecting solutions, or exposed to dry heat or the

action of gases. Of all the methods steam is the most re-

liable, but it has the disadvantage of shrinking some

woolen goods, or creasing them or setting them out of

shape. Good clothing and fine fabrics may be steamed
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without appreciable injury if they are exposed to steam

under pressure, so managed that condensation and undue

wetting are avoided, and provided that the articles are

hung or loosely laid in the steam chamber so that they do

not come in contact with any metal parts, and finally, pro-

vided that, as soon as the steaming is completed, the ar-

ticles are immediately removed and stretched and hung or

shaken in the air until they are cooled or dried.

The combination of high percentages of formaldehyde

gas with dry heat in a partial vacuum is a splendid method

for the disinfection of clothing fabrics, and baggage on a

large scale. The method is rapid, has sufficient power to

penetrate heavy fabrics, and is not injurious.

Clothing may be disinfected with formaldehyde gas in

a room or inclosure by any of the methods given for the

evolution of the gas. Proper care must be taken to so ar-

range the clothing that the gas may have free access to

all the surfaces, and the exposure should not be less than

twenty-four hours to insure penetration.

Boiling and immersion, while very efficient, are limited

to the disinfection of the simpler and cheaper articles of

clothing.

Colors.—Care must be taken not to injure colors in the

process of disinfection. Many of the cheap prints run

when wet, and such should not be disinfected by boiling,

immersion in the disinfecting solutions, or by steaming.

In steam disinfection objects are sometimes soiled by being

in contact with other objects, dyed with soluble colors,

and this possibility must always be guarded against in

loading the chamber.

Sulphurous acid gas is very ruinous in this respect. It
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bleaches practically all the vegetable and aniline dyes. It

is very apt to discolor white lead paint, (oxide of lead),

by the formation of black lead sulphide. It does not at-

tack white zinc paint wThen dry.

Formaldehyde gas has practically no effect on colors.

It can be used to disinfect an oil painting, water color,

or pastel. It does not effect the coloring matter of fab-

rics, excepting occasionally the delicate lavenders.

Chlorine is a very active bleaching agent, and acts in-

juriously on all the pigments commonly used in the arts.

Chlorinated lime, and Labarraque 's solution likewise effect

colors, on account of the chlorine liberated by their de-

composition.

Oxygen, ozone, and hydrogen peroxide are also very

powerful bleaching agents.

Solutions of mercury salts, of carbolic acid and the

cresols, or formalin, have little special action upon pig-

ments commonly used in the arts.

Carpets.—Carpets and rugs are very apt to become in-

fected with almost any of the infectious diseases, and they

are troublesome to handle properly. In cases where they

have become soiled with the infective discharges, or where

gross carelessness has prevailed in the sick-room, they

should be subjected to a preliminary exposure to one of

the gaseous disinfectants, and then carefully taken up,

wrapped in a sheet wet with bichloride of mercury, and

removed for steaming. Stains due to organic matter,

such as blood, sputum, and excreta, must be removed be-

fore the steaming, else they will become fixed. After the

steaming they may be given a mechanical cleansing and

hung up in the sunlight for several days.
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Carpets that have been exposed in the sick room where

proper precautions have not been taken at the bedside to

prevent the spreading of contagion, may be safely treated

without taking them up. The carpet may be disinfected

in place by wetting it with a 5 per cent, solution of form-

alin, and keeping the room closed not less than twenty-

four hours, or by exposing the carpet to the action of for-

maldehyde gas in full.strength for twenty-four hours.

Carpets that have become infected by the spilling of

discharges, etc., should have the contaminated area im-

mediately saturated in a strong solution of formalin. Car-

pets in rooms that are being given a general disinfection

with formaldehyde gas may be sprinkled with formalin

just before the room is closed and the gas evolved.

Cotton.—Cotton fabrics may be boiled, steamed, and

subjected to dry heat at 150 degrees C. for an hour, ex-

posed to formaldehyde gas or immersed in any of the

ordinary disinfecting solutions, without appreciable in-

jury.

Sulphurous acid gas not only bleaches the cotton but

rots the fiber, owing to the action of the sulphurous acid

which is formed by the gas in the presence of moisture and

oxygen, and is therefore inapplicable.

Combs.—Combs may readily be rendered safe by soak-

ing in formalin, carbolic acid or corrosive sublimate, after

which they may be mechanically cleansed. The rubber

and celluloid of which combs are made will not, as a rule,

stand boiling, steaming or dry heat.

Draperies, Hangings, Curtains.—As a rule these fur-

nishings of the room do not come in contact with the
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patient or the discharges, and therefore may be disinfected

by formaldehyde gas while the room itself is being treated.

In case these articles are contaminated so that they

need more than a surface disinfection, they should be

steamed, in accordance with the plan laid down for the

handling of carpets, or immersed in one of the germicidal

solutions.

The sick room should not contain draperies, hangings,

or other unnecessary articles, of this character, and it is

always advisable to remove them, as well as the carpets

before the possibility of contamination.

Excreta.—Lime in one of its forms is best suited for

the disinfection of excreta in any quantity. For small

amounts, formalin, carbolic acid, or one of its derivatives,

as tricresol, lysol, saprol, is efficient.

In hospitals the infective discharges are sometimes

boiled in an appropriate vessel, with the addition of a de-

odorizing substance, as potassium permanganate.

Whatever chemical substance is used, some of it should

be placed in the vessel to receive the dejecta, and more

of it is added afterwards and the mass thoroughly mixed.

Let the mixture stand a sufficient length of time, depend-

ing upon the strength and nature of the disinfectant. In

estimating the amount of disinfectant required for the

disinfection of excreta in camps, quarantine stations, etc.,

count upon an average of 400 grams of solid excrement

per person per day, and 1500 to 2000 c.c. of urine.

Excreta must always be so protected that it will not

become a breeding place for flies and other insects, which

are prolific ways of spreading cholera, typhoid fever, and

perhaps other diseases.
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Milk of lime is very cheap and an efficient disinfect-

ant for excreta. As officially prescribed for this purpose

in the U. S. Army, it is prepared by the addition of 1 part

by weight of the freshly slaked lime to 8 parts of

water.

Chlorinated lime is a powerful deodorant, vigorously

attacking the effluvia of putrefaction, and is a useful dis-

infecting agent for excreta. A solution of good chlorin-

ated lime in water in the strength of 1 per cent., by weight,

has been shown to disinfect typhoid stools and cholera

stools in ten minutes, while a 1 per cent, solution will de-

stroy anthrax bacillus in two hours. Thoroughly mixing

the chlorinated lime with the fecal matter to be disin-

fected is essential.

In the U. S. Army a 4 per cent, strength of chlorinated

lime in solution is officially prescribed for use in the

disinfection of the excreta of the sick.

Formaldehyde ranks high among the list of germici-

dal chemicals useful for the disinfection of the dejecta.

It penetrates deeply and is not hindered in its action by
the albuminous matter present. Enough should be added

so as to make 5 per cent, of the mass. The vessel must be

tightly closed at least one hour. As a deodorizer it acts

almost immediately.

Carbolic acid in 5 per cent, solution added to a similar

bulk of excreta cannot be depended upon to render the

latter sterile in one hour. It can, however, be used for

the disinfection of infected stools, such as cholera, typhoid,

etc., taking care to mix well and let stand at least one
h our.

Tricresol, lysol, and saprol are valuable agents for the
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disinfection of fecal matter in small amounts, on account

of their energetic action, and because their efficiency is

not impaired by the presence of albuminous matter. Suf-

ficient quantities of these phenol derivatives must be

added so as to be present in 2 per cent, of the entire mass

and thoroughly incorporated. Carbolic acid and its de-

rivatives are more expensive than lime and without any

special advantages.

Ferrous sulphate is very extensively used for the dis-

infection of excreta, but its germicidal powers are too

weak to recommend it for this purpose. It is claimed also

to have deodorant properties, but this is doubted by some.

In the French army ferrous sulphate is used in 10 per

cent, solutions, and it is officially laid down that at least

250 c.c. of such solution should be used per day for each

person using the latrine.

Dry earth promotes the dislocation of the excreta,

thus preventing putrefactive changes while absorbing the

odors. It has no inherent germicidal or antiseptic proper-

ties, but is a useful means of disposing of dejecta in camps

and country places when lime and chemicals are not at

hand. A better method under these circumstances is to

burn the dejecta.

The corrosive sublimate is totally unfitted for the

disinfection of excreta, because it coagulates the albumen

with which it combines, and therefore lacks penetration.

It does not destroy bad odors.

Special care of the feces, urine and the sputum should

be taken in cases of cholera, dysentery, intestinal tuber-

culosis, diphtheria, scarlet fever, etc.

Privy vaults should not be tolerated in thickly popu-
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lated communities, and under all circumstances they

should be made as near water-tight as possible and so

arranged that their contents can be frequently removed

after having been mixed with ashes, dry earth or lime.

The contents of the privy vault should never be permitted

to percolate through the soil and thus contaminate the

surrounding wells and cellars. Probably the most prac-

tical and cheapest disinfectant for the contents of the

privy vault is the milk of lime. A good rule

is to add to the vault or the cesspool about two quarts

of milk of lime daily for each individual using the vault.

If this amount is used, not only is the odor prevented, but

the mass is continuously disinfected. Whenever cesspools

or vaults are used, all infected matter such as typhoid,

cholera and dysentery stools should be thoroughly disin-

fected before being deposited in such vaults.

Food.—The ordinary methods of cooking are, as a rule

sufficient to render meats and vegetables safe from the

danger of carrying infection. The food must be well

cooked throughout, and afterwards must be guarded

against contamination by dust, by flies and other insects,

by handling with infected hands, or by contact with in-

fected dishes.

The remnants of food or drink that have formed part

of the patient's meal should be burned, particularly if

the case is one of diphtheria, tuberculosis, cholera, pneu-

monia, or any of the exanthematous diseases in which the

food is apt to become infected by handling or by contact

with the secretions of the mouth. This also applies to

food left in the room at the time of death.

In districts where cholera and typhoid fever or epi-
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demic dysentery prevail, raw foods, such as salads, celery,

tomatoes and fruits, may be disinfected by one-half hour

immersion in a 3% solution of tartaric acid and afterwards

washed in boiling water.

There is plenty of evidence now to prove that parasitic

and infectious diseases may be spread through the con-

sumption of uncooked foods and vegetables, even when
pestilent diseases do not prevail in the epidemic form.

Roots, bulbs, fruits and other articles of food may be

given an efficient surface disinfection by immersing them

in a 5% solution of formalin. This treatment does not

harm the food value of these articles and is not poisonous.

Floors.—The floors should always be given special

attention because they are likely to be infected. The

sputum of tuberculosis cases, of pneumonia, diphtheria,

etc., too frequently finds lodgment on the floor. The

plague bacillus has been found in the dust and dirt of

the floor.

The floor may best be disinfected by soaking, or by a

mechanical cleansing with any one of the strong disin-

fecting solutions such as bichloride of mercury 1 : 1000,

carbolic acid 5 per cent., tricresol 1 per cent., etc.

Bichloride of mercury should not be used for the dis-

infection of the dirt floors frequently found in the poorer

hovels of our country. Carbolic acid, or one of its deriva-

tives, is more trustworthy for this purpose, as its action

is not hindered by the presence of albuminous matter.

Furniture.—Ordinary furniture, such as chairs, tables,

desks, bureaus, cabinets, etc., made of wood, with hard

polished surfaces, may be effectively disinfected with for-
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nialdehyde gas or sulphurous acid gas, according to any

of the methods given for the evolution of the gases. All

the drawers and doors should be opened, so as to expose

all portions to the action of the gas.

Furniture may also be disinfected by a mechanical

cleansing with any of the disinfecting solutions, taking

care not to overlook any surface and to get the solution

into all cracks and crevices.

Upholstered furniture is one of the bugbears of the

disinfector, on account of its bulk, its value, and the

deeper penetration sometimes required. If the upholstery

is leather or other impervious material, it may be treated

with one of the germicidal liquids, care being taken to

get well into all the puckered tucks of the cushions. If

the article is covered with a tapestry or other pervious

fabric, the only efficient way of rendering it safe is by
soaking the cushions through and through with a 5%
solution of formalin and leaving the furniture in an in-

closed space for twenty-four hours. Fortunately this

treatment does no special injury to fine fabrics.

Upholstered furniture that has simply stood in the

house or room in which a case of infectious disease has

occurred, and which has in no way come in contact with

the patient or the infected materials, may be considered

as being infected merely upon the surface, and therefore

may with perfect safety be treated by gaseous disinfec-

tion. It is always well, in using formaldehyde, which is

practically the only gas applicable for these objects, to

sprinkle or wipe the surfaces of the upholstery with a

5% solution of formalin just before closing the room pre-

paratory to liberating the gas.
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Glassware.—Glassware, porcelain, china dishes, and

the like, may be disinfected by boiling, steaming or im-

mersion in any one of the disinfecting solutions.

Hands.—The hands should be thoroughly washed off

and disinfected after contact with infected material of

any kind. It is very difficult to disinfect the skin, espe-

cially around the finger nails, so that a cursory immersion

in a bichloride solution will not suffice. After contact

with the skin of a smallpox case or one of the exanthe-

matous diseases, or after contamination with the dis-

charges of cholera or typhoid, the hands should be im-

mersed in a hot bichloride of mercury solution 1 : 1,000,

then given a very thorough cleansing with soap and water,

using a nail brush. After this the hands should again be

immersed in a 1 :1,000 solution of bichloride of mercury

for three minutes.

An antiseptic liquid soap is desirable for use in this

way, and we would recommend the following formulas,

which are extremely simple and can be made with little

trouble : Rx.

Soft soap. 1 pound.

Hot water, 7 pints.

Carbolic acid, 3 ounces.

Or,

Rx.

Soft soap, 1 pound.

Hot water, 7 pints.

Lysol, 2 ounces.

Directions for making. Dissolve the soft soap in the

hot water and add either the carbolic acid or the lysol.
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Instruments.—The instruments used by the embalmer

may be disinfected by many methods, but they are best

sterilized by a careful cleansing and boiling in a 1 : 500

solution of sodium hydroxide, which can be made by

dissolving 28 grains of C. P. sodium hydroxide in 1 quart

of water.

They should be held in the boiling solution for 15

minutes or longer. Any stains of long standing can be

removed by rubbing in connection with the use of this

solution. This does not rust the steel and does not dull

the cutting edge.

Leather, Hides, Skins, Fur, etc.—Leather, hides, skins,

and fur, are ruined by boiling or steaming. They may be

treated by immersion in one of the germicidal solutions.

Leather which had not received a surface dressing is ren-

dered hard and brittle by wetting and should therefore

be disinfected by one of the gases.

Formalin fixes leather by combining with its albu-

minous constituents, rendering it brittle, and should there-

fore not be used for this substance.

Linen.—Flax and linen fabrics may be boiled, steamed

or disinfected by immersion in any of the ordinary chem-

ical solutions used for this purpose. It may also be sub-

jected to formaldehyde gas without appreciable harm.

Sulphurous acid gas rots linen fiber, as it does cotton, and

bleaches dyes, and should therefore be avoided.

Money.—Money may convey the infection of the com-

municable diseases, especially smallpox and the exanthe-

mata.

Metallic money may best be treated by immersion in
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a solution of carbolic acid 3 per cent., of formalin 3 to 5

per cent. Boiling water, steam, or dry heat is also appli-

cable to the disinfection of specie.

Paper money may be disinfected by sprinkling the

notes with formalin, taking care to sprinkle the solution

in small drops and upon the face of each bill, then placing

in a tight box in a warm place for six hours.

The United States Government has recently installed

machinery to actually wash and cleanse paper money.

It is said that the bills are renovated and come out looking

like new money.

Pictures and Paintings.—Formaldehyde gas does not

injuriously affect photographs, lithographs, prints in black

and white or colors, or pastels, and is practically the only

method applicable for the disinfection of these articles.

Rags.—Eags may be disinfected by any of the meth-

ods applicable to fabrics; but as they are especially apt

to be contaminated with the discharges and other infec-

tious materials, they therefore require treatment with

methods which penetrate deeply—or, better still, methods

which sterilize, such as steam, boiling, or immersion in

one of the strong germicidal solutions.

"When they are absolutely valueless the best method

is to burn them.

Rubber.—Rubber is injured by dry heat. Pure rubber

may be boiled or subjected to steam under pressure with-

out injury.

Articles made of impure rubber, such as rubber blan-

kets, rubber tubing, and other rubber articles used by

the embalmer, are ruined by boiling or steaming, and must
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be disinfected by immersion in one of the germicidal

solutions.

Silks.—Silks seldom need disinfection, and fortunately

so, for it is difficult to treat without injury to the texture

or color. Formaldehyde gas does not injure the fiber and

has no effect upon the great majority of colors; but the

delicate lavenders of aniline origin are sometimes slightly

modified in tint after exposure to this gas.

While steam does injure the silk fiber appreciably, it

ruins the fabric, so that this method of disinfection is

totally inapplicable.

Sputum.—The sputum, not alone of the sick, but of

the well also, and likewise the purge from a dead body,

is often ladened with the infection of disease, especially

pneumonia, pulmonary tuberculosis, diphtheria, plague,

and other affections of the air passages.

Infection is spread by means of the sputum, especially

when it dries and is disseminated by the air currents.

Another fruitful method of spreading diseases, the infec-

tion of which is found in the sputum, is by the act of

kissing ; also by using spoons, forks, cups, etc., which have

been in the mouth of the sick or those whose sputum is

infected and shortly afterward used without being disin-

fected. There is still another way in which sputum con-

taminates the air and the surfaces of objects, viz., in

coughing, sneezing, speaking, and other acts of an explo-

sive expiratory character the sputum is sprayed into the

air of the room, often to a considerable distance, even a

couple of yards from the mouth, and the air currents will

carry the minute droplets to all parts of a room.
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The sputum should be kept well covered until it is

disposed of. Simply keeping water in the bedside cups

or in the cuspidors will prevent the danger of the dissem-

ination of infection through the agency of dried sputum,

though an antiseptic solution is to be preferred for this

purpose.

The best way to disinfect sputum is by heat; a small

quantity placed on the fire will burn up. The same meth-

od is also applicable for handkerchiefs and other objects

that have been used to hold sputum.

Next to burning, boiling or steaming is the safest

method of treating infected sputum. The boiling may
be accomplished in any appropriate vessel, and the steam-

ing may be done in either streaming steam or in the auto-

clave under pressure. In hospitals and in private houses

this method is recommended, care being taken not to heat

the ordinary glass or glazed earthenware cuspidors too

suddenly for fear of breaking them.

The disinfection of sputum is difficult to accomplish

with the chemical solutions, on account of its dense con-

sistency and tenacious character, which hinder penetra-

tion. Bichloride of mercury solutions are entirely inap-

plicable to the disinfection of this material. The bichlor-

ide of mercury coagulates the albuminous matter of the

sputum and thereby prevents penetration, and by uniting

with the albuminous substances it is used up and rendered

inert so far as its disinfecting powers are concerned.

Carbolic acid in 5% solution may be used for the disin-

fection of sputum, but it can not be considered trust-

worthy, because it coagulates the albuminoid matter,

though not so energetically as bichloride of mercury.
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Tricresol or lysol in 2% solutions are well suited for

this purpose.

Formalin in three to five per cent, solutions may also

be used, using generous amounts and well incorporated,

and remaining in contact with the infected sputum no less

than one hour.

Table Ware.—Great care must be exercised in disin-

fecting knives, forks, spoons and dishes used by patients

suffering from communicable diseases. Cholera, typhoid,

tuberculosis, pneumonia, diphtheria, plague, and the ex-

anthemata may be conveyed by inattention to this pre-

caution. Table ware is most readily disinfected by scald-

ing.

Urine.—The urine is usually disinfected with the ex-

creta. It should always be disinfected in the case of

cholera, typhoid, and most of the communicable diseases,

by adding sufficient carbolic acid to make a 5% solution,

of bichloride of mercury to make a 1 :1,000 solution, or

formalin sufficient to to be present in the proportion of

3 to 5 per cent.

Walls.—The walls and ceiling of a room are as a rule

infected only superficially, and may be effectively disin-

fected by one of the gaseous processes. Such surfaces

may also be disinfected by washing down with bichloride

or carbolic solutions, preferably hot and applied by means

of a hose or any other method that will thoroughly wet

the surface. The solution is always to remain until it

dries, and is followed by a mechanical cleansing. When
applicable it is better to scrub or mop the wall with the

hot disinfectant solution by means of brushes, cloths, etc.
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The spraying of walls and other surfaces with a very fine

spray of corrosive sublimate solution, or any material

that is not volatile at the ordinary temperature, is a very

faulty method, for the entire surface is not wetted and
portions thus escape disinfection. In applying the so-

lution with a hose it is always advisable to begin with

one corner of the ceiling, and systematically wet every

portion of the ceiling, walls and floor, from above

downward. This method is particularly applicable to the

holds and compartments of vessels, to freight cars, out-

houses, cellars, waterclosets, wooden buildings and other

rough structures.

Disinfection of One's Own Person.—Lay aside all un-

necessary clothing. In the absence of a disinfecting suit,

wear duck trousers tied around the ankles, and a duck

coat buttoned to the chin. Tie sleeves at the wrist. A
skull cap, made by taking a handkerchief and tieing

knots in the four corners, and a pair of rubber shoes, will

complete the outfit.

In handling diphtheria and scarlet fever, wrap the

body in a sheet saturated with a solution of 1 :1,000

corrosive sublimate. Remove body to an adjoining room
if possible during the disinfection of the room, first having

thoroughly disinfected and embalmed the body.

After finishing the work, your suit may be taken off

and disinfected by placing it in a tight satchel into which

some 40 per cent, formaldehyde has been poured. Wash
your entire body with a 1 : 3,000 bichloride of mercury

solution, being careful not to touch the eyes or the mucous

surfaces.
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Then wash in clean water, after which soap may be

used. Do not neglect a thorough washing of the hair and

finger nails. An alcohol wash, in addition to the above,

is beneficial. Put on clean clothing. The shoes should

be sponged off with bichloride. Where an old suit has

been worn for this work it should be burned.

Rubber gloves are always reliable in handling con-

tagious diseases.

"When carbolic acid is used for disinfecting the hands,

face or other parts of the body, use 2 per cent, solution

or 2^ ounces to a gallon of water.

The Care of the Body After Death.—In the most dan-

gerous communicable diseases the subject should be thor-

oughly washed with a 2% solution of carbolic acid, or a

4% solution of chloride of lime, or a 1:1,000 solution of

bichloride of mercury. After these solutions have been

allowed to dry on the subject, they should then be washed

with soap and water. After this a thorough arterial and

cavity embalming should follow. In all cases the rectum

and orifices of the body should be tightly plugged with

cotton soaked in corrosive sublimate or carbolic acid

solutions.

Then it is advisable that the body be at once enveloped

in a sheet saturated with either a 5% carbolic solution or

a 4% chloride of lime solution, or a 1 :1000 solution of

bichloride of mercury, and placed in the casket in which

it is to be buried. (See the State Board rules). These

cadavers should be buried as soon as decency permits.

The law should, and usually does, forbid a public funeral

in these cases.

With the less dangerous of the infectious diseases,
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such stringent measures are not observed. The body may
be washed in any of the strong disinfectant solutions

mentioned. The rectum should be plugged in all cases,

especially in those of intestinal infection, and the mouth

and nose also, especially in pulmonary and throat infec-

tions. A thorough arterial and cavity embalming should

follow.

Even in the milder infectious cases it is not advisable

to expose the remains in open caskets.

All bodies should be buried or cremated, the results

of the two processes of final disposal differing, as a rule,

only in the time required for their accomplishment.

The burial of bodies of persons dying from infectious

diseases does not, as has been sometimes surmised, tend

to perpetuate pathogenic germs. Rather elaborate exper-

iments by Losener and others have shown that the longev-

ity of non-spore-bearing bacteria under the ordinary con-

ditions of earth burial is not great, a few weeks sufficing

for the complete disappearance of the cholera spirillum

and the bacillus of diphtheria, etc.

"The hygienic arguments against earth burial, there-

fore, do not seem to be decisive, whatever be the force

of the aesthetic and economic objections."—Jordan.

When a body is buried, the place selected should be

so located as not to endanger the neighboring drinking-

water supplies.

The Transportation of Dead Bodies.—When the trans-

portation of dead bodies became so general that rules and

regulations for the government of this branch of railroad

and express traffic became necessary, every state made
rules to govern the traffic within its own boundary lines.
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This gave rise to a condition of misunderstanding and wor-

riment on the part of shipping and receiving funeral di-

rectors, which was caused by the conflicting rules in each

state that the body might pass through. The preparation

of the body in a manner prescribed in one state was not

considered sufficient in another, and so the conditions

relative to the transportation wrere highly unsatisfactory,

In some states the rules were formulated by legislative

enactment, and in some the control of the laws was placed

in the hands of the health authorities. The transporta-

tion companies, realizing the importance of uniform laws

to regulate this matter, communicated with the National

Funeral Directors' Association. The result was that the

National Funeral Directors' Association appointed a com-

mittee of conference with a like committee of health

authorities and general baggage agents, at Cleveland, 0.,

in June, 1897. At this meeting a set of rules and regula-

tions were prepared, and committees appointed to submit

them to the National Conference of Boards of Health,

which met at Nashville, Tenn., in August of the same year.

On account of there being no National Board of Health,

this w^as the only body to which they could be submitted,

and the recommendation and adoption of them would

make it general throughout tin, United States. Eminent

lawyers were engaged to look up the power of the Boards

of Health in the different States, and their opinions were

that these bodies could regulate the transportation of the

dead, and that their rules and regulations would have the

same effect and power of law.

At this meeting the rules were generally discussed,

and with some slight amendments were adopted and are
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now iii general force throughout the United States and

Canada. Prior to this, embalming was not looked upon

as being an important factor in the transportation of

dead bodies. Air-tight sealing was required where the

distance traveled took more than eighteen hours by rail,

regardless of the time the body had been dead. The trans-

portation of bodies dead of diphtheria, scarlet fever, etc.,

was not allowed. At the meeting above mentioned the

health boards made certain regulations which would per-

mit these bodies to be transported provided the persons

preparing such bodies were fully competent. Almost all

of the State Boards of Health have adopted these rules,

and all railroad companies are receiving such bodies for

shipment.

Because of a difference in the meaning and verbiage

of transportation rules in many instances, it will be neces-

sary to refer you to the rules of your own state which

appear on the back of the shipping papers used in your

state.

THE END.



INDEX
(References are to pages)

Acquired immunity, 117
Actinonycosis, 75
Active acquired immunity, 117
Age, 8
Air, 247
Air-slaked lime, 183
Ambulances, 252
American standard, 183
Analysis of fluid, 224
Anthrax, 63
Antiseptic, definition of, 119
Antiseptics, 147, 188
Antiseptics, list of, 188
Antitoxins, 54
Arsenic, 199
Arsenic test, 226, 227, 228
Arsenite of lead, 200
Ashes, 214
Atmospheric pressure, 128
Auto-infection, 53

B.
Bacilli, 32
Bacteria, 26
Bacteria, discovery of, 19
Bacteria, chromogenic, 37
Bacteria, aerogenic, 38
Bacteria, in air, 23
Bacteria, in soil, 24
Bacteria, life history outside of

body, 55
Bacteria, morphology, 26
Bacteria, oxygen supply, 35
Bacteria, pathogenic, 39
Bacteria, photogenic, 38
Bacteria, products they live

on, 34
Bacteria, products they pro-

duce, 35
Bacteria, requirements, 27
Bacteria, saprogenic, 35
Bacteria, significance, 25
Bacteria, thermogenic, 38
Bacteria, toxicogenic, 39
Bacteria, zymogenic, 35
Bacteriology, 19
Bacteriology, origin of, 21
Bacteriology, sanitary, 1

Bacteriology, scope of, 22
Bacterium, 17
Bad results with embalming"

fluids, 216
Bandages, 249
Bedding, 250
Bed linen, 249
Beds, 250
Bichloride of mercury, 176
Bisulphide of carbon, 201
Blood solvents, 147, 191
Bleachers, 147, 193
Bisulphide of lime, 206
Body, care of after death, 269
Body, ideal condition, 218
Body, linen, 249
Body, transportation of, 270
Boiling water, 137
Books, 250
Brushes, 251
Burning, 134

C.

Cadavers, 252
Carbolic acid, 177
Carbolic acid test, 230
Carbolic sulphuric acid, 184
Care of body after death, 269
Carpets, 254
Carriages, 252
Cars, 252
Caustic lime, 183
Centigrade, 141
Chamberland solution, 183
Charcoal, 214
Chemical causes of disease, 14
Chemical disinfection, 143
Chemicals, classification of, 146
Chicken-pox, 110
Chloral hydrate test. 230
Chloride of lime, 183
Chlorides "Piatt's", 213
Chlorinated lime, 212
Circulation, problem of. 218
Cholera. 96
Chlorine gas, 168
Classification of chemicals, 146
Clothing, 252

273



274 INDEX

(References are to pages)

Cocci, 29
Cold, 13
Colors, 253
Combs, 255
Contagion, 48
Copper sulphate, 212
Cotton, 255
Creolin, 180
Creosote test, 231
Cresols, 179
Currents, electric, 129
Curtains, 255

D.
Dengue, 75
Density of population, 12
Deodorant, definition of, 119, 211
Deodorant, false, 120, 211
Deodorants, 147, 211
Deodorant, true, 120, 211
Deodorizer, definition of, 119
Dessication, natural. 127
Destruction of rats, 208
Diphtheria, 80
Diplobacilli, 33
Diplococci, 31
Direct method, 155
Discontinuous method, 140
Disease, acute, 50
Disease, chemical causes, 14
Disease, chronic, 50
Disease, classification of, 47
Disease, contagious, 49
Disease, definition of, 47
Disease, discovery of what

causes, 51
Disease, disinfection for. 63
Disease, endemic, 49
Disease, epidemic, 50
Disease, exciting causes, 14
Disease, germ, 18
Disease, infections, 48
Disease, mechanical causes, 15
Disease, non-contagious, 49, 63
Disease, non-infectious, 47
Disease, non-specific, 50
Disease, pandemic, 50
Disease, physical causes, 15
Disease, predisposing causes, 1, 7
Disease, prophylaxis, 113
Disease, self-limited, 50
Disease, slightly contagious, 80
Disease, specific, 50
Disease, sporadic, 50
Disease, unlimited. 51
Disease, vital causes, 17
Diseases, very contagious, 104
Disinfectant, definition of, 119
Disinfectants, gaseous, 147, 150
Disinfectants, liquid, 147, 172
Disinfectants solid, 147, 185
Disinfection, 119

Disinfection by embalming:
processes, 221

Disinfection, chemical, 143
Disinfection, definition of, 119
Disinfection for communicable

diseases, 63
Disinfection for sick-room, 234
Disinfection, liquid, 172
Disinfection, mechanical, 129 .

Disinfection of one's body, 268
Disinfection, physical, 124
Disinfection, room, 234
Disinfection, thermal, 133
Draperies, 255
Dry heat,134
Dry tissues, 219
Dysentery, 76

E.

Earth, 214
Electric currents, 129
Electricity, natural, 127
Electric light, 130
Embalming fluid, 147, 215
Embalming fluids, amount to

inject, 220
Embalming fluids, bad results,

216
Embalming fluids, formulae, 222
Embalming fluids, mineral poi-
sons in, 223

Embryo, 17
Erysipelas, 66
Exciting causes of diseases, 14
Excreta, 256

Fahrenheit, 141
False deodorant, 120, 121
Feces, 256
Fernback, solution, 183
Filtration, 130
Flame, 134
Floors, 260
Flowers of sulphur, 206
Fluid, amount to in.iect. 220
Fluid, analysis, 224
Fluid, embalming, 147
Fluid, formulae, 222.
Formaldehyde gas, 151, 207
Formaldehyde gas, methods of
producing 154, 155, 157, 158, 160,
161, 164, 165

Formaldehyde test, 232
Formalin, 172, 212
Formalin permanganate meth-

od, 164
Formalin quicklime method 165
Formulae, fluid, 222
Fumigation charges for, 246



INDEX 275

(References are to pages)

Fumigation, definition of, 121,
119

Fumigation, room, 238
Fur, 263

G.

Gaseous, disinfectants, 147, 150
Gauze, 249
Germ cell, 18
Germ disease, 18
Germ force, 18
Germicide, definition of. 119
Germ plasm, 18
Germs, 17
Germs, classification. 30
Germs, how they enter the
body, 52

Germs, lesions produced, 54
Germs, manner of elimination, 55
Germs, their distribution in the

body, 53
Germ theory, 18
Glanders, 68
Glassware, 262
Gonorrhea, 69

H
Hands, 262
Hangings, 255
Hardening compound, 147
Heat, 13
Heat, dry, 134
Heating method, 160
Heredity, 12
Hides, 263
How to make solutions. 174. 176.

179
Hunger, 13
Hydrocyanic acid, 170, 202
Hydrophobia, 70
Hygiene, definition of. 1

Ideal condition of body, 218
Immunity, 115
Immunity, acquired, 117
Immunity, active acquired, 117
Immunity, natural, 116
Immunity, passive acquired, 118
Incubation period, 52
Infection, 48
Influenza, 95
Inocultaion, 48
Insecticides, 147, 196
Insecticides, use around a dead

body, 210
Instruments, 263
Iron sulphate, 212

K.

Key-hole method, 158

Labarraque's solution, 184, 237
Leather, 263
Leprosy, 94
Light, 125
Light, electric, 130
Lime, 181, 186
Lime water, 182
Linen, 263
Liquid chlorinated lime. 183
Liquid disinfectants, 147, 172
Liquid disinfection. 172
List of antiseptics, 188
London purple, 200
Lysol, 181

M.

Magnesium sulphate, 185
Malaria, 77
Measles, 108
Mechanical causes of disease. 15
Mechanical disinfection. 129
Medium tissues, 219
Meningitis, 66
Mercury test, 226, 229
Method of producing formalde-
hyde gas, 154, 155, 157. 158.

160, 161, 164, 165.
Microbe, 17
Micrococci, 31
Milk of lime, 182

.

Mineral poisons in embalming:
fluids, 223

Moist tissues, 219
Money, 263
Moulds, 42
Mumps, 109

N.

Natural dessication. 127
Natural electricity, 127
Natural immunity, 116

Occupation, 11
Ovum, 17
Oxygen, 169
Ozone, 127, 130, 131. 170

Paintings, 264
Paraform 151, 152
Paraform method. 157
Parasites, 34
Parasites, animals. 18
Parasites, vegetable. 19
Paris green, 199
Passive acquired immunity, 118
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Pasteurization, 92
Petroleum, 203
Physical cause of diseases, 15
Physical disinfection. 124
Pictures, 264
Plague, 101
Piatt's chlorides. 213
Pneumonia, 94
Population, density of. 12
Potassuim permanganate, 213
Predisposing causes to disease,

1, 7
Preservatives, 147
Pressure, atmospheric, 128
Pressure steam under. 140
Problem of circulation, 218
Prophylaxis in disease. 113
Putrefaction, 21, 35, 120 .

Pyrethrum, 204

R.
Race, 10
Rags, 264
Relapsing fever, 71
Roentgen rays, 130
Room disinfection. 234
Room fumigation, 238

S.

Saponate, 181
Saprol, 181
Saprophytes, 34
Sarcinae, 32
Saw dust, 185
Scarlet fever, 104
Scheele's green, 199
Seasons, 12
Sex, 9
Sheet method, 161
Sick-room disinfection, 234
Silks, 265
Skins, 263
Slacked lime, 182
Small-pox, 105
Solid disinfectants. 147. 185
Solution, how to make bichlo-

ride of mercury. 176
Solution, now to make carbolic

acid, 179
Solution, how to make form-

alin, 174
Solutol, 181
Special processes, 119
Spirilla, 33
Spirochaeta, 33
Spore, 17, 28

Spraying method, 161
Staphylococci, 31
Steam, 139
Steam under pressure, 140
Sterilization, 119, 133
Sterilization, definition. 121. 133
Streptobacilli 33
Sulphur. 205
Sulphurous acid gas. 165. 205
Susceptibility, 115
Syphilis, 71

T.

Tableware, 267
Test for arsenic, 226. 227. 228
Test for carbolic acid. 230
Test for chloral hydrate, 230
Test for creosote, 231
Test for formaldehyde, 232
Test for mercury, 226, 229
Test for zinc, 226, 228
Tetanus, 72
Tetrads, 31
Thermal disinfection. 133
Thirst, 13
Tissues, dry, medium moist. 219
Toxins and antitoxins. 54
Transportation of bodies. 270
Trioxymethylene, 151, 152
True deodorant, 120. 211
Tuberculosis, 84
Typhoid fever, 87
Typhus fever, 111

Urine, 267
TJ.

V.
Vibrio, 33
Vital causes of disease. 17
Vital processes, 115

W.
Walls, 267
Water, boiling, 137
White-wash, 182
Whooping-cough, 110

Yeasts, 40
Yellow fever, 78

Z.

Zinc chloride, 186
Zinc test, 226, 228
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