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PREFACE

OR more than seventy-five years the SCIENTIFIC AMERICAN has an-

nually given its readers the experience of practical experimenters
in every branch of the useful arts, all over thé world. Some thirty years
ago the Editor of the present volume spent about two years in collect-
ing and garnering formulas and other items of information. The result
was the ‘‘Scientific American Cyclopedia of Receipts, Notes and Queries.’’
It at once became the standard authority among English-speaking peoples,
and notwithstanding the fact that it has had many imitators it is still
recognized as the most reliable compilation ever published devoted to
formulas. The world, however, has rapidly advanced. Each year a
vast amount of technical literature accumulated. Instead of attempting
to make any drastic revision, it was therefore deemed wise to recompile
and rewrite the entire book. This work required the constant attention
of a staff of experts and professional indexers for a period of two years.
The old book was not thrown out in its entirety, possibly some thirty
per cent., of the formulas were retained. The remainder, however, is
entirely from new sources, the chief of which is the SCIENTIFIC AMERICAN,
after which come the American and Foreign drug and technical journals.
Concerning the question of credit, it may be stated that practically all
the drug and technical journals of the world have been laid under
contribution. A special list of sources credited is published elsewhere.
The mass of material which has been handled is enormous; over 150,000
formulas were rejected owing to lack of space. When it is considered
that the present volume contains only 15,000 formulas, it will be seen
that one in ten has been selected. From this it will be noted that
the present work has been compiled with much more care than any
similar book. The Editor wishes to express his appreciation of the
services of Miss Julia E. Elliott, who has been largely responsible for
the classification and indexing of the almost appalling number of for-
mulas, It has required infinite patience in sifting and comparing. To
Mr. A. R. Bond, formerly of the Editorial Staff of the SomNTIFIO
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AMERICAN thanks are due for assistance in the preparation of the chapter
on ‘‘Alloys.”’ Messrs. Stillwell & Gladding have freely opened their
technical laboratory for sketches. Mr. Thomas J. Keenan, formerly
Editor of the ‘‘ American Druggist,’”’ has kindly looked over the sec-
tions on ‘‘Poisons’’ and ‘‘Chemical Manipulation.’’

Edition after edition have followed one another and there has been
little complaint of the formulas. Revision has been carried at each
successive reprinting.

In closing, it is hoped that this mine of information, which is by far
the most ambitious and extensive ever published, will prove of even more
value than its predecessor.

ALBERT A. HOPKINS
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INTRODUCTION

ALTHOUGH the greatest care has been exerc1sed in the selection of

the formulas and processes in the revision of the proof sheets, neither
the Editor nor the Publishers can be held liable for any inaccuracies or
errors. It is believed that the errors in the text are neither numerous nor
of serious importance. It is not claimed that formulas for secret prepara-
tions which occur in this book are the original formulas in the possession
of the proprietors of such preparations, and great care should be taken to
avoid the infringement of vested rights. The “Food and Drugs Act,” or
what is commonly known as the “Pure Food Law,” cannot be stated author-
itatively in a book of this kind, as it is a question of interpretation by the
Department of Agriculture, Washington, D. C., to which Department all
requests for information relative to the law should be directed. The
information which will be given will largely be in the form of answers to
categorical questions.

True medical formulas and cooking receipts are mot germane to a
technical book of formulas: they have, therefore, been omitted.

Of course, it would be advisable if only tested formulas could be
included, but this is absolutely prohibitive in a book of this size, and it is
questionable if a work of this kind would be a commercial possibility, the
price would certainly be very prohibitive, and it is quite within the possibil-
ities that the interval of time which must elapse between the beginning of a
book of this nature and its fulfillment would result in many of the formulas
becoming useless in the period.

The light in which a formula should be viewed is that it is more or
less of an approximation to the idea] formula, and that it should be used
as a basis of experiment, each individual case requiring more or less modifi-
cation, The product should not be compared with the articles manufactured
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INTRODUCTION

by well-known makers on a large scale. Their own secret formula has
probably cost thousands of dollars and years of careful experimenting on
the part of their experts and chemists.

One question which presents itself in the selection of formulas is that
the number of individual formulas devoted to one special thing is apt to be
enormous. There is, however, a very good reason for this. For example, a
manufacturer may wish to make a certain perfume which we will call “X,”
and he is desirous of producing the cheapest possible synthetic perfume
intended to be sold in a five and ten cent store: this results in one type of
formula. The next maker wishes a fair grade formula calling for both
synthetic preparations and also a certain admixture of the real essential
oil obtained by enfleurage and distillation. A third manufacturer wishes
a very high grade perfume and is willing to use the most expensive essential
oils in its production. Still another manufacturer wishes to make the same
perfume, only he requires the addition of musk, to give permanency. Thus
we have a concrete example of four types of formulas, all of which arc
intended for a different class of trade, and require four distinct classes of
formulas. It must not be thought for a moment that the Editor used
everything he could lay his hands on. The intention is never to duplicate
where it i8 possible to avoid it, but to show all types, always bearing in mind
that tests are apt to differ, and that prices change with the qualities. The
aim has been to produce a book of universal application which will prove
of value in every laboratory, factory, office, and home. Another reason for
a plurality of formulas is that very often the ingredients called for in one
formula are not always obtainable, especially in a small town. This is an
added reason for seeming liberality in the printing of formulas. Enough
explanation, however, is given to prevent any confusion in the use of the
formulas.

The chapter on chemical, pharmaceutical, and technical manipulation
has been prepared with the co-operation of well-known technical and com-
mercial chemists. The information given is eminently practical, and a
careful study of it will go far toward economy both of money and time.
Amateurs are apt to waste both if not properly guided. Specific instruc-
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INTRODUCTION

tions are not possible in a work dealing with thousands of formulas. The
best advice which can be given is to always experiment on a small scale,
the smaller the better. It should also be remembered at the time of making
articles like shoe-blacking, soaps, perfumes, etc., that the experimenter is
at first at a great disadvantage, as he cannot obtain raw materials at as
low prices as the large manufacturers, there is lack of special plant, and,
above all, experience, These handicaps can only be obviated by an expend-
iture of time and money.

It is believed that the new arrangement into chapters will prove of the
greatest possible benefit. Thus, instead of dividing up the one class of
materials such as adhesive substances, we have one heading for cements,
glues, pastes, mucilages, and other adhesive preparations. This plan tends
to bring related subjects, between .which the line of demarkation is never
very clear, into harmony and order. This has resulted in some chapters of
exceptional merit which really form s whole treatise on the subject, such
as alloys, glass, leather, artists’ materials, writing materials, etc.

The reader is strongly urged to never look up & subject without a
perusal of the Index, which has been made with special care and is the key to
the whole work. The arrangement under the various chapters is a common-
sense subject-grouping which has been evolved after an experience of twenty
years in aiding the experiments of over a hundred thousand inquirers.
Still, the book may be used without undue reference to this classification
by a proper use of the Index,






CHAPTER 1.

ACCIDENTS AND EMERGENCIES

No book of Receipts would be deemed
complete without its chapter on accidents
and emergencies. The following short
résumé of what should be done in case of
unusual and serious accidents, is compiled
from a valuable little series of books
which are now out of print, which were
issued in 1905 by the Mutual Life Insur-
ance Company of New York City, and
(-opyrightedggg that company in 1903,
1904, and 1905. Republished by permis-
sion: !

An accident usually assembles a crowd
around the victim. The first thing to be
done is to get the people away from the
injured person. A space of at least ten
feet on every side should be kept wholly
free from everybody except the one or two
who are in charge of the operations for
relief. If others are needed to assist in
some special duty, as lifting, removing the
dress, etc., they can be specially selected
from the crowd for the moment and then
dismissed. The kindest thing a bystander
can do is to insist upon a free space
around the injured person, and to select
from the crowd those who will hold them-
selves in readiness to start for whatever
the physician or the individual in charge
of the case may require.

If the person has been thrown from a
carriage, injured by a blow, a fall from
a height, or in some similar manner, while
there may be no evidence of fracture or
other esternal injury, the nervous system
has received what is called a “shock,”
manifesting itself in faintness or complete
unconsciousness.

person suffering with such symptoms
should be placed flat on his back, and the
limbs at the same time straightened out,
if practicable, so that the heart, which
is already depressed in action, may act at
as little disadvantage as possible. The
cravat, collar and everything else calcu-
lated to impede the circulation toward the
head or the movements of the chest shounld
be loosened or removed. If the injury is
slight, reaction will soon take place after
giving the patient a sip of cold water,

brandy (a teaspoonful in a tablespoonful
of cold water), or aromatic spirits of am-
monia ‘(twenty drops in a teaspoonful of
cold water), repeated in a few minutes.
Gentle friction to the extremities, a few
drops of cologne-water on a handkerchief
to the nostrils, hot flannels apFlied to the
limbs and epigastrium (pit of the stom-
ach), are likewise useful in assisting re-
action.

By this time, should a surgeon have ar-
rived, he will examine and decide upon the
special nature of the injury, and inaugu-
rate measures of special relief. If he has
not appeared, and it is thought best to
remove the patient to the hospital or his
home, a stretcher should be procured, or
a substitute in the shape of a settee or
shutter. Upon this the injured person
should be gently l;:laced. the body being
supported as much as possible along its
length, and the face covered so as to pre-
vent, as far as practicable, the uncom-
fortable feeling of being stared at by
passers-by. Four persons of uniform gait
should then gently lift the stretcher and
slowly carry the person to his destination.
In most cities appliances for carrying in-
jured persons are kept at the station-
house, and can be obtained on application,
as well as the services of a good police-
man. The latter is almost invaluable in
keeping away the crowd while conveying
the person through the streets. If the
patient is to be taken to the hospital, a
dispatch from a police-station would se-
cure, free of charge, an ambulance with
competent attendants,

Directions for the treatment of frac-
tures and dislocations are given elsewhere.

Asphyxia.

This word commonly signifies an ab-
sence of respiration. It states a condition,
but not the cause, and indicates suspended
animation, produced by the non-conversion
of the venous blood in the lungs into ar-
terial. The supply of good air to the lungs
being cut off by some cause, the necessary
purification at that point no longer takes

Always consult the Index when using this book.
[6]



Accidents and Emergencies

(Burns and Scalds)

(Burns by Lime)

lace, and death of the entire body ensues
rom the absence of arterial blood.

There are several varieties of asphyxia :
(1) Asphyxia from submersion in water
or other fluids, as in ordinary drowning;
(2) asphyxia from mechanical causes, as
by strangulation or hanging, or from
foreign bodies in the windpipe or its ap-
proaches; (3) asphyxia by inhalation of
gases, known as suffocation ; (4) asphyxia
from torpor of the medulla oblongata (an
important portion of the brain at the
junction of the spinal cord and what is
called the brainl produced by the intro-
duction into the blood of certain poisons.

For treatment see the specific cause of
asphyxiation.

Burns and Scalds.

When the clothing catches fire, throw
the serson on the floor or ground, so that
the flames will not rise toward the mouth
and nostrils. Then without a moment'’s
delay roll the person on the carpet, or,
if possible, in a hearth-rug, so as to stifle
the flames. If no rug can be had, use
your_coat. Keep the flame as much as
possible from the face, so as to prevent
the entrance of the hot air into the lungs.
This can be done by beginning at the neck
and shoulders with the wrapping.

If the burn or scald involves consider-
able surface, symptoms of shock, varying
from mere weakness to utter prostration,
appear. = This requires immediate atten-
tion, and a few drops of aromatic spirits
of ammonia in water or a little brandy
should be given, and repeated in a few
moments until the return of strength is
apparent. A burn, superficial as far as
depth is concerned but covering a large
surface, especially in the case of small
children and a people, is usually con-
gidered more serious than a burn smaller
in extent but deeper and more complete.
If there is reason to suppose that hot air
or steam has been inhaled, no time should
be lost in obtaining the opinion of a phy-
gsician as to the result of the injury to
the throat or lungs.

Treatment.—The burned surface should
be cleansed carefully by allowing water to
trickle over it. The skin over a blister
should not be cut off, but should be
snipped with scissors near the edge, and
the water gently squeezed out. This al-
lows the skin to remain as a protective.
If the blister re-forms, it may be neces-
lalI'y to repeat this operation.

f the burn or scald is slight in charac-
ter, one of the best applications is the
cold-water dressing, keeping the linens
used constantly wet.

In more severe cases a very good appli-
cation is carron oil, which is a mixture of
linseed oil and limewater in equal parts,
Sweet oil alone is very . Vaseline,
with a little boric acid rubbed up with it,
is also very soothing. Lard and baking
soda mixed will relieve pain. Wheat flour
is often dusted over the burn; but this
hardens with the discharges, and is of as
little comfort as an a gleication of small
crusts of bread woul to the injured
gart. Cotton wool (carded cotton, cotton

atting) is often used, but the fibers be-
come imbedded in the discharges, and then
cannot be detached without pain and dis-
turbance of the wound. Talcum powder
or fullers’ earth is very useful as a dry-
ing powder after the blister has been cut
or any of the skin has become detached.

If the burn or scald, particularly the
latter, is superficial in character, a simple
and useful dressing is the application,
with a brush or a soft wisp of old muslin,
of the white of egg to the injury. As
soon as the first layer dries, another
should be applied. A lather of soap from
the shaving-cup, applied with the brush
in the same way, is often followed by im-
mediate relief. These substances protect
the irritated nerves beneath from the ac-
tion of the air.

f a physician has been sent for, it is
better not to make any domestic appli-
cations, except cold water, to the burned
g:rts. They may prevent his using those

tter adapted, and keep him from form-
ing a correct estimate of the real extent
of the injuries.

If there is much shock and depression,
stimulants will be needed, such as aro-
matic slpirits of ammonia, brandy or whis-
key. If there is much pain, laudanum
can be given, five drops every two or three
hours, until four or five doses have been
administered.

Burns by Acid.—Sulphuric Acid (0il of
;itriol), Nitric Acid (Aqua Fortis),
c.

As alkalies destroy the living tissues
with which they come in contact, so will
acids of sufficient concentration. In such
cases application of water will dilute them
beyond their capacity to injure. Alkalies
neutralize acids, and cooking -
ing soda or saleratus can be used fqr this
purpose. Common earth, gathered almost
anywhere, applied in handfuls, usually
contains alkall enough to be of value.

Burns by Lime, Caustic Potash, and
Other Alkalies. :
As a rule, these are troublesome, since

[el



Accidents and Emergencies

(Burns by Lime)

(Carbonic-acid Gas)

there is not only removal of the cuticle
(superficia] skin), but destruction of the
soft parts below. Lime is a powerful al-
kali, and rapidly destroys the parts with
which it comes in contact. As it is use-
less to attempt to pick it off, an applica-
tion should at once be made of something
to unite with the alkali, so as to_form a
comparatively harmless compound. Vin-
egar diluted with water, lemon juice or
any other dilute acid, will answer. These
things do not undo what has been done;
they only prevent further mischief. The
subsequent treatment is the same as for
other burns. What has been said about
lime is also correct for the other alkalies,
potash, soda, ammonia, ete.

Ointment for Burns.—The following
formulee are given by Lucas-Champion-
?jere in Pratique de la chirurgie antisep-
ique :

ql.—Retinol and wax, 100 grams; oil
of geranium, 15 drops; oil of thyme, 15
drops; oil of origanum, 15 drops; oil of
vervain, 15 drops.

2.—DPetrolatum, 100 grams; oil of ge-
ranium, 15 drops; oil of thyme, 15 drops;
oil of vervain, 15 drops; oil of origanum,
15 drops; sodium naphtholate, 0.30 gram.

The author says that he has found
these ointments to assist materially in the
restoration of the cuticle. They are anti-
septic and absolutely non-irritant.

ice’s Burn Mixture.—The formula of
this preparation, which is remarkably effi-
cacious as an application to burns, being
superior to carron oil or any of the prepa-
rations ordinarily used, is as follows:

White iegatin. 7 1-3 oz.; Glycerin, 1
floz.; carbolic acid, 1 fl.oz.; water, 16
floz. Soak the glue in the cold water
until it is soft; then heat it on a water
bath until it is melted. Add the glycerin
and continue heating until a firm, glossy
skin begins to form on the surface of the
mixture, in the intervals of stirring. Now
add the carbolic acid and mix intimately.

This mixture may be kept ready pre-
pared, and is best preserved in well-closed
glasu or porcelain jars. When it is wanted
for use it is heated on a water bath unti
ust melted, and applied with a soft, flat
rush over the burned part, where it will
form a strong, flexible &

Carbonic-acid Gas.

1. Asphyxia by this gas takes place as
soon as the person inhales it, A sudden
sense of suffocation is felt, with dizziness
and inability to stand. gas, some-
times known under the name of ‘“choke
damp,” produced in the ordinary
process of fermentation and in burning

or slacking lime; it is also found in mines,
icularly coal mines, and in wells, cel-
rs, or caves which have long been cl
It is considerably heavier than the atmos-
phere, and is consequently found lying
gt :Elhe bottom of the cavity where con-
ned:

2. Symptoms: Pains, head and throat;
giddiness ; sleepiness; insensibility; heart
and breath hurried; coma. Treatment:
Fresh air; artificial respiration ; ammo-
nia respd.; friction; stimulants; oxygen
douche ; transfusion or bleeding (?).

No well, vat, old cellar, or cavern of any
kind, should ever be entered without first
lowering a lighted candle into the deepest

oint. If the flame is extinguisbed, or
gurns dimly, this indicates the presence of
this gas, and no one, under any circum-
stances, should be permitted to enter until
this foul air has been removed. It lies at
the bottom, because it is too heavy to
ascend. However, a strong current of
common air will often dislodge it. Buckets
of water dashed down into the well, or
masses of lighted shavings or blazing
paper, give enough movement to the air to
dislodge the gas from its resting place.
Freshly slacked lime also rapidly absorbs
it. Then test the success of the efforts by
again introducing the lighted candle, and
if it burns brightly a person may enter
with impunity.

Sometimes there may be no carbonie-
acid gas in the cavity, and yet the efforts
of the workmen may dislodge it from an
adjacent space into the one in which they
are breathing. This possibility should
never be lost sight of.

When a person is overcome by this car-
bonic-acid gas he is, of course, wholly un-
able to help himself, and must be removed
at once. Sometimes a grapnel-hook can
be used with advantage, but often the
better way is to lower rapidly some bold,
clear-headed person, with a rope securely
fastened around his middle, who can seize
and bring the unfortunate individual to
the surface. . No time should be lost in
descending orfrising, as the person lowered
depends upon doing everything in the time
during which he can hold his breath ; for,
of course, should he inhale the gas his

sition in this would be but little

tter than that of the man he attempts
to rescue. A large sack may be thrown
over the head and shoulders of the person
who descends. It contains enough air to
serve for several inhalations, while the
texture of the material prevents the ad-
mission of the deleterious gas to a hurtful

e'pemn suffering from asphyxia, im-



Accidents and Emergencies

(Charcoal)

(Coal Gas)

mediately after being brought out from
the gas, should be placed on his back, the
neck and throat bared, and any other ob-
stacle to breathing quickly removed. His
body should then be quickly stripped, and,
if he has not fallen into water on bein,

overpowered bi the gas, his head, nec

and shoulders should be freely dashed with
cold water. Remember, this is not
“sprinkling,” as commonly practiced, but
a person should stand off some distance
with a bowl of cold water, and throw its
contents with as much force as possible
against the parts. Other bowlfuls should
follow as rapidly as possible for half a
minute, while one can count thirty slowly,
then the dripping water should be drie

with a_towel. is should be repeated
from time to time, as required. Some-
times, if a brook of water is near, the
strip; person might be repeatedly dip-
ped into it, care being taken, of course,
not to dip his face. Artificial respiration
should be used as soon as possible.

If the person has fallen into water and
become chilled, the use of the cold water
in this manner should be avoided, as the
evaporation of the moisture absorbs more
heat than can be manufactured by the
exhausted and overpowered system. In
such a case the person should ut into
a warmed bed, while hot applications and
artificial respiration should be resorted to
at once, as_in asphyxia from drowning or
hanging. While using artificial respira-
tion, friction applied to the limbs should

kept up.

Charcoal.

Carbonic-oxide, a very poisonous gas, is
given off during the burning of charcoal,
and when inhaled quickly proves fatal.
The person soon drops insensible, and dies
of asphyxia, in much the same way as
when one succumbs to carbonic-acid gas.
The treatment recommended for asphyxia
from carbonic-acid gas should be carried
out at once.

Chilblain,

The most useful thing for these annoy-
ing symstoms is to keep away from the

re, and every night, before retiring,
bathe the feet in cold water, or rub them
with snow. They should then be well
dried, without friction. After this, the
application of the ordinary compound
resin-ointment of the apothecaries is often
of use in stimulating the circulation
through the part. The efficiency of this
ointment can be increased by adding to
an ounce of it a couple of drams of o1l of
turpentine. It may be remarked that per-

sons who suffer in winter from cold feet
are often benefited to a surprising d

by bathing them at night, before retielsnr?
in cold water. Such persons should al-
ways keep their feet away from the fire.

Coal Gas.

Anthracite and bituminous coal, when
burned in a close room (as in the ease of
a kitchen shut up for the night with an
open stove of burning coals), gives off, to
some extent, the peculiar gomonous gas
alluded to as coming from burning char-
coal—carbonic-oxide—as well as other
noxious gases. Persons sleeping in such
a room, unless awakened as the air be-
comes fouled, will soon die or be found in
a stupor. The treatment should be the
same as described for asphyxia from in-
haling carbonic-acid gas.

Contusions.

These common injuries are termed
“bruises” by most people, and are the
only injuries, besides wounds and frac-
tures, produced by blows or pressure. The
injury may be of the simple form—only
a slight shaking or jarring of the texture,
with ne visible change except that result-
ing from the rupture of the blood-vessels.
This is the most frequent. In the more
severe but less frequent form, the con-
tusion means broken blood-vessels and
muscles, and tissues between and around
them; the parts are thoroughly crushed,
sometimes to a pulp, and damaged be-
yond recovery.

In contusions the first conspicuous
symptom is that of shock, which general-
ly, but not always, is pmﬁrtionate to the
extent of the injury. us a crushed
finger is attended, as a rule, with much
less shock than a crushed band or foot.
Contusion of certain parts, as the larger
i'&igts, breasts and other portions of the

y, is followed by most severe symp-
toms of shock. The pain is not always
as severe as might at first be thought, for
the nerves may be so much injured as to
be deprived of their ability to receive and
transmit impressions.

The quantity of blood escaping from
the ruptured vessels depends chiefly upon
:t'he dsizg tarixd numbgr of the ve;aels in-
ured, but in some degree upon the space
in which the blood can accumulate. A
single divided vessel in the scalp, owing to
the looseness of the tissue in which the
vessels are distributed, may permit a
swelling, the result of the escape of blood.
extending in area over half of one side of
the head.

. Discoloration is due to the color of the
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escaped blood, seen through the cuticle,
and varies from blackness, usually indi-
cating intense injury, through dark blue,
purple and crimson, down to delicate
pink, indicating only a blood-stained fluid.

Treatment.—In the milder contusions
there is but little shock. When the shock
is severe, place the patient on his back,
head not elevated, and give stimulants as
directed. The next thing is to limit the
consequences likely to ensue from the rup-
tured blood-vessels. This is best done by
elevating the part, if possible, above the
heart, and_applying cold, in the shape of
powdered ice tied up in towels, to it and
along the course of the larger vessels
leading to #he injury.

A common accident is a “mashed finger,”
resulting from the member being caught
in closing a window, or from lack of pre-
cision in using a hammer. The firm bone
beneath and the blow above usually con-
tuse (brulse; the tissues (veins, vessels,
muscles, etc.) between, and often the pain
and other symptoms last some 8.
Wrap up in a bandage of old muslin, and
keep constantly wet with cold water. If
there is much Pain add laudanum, and
drill a small hole through the nail, so as
to let out the accumulated blood. The
discoloration and swelling may remain
some days after the pain subsides. Stimu-
Inting liniments can now be used to en-
courage an extra flow of pure blood to
the part.

Dislocations.

These occur when one bone is displaced
from another at a joint. Little can be
done to reduce them except by surgical
aid. If possible, do not remove the
patient.

Dog Bites.

b.tltlemovetthe glothixl:g. ift any, fromﬁthe
itten part, and apply a temporary liga-
ture above the wound. This checks the
circulation of the part, and to that extent
delays absorption of the poisonous saliva.
While other things are hurriedly pre-
pared, some one whose lips and mouth
are free from breaks might attempt suc-
tion of the wound. The material extracted
by sucking should, of course, be at once
ejected from the mouth of the person
giving the assistance. The bite is really
a lacerated and contused wound, and lying
in the little roughnesses, and between the
shreds, is the poisonous saliva. If by any
means these projections and depressions
affording the lodgment can be removed,
the poison must go with them. If done
with a knife, the wound would be con-

verted into a incised woundi and would
require treatment as such. If a surgeon
is about, he would probably stand a probe
upright in the wound, and with a sharp
knife cut out the entire injured portion.
Professional aid is not always at com-
mand, and in such a case it would be well
to take a poker or other suitable piece of
iron, heat it red hot, at least, in the fire,
wipe off, and destroy the entire surface
of the wound. As fast as destroyed, the
tissue becomes white. An iron at white
heat gives less pain than one “black hot,”
as smiths say; for in the latter instance
the heat is scarcely sufficient to destroy,
but only irritates, while in the former the
greater heat at once destroys the vitality
of the part with which it comes in con-
tact. With a properly heated iron, not
only the surface is destroyed, but the de-
structive influence extends beyond and
into the healthy tissue far enough, if no

int is neglected, to assure against in-
‘ection.

If the wound is at once well wiped out,
and a stick of solid nitrate of silver (lu-
nar caustic) rapidly applied to the entire
surface of the wound, little danger is to
be apprehended. It acts, but in a milder
degree, like the heat of the iron upon the
tissues. In case the heat or the caustic
has been used, poultices and warm fo-
mentations should be np{;lied to the in-
jury to hasten the sloughing of the parts.

e Pasteur treatment is recommended
where possible, if near a Pasteur Insti-
tute, which is maintained in many large
cities. No delay should be brooked.

Drowning,

Rules for Artificial Respiration in the
Treatment of the Drowned—Rule I
(Fig. 1).—To Drain and Force Water
from the Lun%s and Stomach.—Instantl
place patient face downward, a hard roll
of clothing being placed beneath the pit
of the stomach, to raise it as much as
possible above the level of the mouth.

) Fe 1.—Bxpelling Water From the Body.
[91
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Put one wrist of the patient upder his
forehead to raise his mouth “off the
ground. With hands well spread upon the
patient’s back, above the roll of clothing,
throw upon it your whole weight with a
forward motion, and keep up the pressure
about three seconds, so as to force all
water from the stomach and lungs out of
the mouth, ending the pressure with a
push which will help to geerk you back to
your upright position, peat this once
or twice, and then quickly proceed with—

[ 4

Fig. 2.—Movement€i to Produce Inspira-
on.

Rule II (Fig. 2).—To Make the Pa-
tient Breathe.—Turn the patient face up-
ward, the same hard roll of clothing being
now beneath his back, the shoulders
slightly drooping over it. Bend the head
backward and downward, puttingP the
throat on the stretch to the utmost. Place
the hands of the patient on the top of his
head; one twist of a handkerchief or
string around the crossed wrists will keep
them there. Rip or strip all clothing from
waist and ‘neck. Now kneel astride the
patient’s hips., Grasp the front part of

S ]

Fig. 3.—Movemen:g to Produce Expira-
ion.

the chest on both sides of the pit of the
stomach, your thumbs pointing to pa-
tient’s chin, and your fingers fitting into
the grooves between the short ribs. Fix

(Drowning)

. —r S
Fig. 4—Movements by One Person to
Produce Inspiration.

your elbows firmly, making tbgm one with
your sides and hi?s, and then, firmly
pressing the sides of the patient together,
and using your knees as a pivot, throw
yourself slowly forward two or three sec-
onds until your face almost touches the
face of the patient and your whole weight
presses upon his chest. End this pressure
with a short push which suddenly jerks
you back again to the upright kneeling
position,

Rest three seconds while the ribs spring

- i o
Fig. 5.—Movements by One Person to
Produce Expiration.

back; then repeat this bellows-blowing
movement as before, gradually increasing
the rate from seven to ten times a minute;
but take the utmost care, on the occur-
rence of a natural gasp, not to interrupt
it; but, as the ribs fall, gently press them
and deepen the gaaﬁ into a longer breath.
Continue this until the natural breath-
ing, which you are imitating, needs no
further assistance. If all fails, keep on,
because any moment within an hour’s
effort you may be unexpectedly rewarded
with success.

Avoid impatient vertical pushes; the
force must be upward and inward, in-
creased gradually from gzero to the maxi-
mum the age, sex, etc., may indicate.

[10]
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If a second person be present and can
do it, the tongue should be held out of one
corper of the mouth by the thumb and
finger, armed with a piece of dry cotton
or linen rag.

Earache.

Evaporate the alcohol from a teaspoon-
ful of laudanum ; add half as many drops
as you started with of glycerine or sweet
oil ; make this milk-warm, and pour into
the ear, tnking hold of the upper tig and
pulling toward the crown of the head;.or,
wet a scrap of linen in a teaspoonful of
laudanum, dry before a fire, cut into bits,
place in the bowl of a tobacco-pipe, light
it, cover with a coarse handkerchief, in-
sert end of the stem (mouthpiece), suit-
ably protected so as not to hurt, into the
ear. Then apply the lips to the bowl and
blow the smoke from the burning opium
of the laudanum into the ear.

Eye, Foreign Bodies in.

Particles of cinder, dust or fragments
of metal often Eet into the eye, and cause
a great deal of trouble. Generally they
are dislodged and washed out by the extra
secretion of tears due to the irritation,
but sometimes it is necessary to resort to
some process of extraction. A popular
and often successful plan is to take hold
of the lashes of the upper lid and separate
it from the eyeball, so that the lashes of
the lower lid will slip up into the space
acting as a brush to the inner surface o
the upper eyelid. This cannot, as a rule,
remove anything from the eyeball. A
better way is to hold a knitting needle or
a match over the upper lid, close to and
just under the edge of the orbit, firmly,
but without much pressure. Then seize
the lashes of that lid with the fingers of
the disengaging hand, and gently turn the
lid upward and backward over the needle,
or the substitute used. Movement of the
eyeball by the sufferer, in a strong light,
usually reveals the presence of the intrud-
ing body, so that by means of a corner of
a silk or cambric handkerchief it can be
detached and removed.

Should the foreign body be imbedded

the mucous membrane covering the eye-
ball or the eyelid (conjunctiva), a steady
hand and a rigid instrument will unualg
lift it out. A very useful spud for su
a purpose is the butt of a clean pen. A
drop or two of cocaine solution, five or ten
per cent., will deaden the sensibility of the
eye, and materially facilitate the removal
of the forelgn body. This solution dilates
the pupil, but the effect passes off in a
few hours,

Face-ache.

This usually is neuralgic, and the appli-
cation of heat is always grateful. A small
hop-pillow heated and held to the face is
useful ; or the face may be bathed with
laudanum, tincture of arnica or any
soothing substance. Mustard plasters
should not be used, as they leave a con-
spicuous mark, and may blister, Ordinary

ayenne pepper mixed into a stiff paste
with an equal bulk of Indian meal and
honey is quite as active and useful, and
does not blister the skin.

Fainting,

1. The head of the person who has
fainted should be kei)t lower than the rest
of the bodg. Should he be sitting in a
chair at the moment, stand behind the
chair, extend your hands over in front, so
as to grasp the sides of the chair, take a
step backward, and then slowly depress
the back, the head being supported until
the floor is reached. An assistant holding
the knees will prevent the patient slipping
from the seat of the chair. It is so rapid-
ly and easily done, besides so effective in
its operation, that little else remains to
do. sually the back of the patient’s
head scarcely reaches the floor before con-
sciousness returns. If it does not suffice,
some stimulant should be given, as stated
in the treatment of “Shock.”

Rtimulant in Fainting Spells.—
Medecine moderne says that from 15 to
20 drops of either of the following rem-
edies produces rapid recovery from a
fainting spell : .

a.—Alcohol, 5 parts; ether, 5 parts;
chloroform, 5 parts; menthol, 1 part;
liquor ammoniee, 1 part. Mix. Pour on
a handkerchief and let patient inhale
same.

b.—Alcohol, 10 parts; ether, 5 parts;
menthol, 1 part; pyridin, 2 parts; acetic
acid, glacial, 3 parts. M. Sig. As above.

Fish, Poisonous.

Several varieties of fish, at all seasons
of the year, “are reputed to be poisonous.
These should, of course, always be let
alone. Should they have been eaten by
accident, the best treatment is that given
under the head of “Poisoning by Mush-
rooms.”

Shellfish, at certain seasons of the year,
after spawning, are considered poisonous;
at least, they are unwholesome. This
Broceu of nature is known to be very ex-

austing, and during it, or just afterward,
the shellfish is so reduced in vitality as to
be unable to resist the ordinary tendency
to decomposition. Oysters in hot weather

[11]
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are often unwholesome, perhaps from the
causes suggested.

Fish Bone in the Throat.

A raw eggbotaken immediately will carry
down a fish bone that cannot be gotten up
from the throat.

Foul Air in Drains and Privies.

This usually consists of sulphuretted
hydrogen, and arises from the decompo-
sition of the residual matters found in
these situations. Great caution, on this
account, should always be observed on
oPening and entering such places, or
places in possible communication with
them, especially if they have been long
closed. A small quantity of pure sul-
ghuretted hydrogen, if inhaled, is usually
atal ; but in the cases referred to the gas
usually exists diluted with common air.
The breathing becomes difficult, the person
loses his strength, falls, becomes insensible
and cold, the lips and face are blue, and
the mouth is covered with bloody mucus.
The person should be removed as quickly
as possible beyond the influence of the
foul air, and the treatment described for
asphyxia by carbonic-acid gas should be

applied.

g‘he possibility of such a disaster should
always be borne in mind in opening long-
closed or privy-vaults, and the danger
lessened by taking a few pounds of
chloride of lime (bleaching powder), dis-
solving it in a pailful of water, and dash-
ing it into the cavity. In the absence of
this, lime and water in the form of the
common “whitewash” may be employed.
This gas readily combines with lime, to
that extent freeing the air of the poison-
ous compound.

Fractures.

Very little can be done in case of frac-
ture till a physician arrives. In a simple
fracture only the bone is broken and there
is no break in the skin; in a compound
fracture the skin is also broken, and some-
times the bone :rotrudes. There is always
some shock and great pain in the broken
bone. If surgical assistance can be ob-
tained without removin% the patient, he
should be left lying quietly. All that need

done is to cut the clothing over the
affected part and put on it cloths wet
with cold water, which will allay the pain
to some extent. If no surgeon can be had,

it will be necessary to make a splint which
will hold the limb immovable. 0 pieces
of board will answer. They should be

well padded with cotton batting, or any-
thing else which will be soft enough to

take off the pressure of the direct boards.
Canes or umbrellas have been used in ex-
treme cases. The patient should then be
placed very gently on a litter made of a
shutter or bench, and carried very care-
fully home. The treatment for a com-
pound fracture is about the same as for
a simple fracture.

Freezing,

In general freezing (short of actual
death), keep the patient away from the
heat. Take him to a cold room and rub
him vigorously, especially the extremities,
with snow, or cloths wet with cold water.
The friction will re-establish the circu-
lation slowly; whereas the rapid thawing
out caused by immediate application of
heat is apt to be followed by sloughing of
the frozen parts.

The above applies to dry heat, ¢. e,
direct from a fire. It is advised by some,
however, to put the frozen person at
once in a warm or hot bath, and leave
him there until thoroughly warmed
through. If the breathing has stopped or
is very slow, try to re-establish it or help
it by artificial respiration. When the
patient begins to breathe naturally and to
regain consciousness, give stimulants, a
little brandy or whiskey, or hot beef tea,
or hot milk, or hot coffee, very little at a
time and frequently; that is, one or two
teaspoonfuls every two or three minutes,
until he has revived enough to take a
larger quantity with ease. Until sure that
no portion of the body—for example, a
hand or foot—is still frozen, do not ex-
pose the patient to the direct heat of a
fire, but bring him into warmer air grad-
ualiy. When fully restored from the acute
frozen condition, a few days of rest and
careful feeding and good nursing will gen-
erally end in full recovery.

Gas.

Persons retiring at night very often
leave the gas “turned down,” and the
flame becomes extinguished. Enough gas
may then escape to give trouble to the
sleeper, unless the room is well ventilated.
Persons have been known to “blow it out”
as they would a candle, and suffocation
more or less complete has followed. Treat
as in the asphyxia from carbonic-acid gas,
just described.

Ice, Protection Against Slipping on, Etc.
Let 50 grams of thick turpentine, 200
grams of rosin, 50 grams of benzine and
50 grams of alcohol stand in a bottle in
a warm place until a dissolution of the
turpentine and the rosin has taken place,
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With this solution coat the shoe soles
several times and allow the liquid to soak
in. This medium, which has been named
“leather-sole fluid” by E. Soxhlet, also
preserves the leather. .

Lightning.

A person struck by lightning is usuallx
rendered unconscious or nearly so.
temporary paralysis of the body may re-
sult for a while. When death takes place
it is from_shock to the brain and nervous
system. When the person exhibits little
or no sign of life, the clothing should be
removed rapidly and the body subjected
to a dashing of cold water, then dried and
placed in bed and warmth applied, par-
ticularly to the pit of the stomach, by
means of hot cloths or rubber bottles filled
with hot water. Artificial respiration
should be kept up for an hour or so, or
until natural breathing is resumed. Re-
coveries after an hour of supposed death
are on record. Brandy or aromatic spirits
of ammonia should be given.

Meats, Poisonous.

The eating of meat from diseased ani-
mals is often followed by symptoms of a

oisonous character. Animals otherwise
in perfect health, but which have been
butchered and prepared for food after
long and exhaustive confinement, are unfit
for eating. Not only is the meat of such
animals lacking in nutritive character,
when compared with the meat of animals
killed from the pasture without excite-
ment, or after being kept until proper
recovery from the effects of the journey
to market, but it is much less savory, and
shows a disposition to decompose much
more readily. It has been estimated by
competent authorities that between the
two kinds of meat there is, so far as nutri-
ment is concerned, a difference of nearly
fifty per cent. in favor of the meat of
healthy animals butchered after complete
recovery from the excitement and fatigue
of drive or carriage to market. The ad-
ditional cost per pound of meat to cover
the expenses of extra care and precaution
before butchering would amount to but a
small fraction of the percentage named,
leaving the rest of it a true profit to the
consumer.

The eating of this overdriven meat is
sometimes followed by symptoms of irrita-
tion of the stomach and bowels ; but these
symptoms can scarcely be said to be of a
poisonous character, in the ordinary sense
of the word, however much the use of

such meat may temporarily derange the
health.

Mushrooms.

‘When poisoning from eating mushrooms:
takes place, the contents of the stomach
should at once be evacuated with an
emetic. After vomiting has commenced,
it should be promoted by draughts of
warm water or barley water, but particu-
larly by drinking copiously of warm milk
and water, to which sugar has been added.

What has passed into the bowels should
be hurried out as fast as possible, with
some cathartic, before further absorption
into the blood can take place.

If there is much prostration, some
easily procured stimulant may be useful,
as aromatic spirits of ammonia or brandy.
A very excellent antidote is tincture of
belladonna, ten drops in a little water
every hour, until four or five doses have
been taken.

Poison Ivy.

1.—S8ymptoms: Contact with, and
with many persons the near approach to,
the vine gives rise to violent erysipela-
tous inflammation, especially of the face
and hands, attended with itching, red-
ness, burning and swelling, with watery
blisters. Treatment: Give saline laxa-
tives and apply weak lead water and
laudanum, or lime water and sweet oil,
or bathe the parts freely with spirits of
niter. Anointing with oil will prevent
poisoning from it.

.—It is claimed that'if those parts
which have been touched by the poison-
ous plant be promptly washed with 70
per cent. alcohol there will be no mani-
festations of the isonous symptoms.
Alcoholic solution of sugar of lead is said
to give prompt relief when the poison has
been effective.

3.—One of the best preparations is the
fluid extract of serpentaria, freely ap-
plied to the affected part. .

4.—Bicarb. soda, 375 gr.; powdered
borax, 150 gr.; carbolic acid, 160 min.;
rose water, 331-3 floz. Mix and filter.
Apply freely to the poisoned parts. If
much inflamed wet a cloth and keep in
contact with the parts affected.

5.—Posson Oak.—a.—Dr. James J. Le-
vick, of Philadelphia, writes to The Medi-
cal News: “In a case of poisoning of the
hands from Rhus toxicodendron—poison
oak—recently under my care, which had
reached the vesicular stage and was at-
tended with much swelling and burning,
the happiest results promptly followed
the free dusting of the powder of aristol
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on the affected parts. The change was
almost magical, so sudden and so prompt
was the relief afforded.

b.—Saturated solution of lead acetate
in 50 or 75 per cent. alcohol. The mi!
fluid should be well rubbed into the af-
fected part, and the operation should be
repeated several times during the course
of a few days. The itching is at once
relieved and the further progress of the
malady arrested. The remedy had been
tried in a large number of cases and had
always proved successful. It must be
remembered, however, that it is a violent
poison when taken internally, and hence
care in its use must be exercised. No
doubt an ointment of lead acetate, ];nre-
pared with lanolin or other bland oint-
ment base, would be equally effective.

POISONS AND ANTIDOTES

General Principles.

The following notes on_treatment in
cases of poisonin%, by Edmund White,
B.Sc. (Lond.), F.I.C.,, are reprinted, by
germinion, from the “Pharmacopeeia of

t. Thomas’s Hospital” :

1. Remove by lavage or emesis any
poison which remains in the stomach, or
chemically neutralize it.

For lavage, use a soft stomach-tube and
warm water containing the appropriate
chemical antidote, if such be available, in
solution or suspension.

For emetics, see list below.

(Caution! avoid lavage and emesis in
poisoning by corrosive substances.)

2. Administer the physiological anti-
dote, if one be known. See ligt below.

3. Hasten elimination of the poison.—
Intravenous infusion of normal saline so-
lution in poisoning with alkaloids. Aper-
ients. (Caution! Avoid castor oil in phos-
phorous poisoning.)

4. Treat other symptoms as they arise :

Collapse.—Hot bottles. Caution! Be-
ware of burning an unconscious patient.
Hot blankets, Strong coffee by mouth or
rectum. Elevate foot of bed.

Syncope.—Recumbency. Subcutaneous
injections of ether or strychnine. Arom.
sp. of ammonia in water, by the mouth.

'aradism. Mustard papers to precordial

region.

espiratory Failure.—Artificial respi-
ration? Ool? affusion. Tracheotomy, if
ltlhe;r:iis laryngeal obstruction. Oxygen in-
alation.

nPuln, if severe.—Morphine hypodermic-
ally.
l. When poison has been eliminated,

fi le,
g:llo:: mu‘almlhe give demulcents (see

List of Antidotes.

The following articles are the most use-
ful antidotes in cases of poisoning. The
quantities given are for adults and for a
single dose, which must be repeated, with-
in the limits of safe dosage, according to
the severity of the symptoms and the
%uant.ity of poison inges

'metics

1. Apomorphine Hydrochloride, 1-10
gr. for hypod. inj.

2. Powd. Ipecac. (not Pulv. Ipecac.
Co., 30 gr. in water.

8. Liq. Ext. of Ipecac., 20 m. in water.

4t. Mustard, one tablespoonful in 8 oz.
water,

Common Salt, one tablespoonful in

warm water,
6. Zinc Sulphate, 30 gr. in 8 0z. warm

ater.
If there is delay in obtaining emetics
tickling the fauces may be resorted to.
Demulcents.

7. Milk.

8. Olive Oil.

9, Thick Gruel
mixed and boiled wit|

10. White of Egg.
Stimulants.

11. Brandy, 1 oz. in 2 oz. water.

12, Strychnine Hydrochloride, 1-60 gr.
o ———

3 er, m., for . inj.
14 . Arom. Spt. of Ammonia, 60 m. in

water.

15. Smelling bottle, for ammonia in-
halation.

16. Coffee, 2 o0z, to be boiled with 14
pint water.

17. Mustard Papers, to be moistened
with tepid water.

hemical Antidotes.
Chalk, Whiting, or Wall Plaster,
14 oz. stirred up in water.

19. Sodium or Potassium Bicarbonate,
120 gr. in water (only used for acids in
absence of magnesia and chalk, on account
of the ng}d evolution of gas).

2;0. agnesia, 14 oz. stirred up ‘in
water.

21. Sacch. Sol. of Lime, 1-2 fidrm. in

water.

22, Citric or Lemon Juice, 1 os. di-
luted with water.

Magnesium or Sodium Sulphate,

14 oz. in 8 oz. of water.

25. Hydrated Ferric Oxide, produced
when rgﬂlired by adding to 14 oz. Sol. of
Férric’ Chloride in 8 or. of water, 3§ oz.

w

fine oatmeal, 1 oz,
10 oz. of water).
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Magnesia or 2 fl.drm. Sol. of Ammonia
(not Lig. Ammon, Fort.).

28. Copper Sulphate, 214 gr. in 2 or
8 oz. of water. .

27. French Turpentine or Sanitas, 30
m. in 1 oz. of water, repeated about four
times in the first hour.

28, Potassium Permanganate, 5 gr. in
14 pint of water.

28. Tannic Acid, 20 gr. in water, or
strong overdrawn tea.

Physiological Antidotes.
. Amyl Nitrite Capsules, 3 m., for
inhalation.

31. Atropine Sulphate, 1-60 gr. for

hypod. inj. .

§2. Chloral Hydrate, 40 gr. in 3 oz. of
water, by rectum or mouth.

33. Chloroform for inhalation.

34. Digitalis Tincture, 20 m. for
hypod. inj.
gﬁ. Morphine Tartrate, 1-3 gr. for

hypod. inj. .
ygg. Pi?ocarpine Nitrate, 14 gr. for

hygod. inj. .
7. Potassium Bromide, 30-60 gr. in
water, by the mouth.
Normal Saline Solution.

38. Common Salt, 60 gr. in 1 pint of
sterilized water at body temperature.

Treatment in Special Cases.

The various poisons are arranged in
groups, alphabetically, under the name of
the active principle or typical member of
each grou?. Apply in all cases the gen-
eral principles of treatment, modified or
supplemented as described under each
group. The numbers refer to the numeri-
cal arrangement of the substances in the
list of antidotes.

Acids, Mineral.—Hydrochlorie, Nitric,
Sulphuric, Spirit of Salt, Muriatic, Aqua
Fortis, Acetic, Butter of Antimony,
Soldering Fluid, Battery Fluids.

Caution! Lavage or emesis inadmis-
sible. Chemical antidotes, 20, 18, 19, 21
Demulcents, 7, 10, 9.

Acid, Oaalio—Salt of Sorrel, Salt of
Lemon.

Caution! Lavage or emesis only if
case is treated soon after ingestion of
poison, and then cautiously. Chemical
antidotes, 18, 21, not 19 or 20.
mAi%i;i, Oariolio.—Creouote. Disinfecting

uids.

Lavage with care. Wash out with 24.
Demulcents, 8, 7. Stimulants freely.
Intravenous or rectal injection of saline
mfi?%"' Hyd io—Cyanides, Bitter

rocyanio.—~Cyanides,
Almond Oit

Treatment for
Stimulants, 13, 14,

Aconite.—Monkshood, Aconitine,

Treatment for respirato failure.
Stimulants, 12, 11. Saline infusion.

lcohol.

General principles, especially cold affu-
sion, KFaradism and artificial respiration.

Alkalies. — Potash, Soda, Ammonia,
Hartshorn, Weed-killer.

Caution! Lavage or emesis inadmis-
sible. Chemical antidotes, 22, 23. De-
mulcents, 8, 7, 10. Stimulants.

Antimony Salts.—Tartar Emetic, But-
ter of Antimony.

General principles, especially stimu-
lants and treatment for collapse. Cau-
tion! Avoid lavage after utter of
Antimony (see Acids). Emesis gener-
ally occurs from action of poison; give
copious draughts of warm water. Chemi-
cal antidote, 29. Demulcents, 7, 10.

Arsenic Compounds.—White Arsenic,
Weed Killers, some Vermin Killers,
Sheep Dips, some Fly Papers.

General principles, unless in poisoning
by strongly alkaline weed Kkillers, when
lavage must be applied cautiously or not

respiratory failure,
15, fl.

at all. Chemical antidote, 25. Demul-
cents,
Atropine. — Nightshade, Belladonna,

Stramonium, Hyoscyamus.

General principles, especially treat-
ment for respiratory failure. Chemical
antidote, 29. Physiological antidote, 36.

Barium Salts.

General principles. Chemical anti-
dote, 24.

Cemphor. — Camphorated Oil (Lin.
Camph.).

General principles.

Cantharides.

General principles. Caution! Pro-

ceed carefully if mouth or esophagus be
blistered. Demulcents.

Chloroform.

General principles, especially fresh air,
stimulation and artificial respiration.
Phgsiol_ogiqa] antidote, 30.

‘ocaine.

General principles, with stimulants, 14,
15, 12. Physiological antidote, 30.

Copper.—Blue Vitriol, Verdigris.

General principles. Chemical antidote,
19 (or Potassium Ferrocyanide, 10 gr. in

oz. of water). Demulcent, 7, copi-
ously.

Digitalis.—Foxglove.

General principles. Chemical anti-
dote, 29.

Gases.—Carbon Monoxide, Carbon Di-
oxide, Coal Gas, Sewer Gas, Acetylene,
Chlorine, Nitrous Fumes.
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General principles, particularly artifi-
cial respiration and oxgen inhalation.

Hypnotics.—Chloral Hydrate, Chloral-
amide, Sulphonal, Paraldehyde,

General principles. Stimulants, par-
ticularly 12,

Iodine.

General principles. Chemical antidote,
21. Demulcents, copiously.

Irritants, Vegetable. — Unidentified
Plants, Violent Purgatives, Nicotine, To-
bacco, Savin, Squill.

General principles. Demulcent, 7,
freely by stomach tube.

Lead Salts.

General principles. Chemical anti-
dote, 24

Mercury Salts. — White Precipitate,
Red Precipitate.

Genera! principles. Demulcents, 10
and 7, freely.

Mineral Oils,—Benzoline, Paraffin, Pe-
troleum.

General principles. Demulcent, 8,

freely, followed by free lavage with milk.

Morphine.-—Opium, Codeine, Syrup of
Poppy, Soothing dyrups, Chlorodyne,
Laudanum, Paregoric.

General principles. Chemical anti-
dote, 28, freely washing out after use.
Physiological antidote, 31. Stimulants
freely, but do not overdo rousing, forced
movements and exposure.

Phosphorus.—Rat Pastes.

General ;rinci les. Chemical anti-
dotes, 26, 27. emulcents. Caution!
avoid oil.

Ptomaines.—Stale Food, Canned Food.
General principles, especially treat-
ment for collapse. Chemical antidote, 29.

Kilver Salts.

General principles.
dote, 55.
Strychnine.—Vermin Killer.

General principles. Chloroform by in-
halation, emesis by apomorphine, or
lavage as soon as patient is under in-
fluence of chloroform. Chemical anti-

Chemical anti-

dotg.2 29. Physiological antidote, 37
or 32.

Turpentine — Polishing Fluids or
Pastes.

General principles. Lavage with milk.

Zine Salts.—White Vitriol, Burnett’s
Fluid, Soldering Fluid.

Caution! Lavage and emesis inad-
missible excegt in poisoning with neutral
zinc salts. hemical antidote, 19. De-
mulcent, 7, copiously.

Medicinal amd Fatal Doses of Poisons.
Acetic Acid, Glacial.—Symptoms: Cor-
rosion, perforation, odor, abdominal pain,

collapse. Treatment: Not stomach pump ;
soap and water, lime, magnesia, milk, oil,
thick gruel. Morphia against shock.

Aconite, monkshood, wolfsbane, blue
rocket.—Symptoms: Tingling and numb-
ness, warmth at pit of stomach, paralysis
from below up. Pulse and respiration
depressed ; mind clear. Treatment: Stom-
ach pump or emetic; stimulants; atropia,
hypodermic. Keep warm and recumbent.
Digitalis hypodermic; amy! nitrite. Ar-
tificial respiration.

Alcohol, brandy.—Symptoms: Intoxi-
cation, giddiness; lips livid; convulsions;
coma; stupor. Treatment: Stomach
pump or apomorphia hypodermic; bat-
teryi coffee, douche, amyl nitrite.

Almonds, oil of bitter. See Hydrocy-
anic Acid.
. Ammonia.—Symptoms: Burning pain
in mouth, stomach and chest. em-

branes swollen, red; difficult breathing,
bloody vomiting; pulse slow; pallor, loss
of voice. Treatment: Not stomach pump.
Vinegar, lemon juice; remulcent drinks;
tracheotomy; inhalation of steam or
chloroform; morphia, hypodermic, for

shock.

Antimony, Tartar Emetic. — Symp-
toms: Metallic taste, vomiting, choking
sensation; pain in stomach, purging;
thirst, cramps, cold sweat; head conges-
tion, faintness; pulse and breathing
weai:; collapse. ’I]E;'entment: Tannic or
gallic acid; tea, coffee, demulcent drinks;
stimulants; morphia, hypodermic.

Antipyrine. — Antipyrine, antifebrin,
acetanilid and many other anti remedies
which are used for headaches and neural-
gia are poisonous in large doses. They
act chiefly by depressing the heart’s ac-
tion. Besides emetics, the treatment con-
sists of the free administration of stimu-
lants, such as aromatic spirits of am-
monia, coffee, whisky, etc.

Agquafortis. See Niiric Acid.
Arsenic. Vermin Killers, etc.—Symp-
toms: Faintness, depression, burning

pain; vomiting, purging; cramp, tight-
ness in throat, thirst; pulse slow, breath
painful, skin clammy; collapse. Treat-
ment: Stomach pump, or apomorphia,
hypodermic. Empty and wash the stom-
ach well. Dialys. iron; magnesia, castor
oil. Stimulants: Mucilaginous drinks.
‘Warmth. Morphia, hypodermic.

Arum Maculatum, Cuckoo paint; lords
and ladies, cows and calves; wake-robin.
~—Symptoms : Vomiting, purging, con-
vulsions; pupils dilated; coma; tongue
sw;lla. Treatment: Emetic, castor oil,
coffee.

Atropine, Belladonna. See Belladonna.
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Accidents and Emergencies

(Poisons)

(Poisons)

Barium, Baryta.—Symptoms: Vomit-
ing, pain in bowels, purging; pulse anll
breathing distorted; cramps, paralysis,
giddiness. Treatment: Stomach pump
or emetic; sulphates; warmth. Stimu-
lants: Morphia, hypodermic.

Belladonna, Deadly Nightshade.—
Symgtoms: Mouth, throat hot; eyes
sparkling, face flushed, l11)11pils dilated ;
delirium, staggering; rash (?). Treat-
ment: Stomach xlmmp or emetic. Stimu-
lants: Coffee; pilocarp., hypodermic; ar-
tificial respiration.

Benzol, Benzine.— Symptoms: Nar-
cotic; twitching, dificult breathing,
head noises. Treatment: Stomach pump
or emetic. Stimulants: Atropia, hypo-
dermie; douches, battery, artificial respi-
ration.

Brucine. See Strychnine.

Calabar Bean. See Physostigmine,

Camphor.—Symptoms: Odor; faint-
ness, languor, delirium, convulsions, cold-
ness; pulse quick, breathing difficult.
Treatment: Stomach pump or apomor-
phia, hypodermic. Stimulants: Warmth;
douche.

Cantharides, Spanish Fly. — Symp-
toms: Burning pain, throat and stom-
ach; diarrhea, salivation, albuminous
urine; high temperature, headache, quick
pulse; insensibility, convulsions. Treat-

ment: Stomach pump (?) or emetic;
demulcent drinks, no oil; morphia;
baths; linseed poultice.

Burning

Carbolic Acvd.— dymptoms:
pain in mouth and stomach; mucous
membrane, white, hardened; skin, cold;
gupils, contracted ; urine, dark; insensi-
ility; coma; collapse. Treatment:
Stomach pump or emetic; soda or sacch.
lime; white of egg; castor oil; stimu-
lants; warmth; battery: atropia, hypo-
dermic: nitric amyl; bleeding. .
Carbonic Acid. See Main Alphabet in

this chapter.

Caustic Potash or Soda. See Potash.

Chloral—Symptoms: Sleep; loss_of
muscular power; reflex action; sensibil-
ity diminished: stertorous breathing.
Treatment: Stomach pump or emetic;
warmth: rousing; coffee; strychnine,
hypodermic; nitric amyl: artificial respi-
ration,

COhlorine—Symptoms_: Tightness: irri-
tation, chest; cough; difficult breathing,
swallowing. Treatment: Fresh air: in-
hale steam: dilute ammonia; sulphur;
hydrogen ; chloroform; ether.

hloroform.—If swallowed: Stomach
pump or emetic: carbonate soda solution ;
rousing; mustard to the heart; nitric
amyl. It inhaled: Fresh air; douche;

artificial respiratién; nitrite amyl; bat-

tery.

l(’ghoke Damp. See Carbonic Acid.

Coal Gas.—Symptoms: Giddiness; in-
sensibility ; difficult breathing; asphyxia ;
coma. Treatment: Mustard to the heart.
Also as for carbonic acid.
Cocaine.

1.—Cocaine is the active principle of
Erythroxylon Coca, and is a prompt poi-
son in overdose. It is largely used by
surgeons as & local anesthetic in small
operations, especially on the eye and
nose. It has the power of reducing tem-
orarily the congestion and swelling of
inflamed mucous membranes. For that
reason it is often introduced into pow-
ders and liquids which are to be sniffed
up the nose for cold in the head or hay
fever. These must be used with great
care or else the cocaine habit will be
formed, which is quite as serious as the
opium habit. Acute poisoning may oc-
cur, though rarely, when used in this

way.

lyn doses of four or five grains, taken
internally, it has caused poisonous symp-
toms. hese resemble closely those of
opium poisoning, but the pupil of the eye
is dilated instead of contracted and the
respirations are not so diminished. The
treatment is essentially the same as for
opium poisoning, though the need for ar-
tificial respiration is not so great.

2.—Equal parts of amyl nitrite and
alcohol. M. et sig.: Inhale the vapors
thus produced.

Cocculus Indicus. See Picrotowine.

Colchicum, Meadow Saffron.—Symp-
toms: Vomiting; purging; throat irrita-
tion; thirst; sweat; twitchings; de-
lirium. Treatment: Stomach pumr or
emetic; tannic, gallic acid; demulcent
drink ; stimulants; morphia.

Colocynth. — Symptoms : Vomiting ;
urging; cold; weak pulse; collapse.
Treatment: Stomach pump or emetic;
camphor, and similar to colchicum.

Conine, Hemlock.—Symptoms: Stag-
gering ; loss of muscular Power; sight ;
difficult breathing, swallowing; asphyxia.
Treatment: Stomach pump or emetic;
tannic, gallic acid; warmth; artificial
respiration; stimulants; atropia, hypo-

dermic.

Co —Symptoms: Colic, griping;
metallic taste; vomiting, purging; thirst,
sweating, coldness, giddiness, coma.
Treatment: Stomach pump or emetic;
demulcent drink; morphia, hypodermic;
linseed poultice.

Chromium, Chromates. — Symptoms:
Vomiting ; purging; cramps; depression ;
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suppression urine; pupils dilated. Treat-
ment: Stomach pump or emetic; mag-
nesia carbonate; chalk; gruel.

Croton Oil.— Symptoms: Abdominal
pain, purging, vomiting; cold skin, col-
lapse. Treatment: Stomach pump or
emetic; camphor, stimulants, morphia;
gruel ; linseed poultice. .

Curarine. — Symptoms: Paralysis of
motors and respiration. Treatment: Ar-
tificial respiration; stimulants; ligature
and wash wound, . .

Cyanides. See Hydrocyanic Acid.

Daturine. See Atropine.

Digitalis (Foxglove).—Symptoms: Ab-
dominal pain, purging, vomiting; head-
ache, small pulse, delirium, convulsions;
cold skin, sweat; pupils dilated. Treat-
ment: Stomach ‘rump or emetic; stimu-
lants; tannic acid; keep patient lying.
Ergot—Symptoms: Tingling, cramps,
vomiting, diarrhea. Treatment: Stqm-_
ach pump or emetic; tannic, gallic acid;
nitrate amyl; stimulants: keep warm,
lying down. i .

Ether—Symptoms: Anesthetic action.
Treatment: Artificial respiration; fresh
air; douche, stimulants; blows on chest
if heart stops.

Fly Powders.—Generally treatment for
arsenic.

Gas. See Coal Gas. i

QGelsemium, — Symptoms: Giddiness;

pain eyes and brows, double sight, weak-
ness, suffocation, coma. reatment :
Stomach pump or emetic; douche; stimu-
lants; artificial iration. )
.. Hydrochloric Acid, Muriatic acid ; spir-
its; salts.—Symptoms: Burning pain,
vomiting, thirst. Treatment: Not stom-
ach pump (?); bicarbonate soda; mag-
nesia, lime water, soap water, demulcent
drinks ; morphia, hypodermic.

Hydrocyanic Acid, Prussic acid—
Symptoms: Insensibility; pupil dilated,
skin cold, sweating, difficult breathing.
Treatment: Stomach pump or emetic;
ammonia inhaled; stimulants; atropia,
hypodermic; artificial respiration; bat-

tery.
ﬁyqacyamine. See Belladonna.
Todine—Symptoms: Stomach, throat
pain, vomiting, purging, giddiness, faint-
ness (starch test). atment: Stom-

ach pump or emetic; starch; nitrite
amyl; morphia.
aborandi.—Same treatment as pilo-

carpine; stomach pump or emetic.
burnum.—Symptoms : Purging, vom-
iting, drowsiness, convulsions. Treat-
ment : Doucge; stimulmti‘: goﬁiee taste
. — Symptoms: etallic tas!
thirst, colic, cramps, cold sweat, paraly-

sis. Treatment:
emetic; sulphates;
morphia.

Lemons, Salt of. See Oealic Acid.

Lobelia.—Symptoms: Vomiting, giddi-
ness, tremors, convulsions, depression, col-
lapse. Treatment: Stomac ump or
emetic, tannic acid; warmth ; stimulants;
keejp lying down.

forphia. See Opium.

Muscarine, Fly fungus, mushrooms.—
Symptoms: Colic, purging, vomiting, ex-
citemenpt, coma. ‘reatment : Stomach
pump or emetic; stimulants, castor oil,
warmth ; atropia. hypodermic.

Stomach pump or
iodide potassium ;

Nicotine. See Tobacco.
Nitrate of Potassium, Saltpeter.—
Symptoms: Nausea, purging, vomiting,

coldness, tremors, convulsions, paralysis,
collapse. Treatment: Stomach pump or
emetic; demulcent drinks, stimulants,
warmth, nitrite amyl; atropia, hypoder-

mie,

Nitriec Acid. — Symptoms: Corrosion,
vomiting, abdominal pain; difficult
breathing. Treatment: Not stomach
pump ; magnesia, lime water, gruel, oil;
m%phia, hypodermic ; tracheotomy.

itro-benzol, Artificial KEssence Al-
monds, — Symptoms: Nausea, difficulc
breathing, drowsiness, stupidity; coma.
Treatment: Stomach pump or emetic;
stimulants; douche; artificial respira-
tion ; battery; atropia, hypodermic.

Nitrous Ozide—Symptoms: Anesthe-
sia. Treatment: Fresh air, oxygen; arti-
ficial respiration.

Opium.

1.—This substance, or the numerous
preparations such as morphine, ete., is
one of the most frequent causes of poi-
soning. A common mistake is that of
confounding laudanum and paregoric. A
teaspoonful of laudanum contains six
grains of opium, but a teaspoonful of
par;agonc contains only one-quarter of a
grain.

Treatment.—What is in the stomach
must be takem out, to prevent further ab-
sorption, and what is in the blood must
be worked out, under proper guidance, by
the processes of nature constantly en-

with such products. The patient
must be kept warm by blankets and hot-
water bottles, care being taken that the
latter do not blister him. An active
emetic, like ground mustard, must be
given at once, remembering that trouble
may be found in ttinf it to act because
of the diminished sensibility to its pres-
ence from the local stupefying action of
the opium upon the mucous membrane
of the stomach. The action of the mus-

[19]



Accidents and Emergencies

(Poisons)

(Ring, To Remove)

tard should be assisted by tickling the
inside of the throat with the finger or a
feather.

2.—Symptoms: Intoxication; sleep;
pupils contract; respiration and pulse
slow, depressed. Treatment: Stomach
pump or emetic; rouse; inhale ammonia ;
douche; battery; atropia, hypodermic;
nitric amyl; artificial respiration.

Ozalic Acid. — Symptoms: Vomiting,
purging, cramps. Treatment: Chalk,
sacch. lime; purgatives; no potash, soda
or ammonia.

Phosphorus (matches). — Symptoms:
Qdor; vomiting; purple spots; delirium.
Treatment: Emetic; French oil of tur-
pentine ; copper sulphate; purgative.

Physostigmine, Calabar bean.—Symp-
toms: Faintness, prostration, twitching,

iddiness; no delirium. Treatment:
tomach pump or emetic, stimulants; ar-
tificial respiration; atropia, h rmic ;
chloral; strychnia, hypodermic.

Picrotozine. — éymptoms :  Vomiting,
weakness, sleep, eruption. Treatment:
Sti?lmach pump, chloral, potassium bro-
mide.

Pilocarpine, — Symptoms: Sweating,
salivation, headache, quick pulse. Treat-
ment: Atropia, hypodermic, or bella-
donna by mouth.

Potash. — Symptoms: Caustic taste,
corrosion, painful purging, skin cold.
Treatment : Not stomach pump ; vinegar,
lemon juice, oil, demulcent drink. .

Prussic Acid. See Hydrocyanic Acid.
—Stomach pump or emetic.

Resorcin. — Symptoms: Prickling of
the skin, giddiness, sweating, insensibil-
ity, white lips, dry tongue. Treatment:
Albumen, soda, sacch. lime; stimulants;
warmth, battery, nitrate amyl; atropia,
hypodermic.

Savin—Symptoms: Vomiting, painful

urging, coma, convulsions. Treatment:
metic, linseed poultice, purgative; mor-
phia, hypodermic.

Roda. See Potash.

Boothing Rirup. See Opium.

Stramonitum, Thorn apple. — Symp-
toms: Pupils dilated, delirium, rash on
skin, paralysis, coma. Treatment: Stom-
aglh pump hot' emetic; coﬁee‘.i tiat}mulanlta;
pilocarp., hypodermic; artificial respira-
tion ; mustargogouche to limbs.

Strychnine.—Symptoms: Convulsions.
Treatment: Stomach pump or emetic;
potassium bromide; amemi; charchi; ni-
trite amyl; curare; artificial respiration.

Tartaric Acid. Acids.—Symptoms :
Convulsions. Treatment: Alkalies (pot-
ash and soda) and ammonia, not suitable.
Use lime, castor oil,

Tobacco—Symptoms: Vomiting, dim
vision, weak pulse and cold skin. Treat-
ment: Stomach pump or emetic; stimu-
lant, strychnia, hypodermic;_ tannic acid;
hot application to skin; keep patient
lying down.

Turpentme.—SymPtoms: Intoxication,
coma, collapse, pupils contracted. Treat-
ment : Stomach pump or emetic; apomor-
phia if necessary ; magnesia, sulphur; de-
mulcent drink.

Veratrine—Symptoms: Thirst, vomit-
ing, painful diarrhea, headache, weak
pulse. Treatment: Stomach pump or
emetic; coffee, stimulants; warm applica-
tion; keep patient lyin%down.

Zinc.—Symptoms : ainful vomiting,
quick pulse and breathing, paralysis,
coma. tment: Potassium or sodium
carbonate; tannic or gallic acid; milk,
eggs ; morphia, hypodermic.

Ring, How to Remove,

‘When a ring is fixed on the finger from
the swelling of the skin or joint, rub the
finger with soap and cold water, and it
will then generally admit of its removal.
If this fails, take a strong thread or piece
of fine twine, and, beginning at the end
of the finger, wind it regularly around
and around it, with the coils close to-
gether, till the ring is reached; then slip
the end through the ring from the side
next the end of the finger, and begin to
unwind the string, which, as it progresses,
carries the ring with it. Sometimes, how-
ever, when the finger is very much
swollen, and when the ring is deeply em-

edded, even this plan will not succeed,

and the only resource is to cut through
the ring with a pair of cutting pliers
first slipping under it a thin piece of
metal or cardboard to protect the skin
from injury.

Sewer Gas.

Symptoms: Livid lips, conjunctive in-
jected,ppupils dllated,minnelxlljsible. tonic
convulsions, high temperature. Treat-
ment: Fresh air, artificial respiration,
ammonia. Coffee. Hot and cold douche.

Shock.

Mild forms of shock, or collapse, as
they are sometimes called, are often, ‘:ﬂ
the non-professional, confounded wi
fainti sz‘ncope}, and an ordinary at-
tack of fainting is analogous to shock.
The symptoms of the two vary rather in
degree and duration than in kind. In
certain extreme cases where there is sud-
den and powerful emotion, or a blow in
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the pit of the stomach, life may be de-
stroyed without leaving any sign. This is
called “death from shock.’ ere is pal-
lor of the whole surface of the skin, the
lips are bloodless and pale, the eyes lose
their luster, and the eyeball is usually
artiallg covered by the drooping upper
ﬁd. The skin is covered with a cold,
clammy moisture, the temperature is low,
and perhaps the person shivers. The
mind is bewildered, the patient often in-
sensible. Sudden and serious injuries,
particularly if extensive, cause shock, as
does a powerful current of electricity.
The loss of blood produces or aggravates
shock. Hence a slight injury with much
loss of blood may be attended with
more shock than a comparatively more
severe injury without the loss of blood.
A weak system is more easily affected by
shock than a strong system. As a person
grows older, there is less power available
to meet injuries, therefore the aged are
slow to rally from the effects of shock.

Treatment.—First place the patient flat
on his back, with the head low. This is
an important point. The vital powers
being depressed, stimulants are required.
The aromatic character of brandy enables
it to be retained by the stomach when
whisky and other forms of alcohol are
rejected. A teaspoonful on cracked ice
every minute, until six or eight have been
taken, is the best way to give it. If the
temperature of the body is raised by it,
and there seems a revival of the action
of the heart, enough brandy has been
given. Twenty drops of aromatic spirits
of ammonia in a teaspoonful of water
may be given every two minutes, until
four or five doses have taken. Ap-
plications of heat to the extremities and
‘pit of the stomach” are very useful, in
the shape of flannels wrung out in hot
water, or bottles of hot water properly
w:e?ped ug. Mustard plasters may be
used, but they are so inferior to heat for
the purpose, if that can be ap&lled, and
80 apt to b'lister. thereby making it im-

ssible to use anything else on the sur-

ace, that some reluctance is felt in ad-
vising them.

Nausea and vomiting are often present
in shock, and can best be allayed by get-
txni the patient to swallow small chips
of ice whole, Ice can be chipped easily
by ilt&ndgl tthe ieceli tct)if leeﬂwith tltllile
grain uprig and s ng o a n
edge wi& the point oxt) a Yln.

Ammonia (smelling salts) applied to
the nostrils is often useful, and cologne,
on a handkerchief, is frequently pungent
enough to be of service in the same way.

Snake Bite.

1.—Treatment : Cauterization and liga-
ture. Stimulants: Permanganate, liquor
{)o_tasse; artificial respiration; ammonia
njection.

2~Dr. Corislano d'Utra, of Braazil,
says that persons suffering with snake
bite may be cured in all cases by taking
three doses, two hours apart, of 30 grains
of calomel in an ounce of lemon juice.
He further declares that whoever will
carry about his person a bag containing
from 75 to 300 grains of corrosive subli-
mate need have no fear of serpents.
They will flee from him, and, if by chance
he is bitten, the bite will be harmless!

.—Dr. B. M. Ricketts_(Qincin. Lano.-
Clinic, Vol. XLI, No. 9, 1898) is author-
ity for the following: The copperhead,
coral-snake and rattlesnake are the only
serpents in the United States which pos-
sess fangs at the base of which is a sac
containing poisonous fluid. The result of
inoculation depends upon the dose and
the size of the human being or animal.
Most of the authentic cases of death of
these serpents have been among children.
No authentic record of death, as the re-
sult of the bite of any of these snakes,
has been found in the adult man by him-
self. If death does nmot result within a
few hours it is not the venom, but other
agencies that produce it. The bite of the
cobra is not so deadly as is generally
supposed. Overstimulation from alcohol
and other agencies is oftener the cause
of death than virus inoculation. The ef-
fect upon the body is more severe if the
virus is injected into blood vessels. There
seems to be no subject which is sur-
rounded by so much uncertainty and ex-
aggeration.

he treatment is general and local.
Strychnine nitrate hypodermically eve!
twenty minutes until its physiological ef-
fects are produced, or until coma is over-
come. Alcohol, digitalis, atropine and
gitlrt;glyeerlno are all more or less bene-

cial,

Locally the writer advises the use of
a 1 per cent. solution of chromic acid;
chloride of gold or permanganate of po-
tassium may be substitu for chromic
acid. Amo! other drugs he believes
jaborandi, administered internally, to be
of undoubtful benefit. Massage of the
swollen parts and lavage of the stomach
aid greatly in combating the poisoning,

Sprains.
These are due to the stretching and
tearing of the ligaments around a joint,
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and are accompanied by great pain and
swelling. Hot-water applications are the
best to relieve the pain and reduce the
swelling. The joint should be kept abso-
lutely at rest. The best way to secure
this is to strap the joint for some distance
above and below with adhesive plaster,
layer upon layer. Any weak spot which
develops in the dressing can be easily re-
inforced by an extra layer or two. Care
should be taken that the strapping is not
8o tight as to interfere with the circula-
tion of the blood. This can be determined
by noting whether the part below the
strapping remains warm. If it becomes
cold and remains so, the strapping is
probably too tight and should be promptly
removed. After all, sprains are very un-
satisfactory to treat. Not infrequently
they take a longer time to heal than a
fracture, and the joint is usually left
weakened.

Suffocation.

There are several gases which, when in-
haled, are followed by symptoms of as-
phyxia. The condition is very similar to
drowning, for these gases are not able to
gurify the blood by giving oxygen to it.

ome of them, besides, are directly poi-
sonous. (See cause of suffocation.)

Sunstroke.

Heat exhaustion differs from heatstroke
in that the condition is one of very great
depression, with a rapid, feeble pulse and
heart action and a cold, moist skin and
body temperature, instead of a hot skin
with high fever. The treatment required
is radically different from that employed
in sunstroke. Take the person at once
to a cool, shady, 1uiet place and give him

lenty of fresh air and loosen the cloth-
fng grogndt the neck. Sefn(:h for a dé)ctor
on the first appearance of the symptoms.

Heat Eczhaustion.—If the skin is cold
and clammy, the case is one of heat ex-
haustion and must be treated accordingly.
Do not apply cold to the surface, but ap-

ly heat by means of hot-water bottles or

ot flannels and by rubbing the limbs.
Give a tablespoonful of whisky or brandy
in hot water or a teaspoonful of aromatic
spirits of ammonia in water, or give
strong tea or coffee. The object is to re-
lieve the depression.

Runstroke or Heatstroke—On the con-
trary, for sunstroke or heatstroke, loosen
the clothing around the neck and carry
the patient to a cool place. If the skin
is hot and the person seems feverish, cold
applications are necessary.

f there is a bathtub at hand, fill it

with cold water; put ice in the water if
you can get it. ace the patient in the
tub, all except the head, over which an
ice cap should be placed. To make this,
mash a piece of ice in a towel. Keep the
patient in the tub for fifteen minutes and
then put him in bed, between blankets,
without drying him. If in fifteen min-
utes he shows no signs, or very feeble
ones, of returning consciousness, replace
him in the bath and treat him as before.

If there is no bathtub at hand, take off
his clothes, wrap him in a sheet and keep
this wet with cold water. If this can-
not be done sponge head, neck, chest or
other parts of the body with cold water,
and if ice can be had, use this freely by
rubbing over the chest and applying to
the head and armpits. Repeat the baths
at intervals of fifteen minutes until the
patient stays conscious and the body re-
mains cool.

If natural breathing does not return,
perform artificial respiration, Sylvester's
method. If ice cannot be obtained, wet
towels with cold water and wrap the
head in them, changing them frequently.
The treatment is, in brief, to use any
means to reduce the temperature of the
body by applying cold externally.

ontinue such treatment until the tem-
perature of the skin is reduced. If the
}mtient improves, but the symptoms of
ever recur, renew the cold applications
as before. If the patient is able to swal-
low, frequent drinks of cold water may
be given him, but do not give al’K whisky
or other alcoholic stimulants. ke care
that the patient does not become stupid
and his body hot again. If this hap-
pens, repeat the same methods. Medi-
cines do not seem to be of much avail,

Throat, Foreign Bodies in.

In case an article of food, or other
substance, gets into the back of the mouth
and cannot be swallowed, it should be
dragged out with the aid of a hairpin
straightened and bent at the extremity.
If the body is firm in character, a pair of
scissors, rated at the rivet and one
blade held the patient, will furnish a
loop with which it may be extracted.

Toothache.

This is sometimes neuralgic and some-
times due to decay. Heat agplied to the
face outside, and a heated half of a fi
held inside, often relieve the former kind,
and sometimes afford temporary relief in
the latter kind. If the cavity can be
cleansed out with a broom-splint and
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led with cotton stee; in evaporated
ﬂuﬁhnzm much comforl::egvill be found.

Wasp and Bee Stings.

Carbolic acid in ecrystals, 1 dram;
lycerine, 4 drams; stilled water, 1
Smm. Dissolve the acid by the aid of
a little heat. Two or three drops of the
preparation should be placed on a little
cotton wool, which, if possible, should be
tied over the wound, so keeping the air
away. Care should always be taken to
see that the sting is not left in the flesh,
That of the bee almost always is and
keeps on injecting its poison.

her remedies are a solution of am-

monia and bicarbonate of soda made into
a paste with water and vinegar.

Wounds.

For systematic study wounds may be
classed according to their direction, or
depth, or locality, but for our purpose
they may be arranged after the mode of
their infliction: (1) Incised wounds, as
cuts or incisions, including the wounds
where portions of the body are clearly
cut off; (2) punctured wounds, as st:
pricks or_  punctures; (8)  contus
wounds, which are those combined with
bruising or crushing of the divided por-
tions; (4) lacerated wounds, where the
separation of tissue is effected by or com-
bined with the tearing of them; (§) poi-
soned wounds, including all wounds into
yvléticg any poison, venom or virus is in-
jected.

Any of these wounds may be attended
with excessive hemorrhage or pain or the
presence of dead or foreign matter. As
all wounds tend to present several com-
mon features, a few words will be said
about these before describing the distinc-
tive characteristics of each.

The first is hemorrhage (bleeding).
This depends, as to quantity, upon sev-
eral conditions, the chief of which is the
size of the blood-vessels divided and to
some extent upon the manner in which it
has been done. A vessel divided with a
sharp instrument presents a more favor-
able outlet for the escape of blood than
one that has been divided with a blunt
or serrated instrument or one that has
been torn across. Hxcept in the first
named, the minute fringes or roughness
necessarily left around the edges of the
vessel at the point of division retard the
escape of blood and furnish tgoimm upon
which deposits of blood, in the shape of
clots, can take place. Hence, all other
things being equal, an incised wound is
usually attended with more hemorrhage

than a contused or lacerated wound.

The bleeding may be simply an oozing
from the smallest blood-vessels, called the
capillaries. This form of bleeding is not
of much consequence and can easily be
checked.

The bleeding may be from a vein and is
then called venous. The veins are the
largest vessels which carry the blood back
to the heart. The blood from them is

urple and flows evenly, without any
orce.

The bleeding may be from an artery
and is then called arterial. The arteries
are large distributing vessels which carry
the blood from the heart to the extremi-
ties. The blood from them is bright red
and flows in pulsations or jets with some
force. This is the most dangerous form
of bleeding and the hardest to control.

While we are not able sometimes to
ascertain the kind of hemorrhage from
a given wound, we should always try to
determine it, for there may be consider-
able difference in the treatment.

There is always some pain present in
a wound, and this varies largely with the
location and extent of the injury. Often
it is not nearly so much as we expect to

In wounds of large size there is some
shock, and when the wound is very ex-
tensive and crushing the state of shock
may be profound, even to unconscious-
ness. In some people the mere sight of
blood may be enough to cause fainting.
This, of course, is very different from
shock and much easier to treat.

Nature stops bleeding by causing the
blood to coagulate in little clots, which
glug up the open mouths of the divided

lood-vessels and prevent the further flow

of blood. The smaller the blood-vessel
and the more sluggish the current of
blood therein, the more quickly this is
done. Therefore this coagulation occurs
first in the caPi]Iaries, next in the veins
and last of all in the arteries. All that
we can do %is to aid nature in this by
making the current of blood flow more
slowl{ or by making the mouths of the
vessels smaller.

If the wound is small and the bleeding
mostly capillary oozing, the part should
be elevated, and firm pressure applied di-
rectly to the wound, Prefembly through
a clean wet cloth. A few minutes of this
will usually be sufficient. If this does not
suffice, we can try again, or we can apply
water just as hot as can be borne with-
out scalding, or we can apé)l{n pressure
with a piece of ice mem a clean
handkerchief or a thin cloth. Heat and
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cold contract the blood-vessels and pres-
sure not only does this, but retards the
current of blood.

If the bleeding is from & small vein,
the above treatment will usually suffice,
If the vein is larger, the pressure may
bave to be appled for some time, To
do this roll up & handkerchief or clean
cloth into & small, hard wad, wet it thor
oughly and then bind it firmly over the
wound by means of another handkerchiet
or & strip of cloth. It may have to be
kept on for some hours before the clots
in the vessels are strong enough. The
gressure should be sufficient to check the

leedinf entirely, If the bleeding is from

a small artery, the above measures will
often be enough, but if the artery is of
any size these alone will not do.

If the wound is evidently not severe,
and the bleeding moderate, take time to
move the patient to a quiet, comfortable
place (if not already in such a one) and
then attend to the bleeding.

If the wound is & severe one and the
hemorrhage free, act at once, and remem-
ber that the first and most easily applied
means of stopping bleeding is direct pres-
sure in the wound, and that the best and

easiest tools to use are those which you
always have with you—namely, your own
fingers,

Put your finger or fingers on the bleed-
ing point in the wound, and press firmly,
and keep them there until you or some
one else 'iets ready to do something fur-
ther in the care of the case, You are
stronger than the heart, and so long as
you press on the open end of & blood-ves-
al,it.the beart cannot pump blood out

We should try to be as olean as pos-
pible in all ourr{mndling of wounds, and
therefore if you have time to do so, and
if, for instance, you are in or near &
drug store, where you can get aseptic
gause, put some of it over your fingers
before putting them into the wound; or,
if you cannot get gauze, but have a clean,
unused hendkerchief, use that; but if
you have nothing clean at hand, use your
fingers as they are and stop the bleeding.
If the bleeding is moderate and you can
get some gauze, as mentioned above, do
not put your finger into the open wound
at all, but pack the gauze in tightly and
then press firmly on the gauge or put &
bandage tightly over it and the wound,
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The subject of Insecticides is so important that it has been made a separate
chapter in connection with pests of all kinds. Attention is called to the fact that
the Department of Agriculture issues important agricultural literature for a low
price and many of the publications are free. Address the Department of Agricult-
ure, Washington, D. O. Any reasonable questions will be answered free of charge.

MISCELLANEOUS FORMULAS.

Apples.

The utilization of the poorer grades of
fruit is frequentl'}:han important matter
to Lhe grower. at portion of a crop
which is of too low grade to market in
the ordinary way can often be made to
pay a large part, at least, of the expense
of maintaining tfle orchard or fruit plan-
tation if it is converted into some other
form or handled in some way other than
that practiced with the better grades. In
some of the apple-growing districts the
evaporating industry has keé)t pace with
the planting of orchards and has become
an important factor in the utilization of
the fruit which is unfit or would prove
utnproﬁtuble for marketing in the fresh
state.

Farmers’ Bulletin 291, issued by the
United States Department of Agriculture,
entitled “Evaporation of Apples,” by H.
P. Gould, gives very valuable information
on this subject.

Birdlime,

Boil the middle bark of the holly, gath-
ered in June or July, for 6 or 8 hours in
water, until it becomes tender ; then drain
off the water and place it in a_pit under
ground, in layers with fern, and surround
it with stones. Leave it to ferment for
two or three weeks, until it forms a sort
of mucilage, which must be pounded in a
mortar into a mass and well rubbed be-
tween the hands in running water until
all the refuse is worked out; then place
it in an earthen vessel and leave it for
four or five days to ferment and purify
iteelf. Remarks: Birdlime may also be
made from mistletoe berries, the bark of

the wayfaring tree and other vegetables
by a similar process. Should any of it
stick to the hands, it may be removed by
means of a little oil of lemon bottoms or
turpentine. Use. To rub over twigs to
catch birds or small animals. It is said
to be discutient when applied externally.

Branding Stock, Ink for.

Shellac, 2 oz.; borax, 2 oz.; gum ara-
bic, 25 oz.; water, 25 oz.; lampblack,
sufficient. Boil the borax and shellac in
the water until dissolved. Remove the
mixture from the fire and, when cool, add
the gum arabic and sufficient water to
make 25 ounces. Then add enough lamp-
black to bring the whole to a proper con-
sistency. For red ink use Venetian red
instead of lampblack, for blue use ultra-
marine.

Grafting Wax.

1.—T. Tidmarsh recommends in The
Qardeners’ Chronicle the following mix-
ture: Beeswax, 1 part; rosin, 8 parts.
Melt together. For use, remelt in a glue

ot, the water jacket of which will retain
t in a workable consistency for a consid-
erable time and also prevent it from being
overheated to a point dangerous to the
scions. For hot climates the proportion
of rosin should be increased to 4 to 1 of
wax.

2.—Yellow wax, 6 parts; rosin, 10
purr:‘s; turpentine, 80 parts; lard oil, 1

a

P

8.—Black pitch, 10 parts; white pitch,
10 parts; Burgundy pitch, 10 parts:
rosin, 10 rarta; fatty varnish, 4 parts;
red lead, 4 parts; alcohol, 8 parts. Put
the varnish and the red oxide of lead in a
glazed earthenware vessel of sufficient size

Always consult the Index when using this book.
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to avoid accidents from bubbling over,
mix them well and then add the rosin
broken into small pieces. Melt them over
a very gentle fire and stir continually.
When fusion is complete, remove from the
fire and add the alcohol little by little,
with constant stirring. When all the al-
cohol is incorporated pour the product
into well tinned boxes and seal for preser-
vation until wanted for use.

4.—Melt slowly 500 parts by weight of
Burgundy rosin ; remove from the fire and
stir in 70 to 80 parts of 90 per cent. alco-
hol. Keep in wide-necked glass vessels
or tin cans.

5.—10 parts of rosin, 1 of turpentine, 4
of alcohol. Stir in the alcohol last.

6.—30 parts of rosin, 25 of yellow wax,
15 to 20 of alcohol.

7.—~Clay tempered with water, to which
a little linseed oil is sometimes added.
Used to cover the joint formed by the
scion and stock in grafting.

8.—Tre¢ Waw, Liquid—The Pharma-
ceutische Centralhalle gives the followin|
formula for tree waxes that remain liqui
in the cold: 1—Pine rosin, 70 parts; yel-
low ceresin, 7 parts; wood alcohol,
parts. Melt together the rosin and ceresin
and add the alcohol with proper precau-
tions. 2—Rosin, 60 parts; yellow wax,
8 .parts; hard paraffin, 8 parts; Venice
turpentine, 5 parts; wood alcohol, 40
parts. Mix as above directed.

Hay.

Two hundred and seventy cubic feet of
new meadow hay and 216 to 243 feet from
large or red stacks will weigh a ton; 297
to 324 cubic feet of dry clover will weigh
a ton.

Haystacks, Covering for.

Take any coarse fabric, steep it for a
few hours in a strong aqueous solution of
alum, dry and coat the upper surface with
a thin covering of tar.

Labels, to Preserve.

1.—~Wooden.—The following method of
preserving wooden labels that are to be
used on trees or in exposed places is
recommended : Thoroughly soak the pieces
of wood in a strong solution of sulphate of
iron; then lay them, after they are dry,
in lime water. This causes the formation
of sulphate of lime, a very insoluble salt,
in the wood. The rapid destruction of the
labels by the weather is thus prevented.
Bast, mats, twine and other substances
used in tyi'ng or covering up trees and
plants, when treated in the same manner,

are similarly preserved. At a meeting of
a horticultural society in Berlin wooden
labels thus treated were shown which had
been constantly exposed to the weather
g’:xrinbg two years without being affected

ereby.

2.—Zino.—For zinc plates use with
quill pens only.

a.~—Dissolve muriate of ammonia and
crude sal ammoniac in strong vinegar.

b.—For large labels, dip your pen in
concentrated sulphuric acid and write on
the zinc, previously greased ; a sharp point
of copper wire is better than the pen;
guench in water; wash thoroughly from

uid when your writing is plain enough.

c.—Dissolve about 75 cents’ worth of
chloride of platinum in hot distilled water,
addinf a very few drops of aqua regia.
The liquid should be of a pale amber
color; enough for hundreds of labels.

d.—Common lead pencil on zinc labels
is almost indelible and becomes more dis-
tinct with age.

e.—Chloride of tplatinum solution, and
better, sulphate of copper, may be used,
and are perhaps somewhat more distinct.

Mushrooms.

Use an old bureau or chest of drawers
as a cultivating bed. Fill the drawers to
the depth of six or eight inches with an
intimate mixture of good, rich soil and
old, dry horse or cow dung in equal parts.
Procure some fresh mushroom spawn (the
French_is the best) and insert it at vari-
ous points on the surface of the soil.
Sprinkle (not too heavilyt) the surface,
and the beds are ready. If the drawers
close tightly in front, the back of the
stand should be removed and a curtain
tacked up in such a manner as to shut
out the light. The mushrooms will begin
to show themselves plentifully in a few
days, but it will be a fortnight before an
fit to eat can be gathered. The bed wiil
last, with an occasional watering, for
many months and furnish almost daily a
good mess of champignons.

Potatoes in Cellars and Pits, to Prevent
from Rotting. '

On the ground on which the tubers are
to be piled spread a thin layer of un-
slaked, finely pulverized lime, then a layer
of potatoes six inches deep, then lime
again, and so on. The tubers thus treated
remain free from disease and where rot-
ting has already commenced it is stopped.

Trees.
Coating Iar Amputated Branches and
Wounds.—1.—S8hellac, dissolved in alco-

[26]



Agriculture

(Butter Making)

(Butter Making)

hol, forms an excellent coating for ampu-
tated branches and for wounds of fruit
trees, making a water-proof artificial skin,
under which the wood grows until the
wound is healed.

2,—The following cement is used to pro-
tect injured trees: 2 l;nn'ts of yellow
ocher ; wood ashes (sifted), 1 part; white
lead, 10 parts; Venice turpentine, 2 parts;
linseed oil, q. 8. to mix,

BUTTER

Classification.

Butter Making.
Coloring Butter.
Deterioration of Butter.
Preserving Butter.

Butter Making.

The following directions for butter
making are obtained from Farmers’ Bul-
letin 241, entitled “Butter Making on
the Farm,” by E. H. Webster, M. 8.

It is needless to say that all the milk
utensils should be 8
clean. There should be no hidden places
in milk vessels. Wooden vessels should
not be tolerated under any condition for
holding milk, for it is impossible to keep
them clean. A little ordinary sal soda
and a little borax is a cheap and effective
cleansing agent. A brush should be used
in preference to a cloth, The final rins-
ing of dairy vessels should be in boiling
hot water. The milk should not be al-
lowed to stand in a barn after it is
drawn, as it readily absorbs odors. It
should not be placed in a cellar or cave
where there are decaying vegetables or
fruits, as it will quickly absorb the odors
from them. Full instructions for using
the milk separator will be found in the
pamphlet to which we refer. Detailed
information relative to the operation of
separators comes with each machine.

Up to the time of ripening the cream
the dairyman has been trying to kees) it
as free as possible from bacteria and to
check the growth of all that may get into
it, but from this point on the work will
be quite different. Cream pre}mred with
the aid of a separator should be per-
fectly sweet, and if cooled properly will
remain so for a number of hours, and in
fact it can be preserved for four or five
days if kept at a temperature of 50° F.
It may be churned in this condition and
the quality of the butter made that is in
demand in a limited way, but, practically
speaking, all butter used in this country
is churned from sour cream. Sweet

kept scrupulously

cream butter to most users tastes flat and
insipid.

The trouble with ordinary souring is
that it may not be the desirable kind. It
must be handled in such a way that de-
sirable flavors will be developed and the
undesirable ones kept in check. This can
only be accomplished with a perfectly
sweet cream and afterward controlling
the souring process. This control is se-
cured by introducing into the cream what
is known as a “starter,” which is nothin
more nor less than nicely soured mill
either whole or skimmed. It will contain
those varieties of bacteria which will de-
velop the flavors wanted and not those
which cause putrefaction, gassy fermenta-
tion and similar undesirable changes. To
secure a starter containing suitable bac-
teria the dairyman has simply to set
away a portion of skim milk as it comes
from the separator. If the milk is kept
at a temperature of 70 to 80° F\. it should
sour within twenty-four hours and form a
solid curd: A test of this curd shows
whether or not the dairyman has kept his
milk clean. If the taste is found pleasant
and mildly acid, and the curd readily
breaks when poured from one vessel to
another, he has a good starter. On the
other hand, if the curd is stringy and
will not break with a square, sharp cleav-
age, but seems to be granular, or if a
clear whey is found on the surface, it
shows that bacteria of a harmful species
are present. If the souring coutinues too
long too much acid is formed, the starter
becomes sharp and unfit for use. A glass
jar is the best vessel in which to make a
starter, as the glass is easily cleaned and
the butter maker can see what action is
taking place while the milk is souring.

If there are gas-producing germs in the
milk little bubbles will form in the bot-
tom and along the sides of the jar. If
these are formed the starter should not
be used as the effect will not be good.

If one is churning every day, about 1
to 114 gal. of starter to 10 gal. of cream
is the right proportion. If the cream is
cooled to about F. i will re%uire
more starter than if it is set at 7 .
If the cream is not to be churned every
day, but.must be held from two to four
days before enough is secured for churn-
ing, a small amount of starter may be
added to the first batch of cream or the
cream may be held sweet from two to
four milkings and the starter added in &
larger (i]uantity.

Whole milk can be used for a starter
instead of skim milk, but it is considered
better to use the latter. The surface of
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the starter should be skimmed off for one-
half inch in depth and thrown away.
This is to prevent the possibility of dust
and the formation of colonies of undesir-
able bacteria. There are various types of
churns, the barrel churn being one of the
best. In this form of churn the concus-
sion of the cream necessary to do the
churning is secured by the falling of the
cream as the churn is revolved. The
faster it is revolved the greater the num-
ber of concussions per minute will be
secured. If the churn is whirled too fast
the centrifugal force created holds the
cream from falling so that no churning
takes place. Wooden churns should be
kept scrupulously clean.

The process of churning is the gather-
ing into_a mass the butter fats of the
cream. Butter fat exists in the cream in
minute globules, each independent of the
others, and any agitation tends to bring
them together, the force of the impact
causing them to adhere to each other. As
the agitation is continued these small par-
ticles of butter grow larger by the addi-
tion of other particles until a stage is
reached where they become visible to the
eye, and if the churning is continued a
sufficient length of time all will be united
in one lump of butter in the churn. If
the cream quite warm the butter will
come very quickly; if it is too cold the
churning may be_prolonged for a con-
siderable period. It is usually considered
that about 30 to 35 minutes’ churning
should bring the butter. This time will
be varied somewhat according to the tem-
perature of the different seasons. It is
necessary in hot weather to churn at a
temperature as low as 50 or 55° F., while
in the winter months, when the cows are
on dry feed and the weather is cold, it is
often necessary to raise the churning tem-
perature to 60 or 65°. It is important to
know at just what point to stop churning.
The butter granules should be the size of
beans or grains of corn, Eossibly a little
larger. The churning is then stopped and
the buttermilk allowed to drain. After
the buttermilk is well drained from the
butter granules an amount of water about
equal in volume and of the same tem-
perature as the buttermilk should be
added and the churn given four or five
revolutions slowly, so that the water will
come in contact with every particle of
butter and wash out the remaining but-
termilk. As soon as the wash water is
drained from the butter granules salt
should be added, depending upon the de-
mands of the consumer. Usually one
ounce of salt for each pound of butter is

all that will be required. In the ordinary
barrel churn the salt may be added in the
churn. By giving the churn a few revo-
lutions the salt will be quite thoroughly
incon‘)orated with the butter. It should
be allowed to stand for a few minutes
until the salt becomes more or less dis-
solved before working of the butter is
begun.

For working butter some form of table
should be used. The old bow! and paddle
will never give good results, because the
butter will be greasy owing to the sliding
motion of the paddle over the butter. If
the salt and butter have been mixed in
the churn the butter can be placed on the
working table and the working begun at
once.

After the butter has been pressed out
with the roller it should be divided in the
center, one Eart being laid over onto the
other and the rollers passed over again.
The process should be repeated until the
butter assumes what is termed a waxy
condition. If the working is continued
for too long a time the butter will become
sgalvy, having the appearance of lard, and
will lose its granular structure, becoming
weak-bodied. The firmness of the butter
must be taken into account in determin-
ing how long it should be worked. Usu-
ally the firmer the butter the more work-
ing it will stand and the more time it will
need to thoroughly incorporate the salt
and bring out the waxy condition.

Testing Kaltiness While Working.—
During the process of working, the butter
should be tested frequently to determine
its saltiness, and if by mistake too much
salt has been added it can readily be re-
moved from the butter by pouring a little
cold water over it as the working con-
tinues. The water washes out the excess
of salt. If the butter should contain too
little salt, more can readily be added dur-
ing the process of working. It is best
practice to about half finish the working
and then let the butter stand for about
twenty minutes or half an hour before
completing. This gives the salt an addi-
tional chance to dissolve and there is less
liability of mottles in the finished product.

Mottles, Remedy for.—If after stand-
ing a few hours the butter is found
to show a mottled appearance, this can
be overcome by putting it on the worker
and giving it an additional working. The
mottled appearance indicates that some
step in the working of the butter has not
been thoroughly done. It is due to an
uneven distribution of salt and possibly
to the presence of casein that has not
been washed from the butter, the action
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of the salt on the occasion forming lighter
spots in the butter. The best remedy for
mottles is to thoroughly wash the butter
when it is in granular form before the
salt is added and then to work it until it
has reached the waxy condition alluded to.

Butter in Tubs.—If the butter is to be
put up in tubs, the packing should be so
done that the butter will be solid through-
out its entire mass. Too frequently the
butter is thrown in without suflicient
packing and large holes will appear in the
body of the butter. While these may not
affect the quality they affect the appear-
ance. If a parchment paper lining is
used in the tub it should be put in smooth
and the top should be turned neatly over
the edge of the butter. Coverings that
are put on the top, whether circles of
parchment or cloth made for the purpose,
should exactly fit the top of the package.
Care should be taken that the tub does
not show finger marks or other dirty
spots.

Butter in Small Packages.—It is be-
coming more common for the markets to
demand that butter be packed in small
%ackages. such as pound prints or squares.

utter put up in this form should be
neatly wrapped in parchment paper. It
is an excellent idea for the dairyman to
have his name or label printed on the

archment. This helps to establish the
identity of the foods. which, if properly
made, should aid the dairyman in finding
a permanent market for them. Wooden
packages of almost any size can be se-
cured for packing the prints. These
should be used, particularly if it is neces-
sary to shi the butter to market. For
local distribution light crates or boxes
}vhlch witltliﬁt the tprix;ts and prievezlnlt tlliiem
rom getting out of shape in hauling
should be used.

Refrigerator Boaes.~In the summer
months it is a hard matter to transport
butter from the dairy to the market and
keep the prints in shape, unless the dairy-
man has ice for this purpose. Light re-
frigerator boxes are manufactured which
can be used to great advantage, as their
use will kee; e butter bard and firm
and enable the maker to deliver it in that
condition to his customers in the hottest
weather. No one likes to buy a parcel
of butter that is so soft that it can hardl
be handled, and the good dairyman will
not attempt to place butter on the market
in that condition.

, U. 8.

The Bureau of Animal Indus
Department of Agriculture, publishes as

Circular No. 56 “Facts rning the

History, Commerce and Manufacture of
Butter,” by Harry Hayward.

Other information may be obtained
from Farmers’ Bulleting, Nos. 84, 92,
131, 201, 237, 349 and 381. The entire
subject is being gone into by the Depart-
ment of Agriculture and the bulletins
may be obtained, when completed, from
that source.

Coloring Butter.

1.—Use a little annatto; if pure it is
not injurious.

2.—The coloring matters commonly em-
ployed are annatto and turmeric or ex-
tracts of these, but there are also a
number of butter-coloring compounds or
mixtures sold for this purpose. For some
of these it is claimed that they will not
only impart the desired color to butter,
but will keep it sweet and fresh for an
indefinite time. The following are a few
of these ooloring compounds in use at
present Rorick’s compound is froe&)nred
as follows: The materials for 1, Ib
of butter are: Lard, butter or olive oil,
6 1b.; annatto, 6 oz.; turmeric, 1 oz.;
salt, 10 oz.; niter, 2-5 oz.; bromochlor-
alum, 3% oz.; water, q. 8. The lard,
butter or oil is put into a pan and heated
in a water bath. The annatto and tur-
meric are then stirred into a thin paste
with water, and this is gradually added to
the fatty or oily matters ke%l;l at a tem-
perature of about 110° F. e salr and
niter are next stirred in and the mixture
heated to boiling. The heating is con-
tinued for from twelve to twenty-four
hours or until the color of the mixtre
becomes dark enough. The bromoch’or-
alum is then introduced and the mass is
agitated until cold, when it is put up in
sealed cans.

3.—Bogart's preparation is prepared as
follows: The materials employed are:
Annattoin, 5 oz.; turmeric &ulveriued),
6 oz.; saﬂ!ron, 1 oz.; lard oil, 1 pt.; but-
ter, b Ib. The butter is first melted in a
pan over the water bath and strained
through a fine linen cloth. e saffron is
made into a 1% pt. tincture, and, together
with the turmeric and annattoin, is
gradually atirred into the hot butter aad
oil and boiled and stirred for about fifteen
minutes. It is then strained through a
cloth as before and stirred until cool.

4.—Dake’s butter coloring is prepar™d
by heating a quantity of fresh butter for
some time with annatto, by which means
the colorlng matter of the butter is ex-
tracted, and straining the colored oil and
stirring it until cold.
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5.—The following is commended in a
German agricultural journal: Alum, pul-
verized finely, 30 parts; extract of tur-
meric, 1 part. With the extract dampen
the powder as evenly as possible, then
spread out and dry over some hot surface.

hen dry again pulverize thoroughly.
Protect the product from the light. As
much of the powder as will lie on the
point of a penknife is added to a churnful
of milk or cream before churning, and it
gives, says the authority on the subject,
a beautiful golden color, entirely harm-
less. To make the extract of turmeric
add 1 part of powdered turmeric to 5
garts of alcohol and let macerate together
or fully a week.

6.—Ethereal extract annatto, 1 oz.; oil
(olive or cottonseed), 100 oz.

7.—Purified annatto, powdered, 10 oz.;
oil, 100 oz. Digest for two hours in a
steam or water bath, allow to stand for
one week, then decant. Of either of the
above liquids 6 drops added to 1 quart of
cream is sufficient.

8.—Annattoin, 5 av.oz.; powdered tur-
meric, 6 av.0z.; true saffron, 1 av.oz.;
odorless lard oil, 16 fl.oz. ; alcohol, 4 fl.oz.
Rub the annattoin and turmeric with the
oil, which may be deodorized by filtration
through charcoal and macerate for sev-
eral days. Prepare a tincture with the
alcohol and saffron. After a sufficient
maceration separate the solids from the
oil by filtration, adding more oil through
the filter, to keep the measure, and mix
the tincture of saffron with this, driving
off the alcohol by a gentle heat.

Of late coal-tar dyes are being largely
introduced for the same purpose. They
are mostly azo dyves and are sold specifi-
cally as butter dyes. However, they are
not recommended.

9.—Odorless Coloring. — Annatto, 3%
oz.; sodium bicarbonate, 114 oz.; sugar,
8 o0z.; potassium nitrate, 8 oz. Soften
the annatto with about 2 oz. water, usin
the heat of a water bath. Stir in about
oz. of the sodium bicarbonate, evaporate
to dryness and mix with the remainder of
the soda and the other ingredients.

10.—MacEwan, in his “Pharmaceutical
Formulas,” states that vegetable annatto
is being replaced by aniline orange, the
following being recommended as a popu-
lar coloring: Oil-soluble aniline orange,
1 oz.; olive oil, 160 fl.oz. Dissolve the
color in the oil by gentle warming. Cot-
tonseed oil may be used in place of olive
oil. A teaspoonful of the coloring is suffi-
cient for 10 gal. of cream. .

Deterioration of Butter.

Butter fat, and therefore butter, is very
unstable and it is therefore very fiable to
deterioration which, if it continues, ren-
ders it unfit for food. The butter loses
color; it develops a tallowy taste and
odor. As the deterioration progresses the
texture changes from a firm or a solid to
a pasty mass, When this stage is reached
it is fit only for soap grease.

Butter may be kept stored at a low
temperature and in a dark place from six
to eight months. To protect butter which
is shipped to tropical countries it is often
made from })reserved cream and packed
in hermetically sealed cans.

‘While butter cannot be prevented from
deteriorating without the use of chemi-
cals, which is forbidden under the Pure
Food Law, much can be done to retard
this deterioration by handling it in all
stages of its production under the most
cleanly condition, by preserving the
cream with which it is made by guarding
it against infection, b{ packing it in air-
tight packages and holding it at low tem-
peratures or in darkness.

Butter that is put in packages of
greater size than the brick or print form
will hold its flavor longer than the smaller
packages. Prints and pats which are
pleasing to the eye must be uncommonly
well wrapped so as to make an_ almost
air-tight package. Glass or glazed earth-
enware butter jars should be used in all
households.

Substitutes for Butter.

At the present time there are three
commercial substitutes for butter. These
are oleomargarine, butterine and reno-
vated butter. These are subject to spe-
cial examination by the Government and
are subject to special taxes. The laws
relating to their manufacture are most
rigid. For information as to the processes
of the manufacture of oleomargarine the
readers are referred to the SCIENTIFIO
AMERICAN supplement numbers.

Butterine is oleomargarine with which
is mixed more or less butter. This is a
purely commercial term and is not r -
nized by law. All “butterine” is legally
oleomargarine.

“Renovated butter” is made from lots
of butter which have been subjected to a
process by which it is melted, clarified
and refined for the purpose of removing
rancidity or any deleterious flavors, or of
otherwise improving the rendering uni-
form miscellaneous lots of butter which
could not find a profitable market without
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being subjected to some such process of
renovation.

The purpose of the Government sur-
veillance is to see that regulations are ob-
served whereby no unwholesome material
or process is used so that the purchaser
or consumer is advised of the true char-
acter of this kind or grade of butter.

Home Test for Butter.

The following home test for butter is
from Farmers’ Bulletin 131 of the De-
partment of Agriculture: The experi-
ment may be conducted in the kitchen as
follows: Using an ordinary coal-oil lamp
as a source of heat, melt a piece the size
of a ;mall c]heptnut t:sen fro:tnb%he sus-
pected sample in an ordinary tal n,
hastening the process by stirring wfth a
splinter of wood (a match will do). Then
increasing the heat, bring to as brisk a
boil as possible, and, after the boiling has
begun, stir the contents of the spoon thor-
oughly, not neglecting the outer edges,
two or three times at intervals during the
boiling, always shortly before the boiling
ceases., Oleomargarine and renovated
butter boil noisily, sputtering more or
less, as a mixture of grease and water
would naturally behave when boiled, and
produce no foam or but very little. no-
vated butter produces usually a very
emall amount of foam. Genuine butter
ordinarily boils with less noise and pro-
duces an abundance of foam. The differ-
ence in regard to foam is, as a rule, ve
marked. A butter is rarely found whic
yields an uncertain result, but if uncer-
tain it should be considered genuine but-
ter or a case of suspicion not confirmed.

Circular No. 100 of the Bureau of Ani-
mal Industry, Department of Agricul-
ture, gives a rapid method for the deter-
aﬂnatnon of water in butter, by C. H.

ray.

Preserving of Butter.

1.—The best method to presarve butter
from the air is to fill the pot to within an
inch of the top and to lay on it common
coarse-grained sklt:f to the depth of 15 an
inch or '}? of an inch, then to cover the
pot up with any flat article that may be
convenient. The salt by long keeping will
run to brine and form a hﬂer on the top
of the butter, which will effectually keep
out the air and may at any time be very
easily removed by turning the pot on one
side. Fresh butter, 16 Ib.; salt, 1 1b.;
fresh butter, 18 Ib.; salt, 1 ib.; saltpeter,
134 oz.; honey or fine brown sugar, 2 oz.
.-—Apﬁrt'. Method.—Take fresh but-
ter of the best quality and press it

through a clean cloth in order to make it
as dry as gossxble. Then cut it into small
ieces and pack closely into glass jars,
eaving no vacant spaces. Close the jars
with cork stoppers, seal hermetically and
fasten with wire in addition; put into
cold water and heat to the boiling point.
Butter thus treated will keep in a cool
place for six months.
. 3.—Bréon’s Method.—Put fresh butter
into tin cans, under a thin layer of water
containing tartaric acid and sodium car-
bonate. Fill up the cans with the liquid
and solder on the covers.

4—Melted Butter—Butter may be
melted directly over the fire or in a water
bath (bain-marie). In the first case put
it into a copper kettle and set over a
clear, moderate fire. Any impurities will
sink to the bottom or rise to the top in
froth. Stir slowly and skim off the froth
as it forms. When no more rises, cool to
50 to 60° C. (122 to 140° F.) and pour
into earthen jars with narrow mnecks.
When the butter has hardened put a layer
of salt over the top and close tightly with
paper. The best way of melting is in
the water bath; that is, with the vessel
containing the butter placed in another
with boiling water. It is a good plan to
strain the melted butter through a cloth.
1t will keep unchanged for a year, but is
good only for cooking.

6.—Pickled Butter.—Wash the semi-
salted butter thoroughly and spread out
in a thin layer on a moist tablee. Work
into it 60 grams (6 parts by weight) of
fine salt to each kilogram (100 parts) of
butter. Pack the butter into earthen jars
and set in a cool place for a week; then,
if there is any vacant space in the jar,
fill it up with salt brine. If the butter is
to be sent away, pour off the brine and
gut in a layer of dry salt. This salted
utter has a good flavor and can be used
for the table. Cut it out from the jar in
horizontal pieces, smooth off the surface
each time and fill the space with brine.

6.—Preserving Paper.—Cooking salt,
in fine powder, 160 gr.; sgltpeter, in fine
powder, 820 gr.; whites of 20 eggs. Beat
the albumen to a froth, mix the salts and
add the mixture to the froth, little by
little, with constant stirring, until a solu-
tion is formed. In this soak a good qual-
ity of bibulous p%sgr and hang it across
strings to dry. en dry go over each
sheet with a hot smoothing iron, the face
of which is kept well waxed.

Rancid Butter, To Sweeten.—1.—100
Ib. of butter is mixed with about 80 gal.
of hot water, containing 14 Ib. of bicar-

[81]



Agriculture

(Preserving Butter)

(Cheese Making)

bonate of soda and 15 1b. of fine granular
animal charcoal free from dust, and the
mixture is churned together for half an
hour or so. The butter is then sepa-
rated; after standing, warmed and
strained through a linen cloth, then re-
salted, colored and worked up with one-
half its weight of fresh butter.
2.—Rancid butter may be restored, or
at all events greatly improved, by melt-
ing it with some freshly burnt and
coarsely powdered animal charcoal
éwhich has been thoroughly freed from
ust by sifting) in a water bath and then
straining it through clean flannel. A bet-
ter and less troublesome method is to well
wash the butter with some good new milk
and next with cold spring water. Butyric
acid, on the presence of which rancidity
depends, is freely soluble in fresh milk.

3.—One authority advises to wash the
butter first with fresh milk and afterward
with spring water, carefully working out
ihe residual water. This, even if effec-
tive, will cost about as much time and
material as Lo convert the milk into fresh
butter.

4.—Another recipe says to add 25 to
30 drops of lime chloride to every 2
pounds of butter, work the mass up thor-
oughly, then wash in plenty of fresh, cold
water and work out the residual water.

Butter, To Clarify.—Put the butter
into a stewpan, heat it slowly, removing
the scum as it rises, and when quite clear,
Fom: it carefully into clean &nd dry jars,
eaving the sediment behind.

Curled Butter.—Tie a strong cloth by
two of the corners to an iron hook in the
wall. Tie the other end of the cloth into
a knot, but so loosely that the index
finger may be easily passed through it.
Place the butter in the cloth, twist it
lightly, thus forcing the butter through
the knot in fine short rolls or curls. e
butter may then be garnished with parsley
and served. Butter for garnishing hams,
etc., should be worked until sufficiently
soft, and then used by means of a piece
of stiff paper folded in the form of a
cornet. The butter is squeezed in fine
strings through the hole at the bottom of
the cornet, and a little experience soon
enables the worker to execute various
designs.

Fairy or Feathery Butter.—Work the
butter until it is sufficiently soft, then
place it in a piece of coarse butter muslin
or some loosely woven fabric through
which it can be forced in fine particles
and which must be previously wetted with
cold water. Draw the edges of the muslin

together and press the butter gently
through, letting it fall lightly into the
dish in which it will be served or round
any dish it is intended to garnish.

olded Butter—Butter may be shaped
without the aid of molds, but round but-
ter molds or wooden stamps are much
used and are made in a variety of pat-
terns. They should be kept scrupulously
clean, and before the butter is pressed in
the molds should be scalded and after-
ward well soaked in cold water. The but-
ter at once takes the impress of the mold
and may therefore be turned out imme-
diately into the butter dish. In hot
weather a little ice should be placed either
round or beneath the butter dish. Dishes
with a double bottom are constructed for
this purpose.

CHEESE

The following notes on cheese mnkiéxbg
are obtained from Farmers’ Bulletin 1 s
entitled “Cheese Making on the Farm,”
by Henry E. Alvord. This subject is
being revised by the Department of Agri-
culture and may be obtained from that
source when completed. In the mean-
time Farmers’ Bulletins 84, 92, 97 and
237 contain valuable information.

The ordinary process by which Ameri-
can cheese is made in factories is not ap-
plicable to the farm dairy, because it
takes too much time and is so complicated
that it requires years of practice to be-
come sufficiently familiar with the vary-
ing conditions in which milk comes to the
vat. The various changes that take place
in milk and which are troublesome in
making cheese nearly all develop in the
night’s milk kept over until the following
morning. So if milk is made into cheese
immediately after it is drawn, no diffi-
culty need be experienced. By employing
a simple and short method of manufac-
ture any one at all accustomed to han-
dling milk can, with the appliances found
in any well-regulated farm home, make
uniformly a good cheese.

Double Cream Cheese.—This is the
most popular cream cheese in Paris and
it is said that about 40,000 are consumed
daily in that city. It is also called Swiss
cream cheese. According to Pourian, it is
made as follows:

Ten nds of cream and 64 pounds of
new milk are mixed carefully and brought
to a temperature of 55 to 57° F. Enough
diluted rennet extract is added to make it
coagulate in twenty-four hours. The
curd is cut into flat pieces with a skim-
mer and laid on a linen cloth, which is
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foldedbover !.I'Z:'h 80 abs to form ; sort of
ress bag. ese bags or packages are
?aid in a perforated box wngxa boards be-
tween them, and when the first flow of
whey stops the top board is loaded with a
weight of some kind. This pressing takes
sixteen to eighteen hours, as a rule; it
should continue until whey ceases to

escape,

The curd is then s]iread on a large
table and worked and kneaded by hand,
while adding enough cream to give it a
uniform smooth consistency; after this it
}is left on the table some hours to become

rmer.

The molding may be done by taking in
the right hand enough curd to make a
cheese, placing it on a piece of paper and
rolling it into a small cylinder. If many
of the little cheeses are to be made, a
suitable molding apparatus should be pro-
vided, which may constructed substan-
tially as follows: A form, or mold, is
made by taking an open tin box or pan
of a depth corresponding to the length of
the cheeses to be made, the bottom of the
pan or box having a convenient number
of circular openings into which tin cylin-
ders of the desired dimensions have been
soldered. To form the cheeses this mold
is placed bottom uppermost on a sheet of
perforated tinned steel somewhat larger
than the mold and supported by short
feet, so that it may stand on a table.
By the aid of a wooden piston each cylin-
der may be lined with a roll of paper.
The curd is then dumped on top of the
mold, pressed into the cylinders and
struck off smoothly with a P ece of board.
The whole “form” is then lifted carefully,
leaving the cheeses in their paper wrap-
pings on the perforated tin plate. They
are then ready to be packed for the
market,

This cheese, as analyzed by Pourian,
has 55 per cent. water, 30 per cent. fat

and 15 per cent. casein, etc. One dozen
wexgll;x about 2 pounds.
(These descriptions of Neufchitel and

cream cheese are taken from J. H. Mon-
rad’s book, entitled “The A B C of Cheese
Making.”)

English Cream Cheese.— Very thick
cream is poured carefully into a linen
bag and this h up, with a basin under-
neath to catch the whey, in a cool room
or cellar. The air in the room must be

ure, as the cream easily absorbs odors.
en the whey is partly drained off the
bag is twisted tight and bound so as to
dry the curd more; then, after twenty-
four to forty-eight hours, according to
temperature and the consistency of the

(Cheese Making)
cream, the “cheese” is ready to eat, and
may be molded as desired. This is hardl

cheese, a8 no rennet is used. Petha;)s t
should be called a ‘“sour cream curd.”

French Cream Cheese.—Enough rennet
is added to the morning’s milk, set in a
ilnr at a temperature of 70° F., to coagu-
ate in two or three hours, and then left
for twenty or twenty-four hours. In-
stead of any special mold, a common hair
pieve may be used. After pouring out
the whey gathered on top of the curd, cut
the latter into slices with a skimmer and
lay it in the sieve to drain. When well
drained, add cream in quantities to suit,
but not more than, that from a quantit;
of milk equal to that first coagulated.
Mix the curd and cream by mashing with
a wooden pestle, like a potato masher,
until a uniform paste is obtained. This
is then placed in wicker molds or baskets
lined with muslin. In France heart-
shaped molds are made for the purpose.
The cheese is used when freshly made, If
it is to be kept several days an ice-box
will be necessary.

Neufchétel Cheese—The fresh morn-
ing’s milk, while still at a temperature of
about 90° F., is set in a stone jar holding
40 pounds or less, and enough rennet is
added to coagulate it in about twenty-
four hours. It should stand in a room of
about 60° F., and a reliable rennet ex-
tract should be used. The jar may be
covered with a woolen blanket or the like
to keep the temperature uniform. When
coagulated the whole mass is poured into
a piece of cheese cloth, which is either
placed in a basket or imng up on four
supports fixed for that ‘frurpose. It is
then left twelve hours to drain. Then the
cloth is gathered together around the curd
and placed in a square wooden box with

rforated bottom and sides and a press-

ard put on with weights; a few stones
will answer or a small lever press may
be used. The curd is pressed for twelve
hours and then kneaded by hand on dry
cloth into a uniform stiff paste. It re-
quires experience to get exactly the right
consistency. If it is too moist, new dry
cloths are placed undes it, and it is
worked until dry enough. But if too dry,
it is a sign that either too much rennet
has used or_the curd has been
pressed too much. In this last case some
new curd is added and carefully mixed
with the other. When of the right con-
sistency it is put into small molds. Little
tin cylinders are usual, of 214 es di-
ameter and 3 inches high. Any little tin
can may be used by unsoldering the
and bottom. After smoothing both en
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the cylindrical-shaped cheese is pushed
out and salted by strewing on both ends
and lightly rolling between the bhands
covered with salt.

The little cheeses are then placed on
any kind of a draming board and left for
twenty-four hours. If made in any quan-
tity a drying room should be prepared
with lath shelves, on which smooth, dry
straw is placed, and the cheeses laid upon
the straw without touching each other.
They are turned often enough to prevent
loss of shape or sticking to the straw.
Many people prefer this cheese while
quite fresh, and it may be used at any
time after being dried for a day. But if
more age and maturity are preferred,
more time and attention are required,
with special conditions.

Left upon the straw, white mold may
be expected to appear after five or six
days. Leave this undisturbed and in ten
‘or fifteen days more the mold becomes
blue and the cheeses are then said to have
their “first skin.” They should then be
taken to a cool and rather moist cellar
with similar shelves, placed on end on
the straw and turned every three or four
days. After three or four weeks in this
place, red spots begin to appear, and the
cheese, being then from six weeks to two
months old, is considered to be at its best.
It takes 6 pounds of milk for 1 pound of
cheese.

Instead of straw, wooden mats or
“splashers” may be used on which to dry
the cheese.

This cheese is the kind commonly sold
in this country wrapped in tinfoil. Some
of that in the market is very poor, being
made from skim milk, and is in reality
nothing but cottage cheese, although sold
under this French name.

Notes for Home Cheese Making.

Utensils.—A good vat—one that can be
kept clean and sweet and large enough to
hold whatever milk is to be used at one
time. A press, for the product of from
ﬁvg to eight cows, a simple lever with
weights. Accompanying the press must
be hoops; a good size is 10 inches in di-
ameter and 8 inches deep, made of heavy
tin, edges strong and no top or bottom.
A drainer or vessel with perforated bot-
tom, in which the curd is drained; a large
basket will do, lined with strainer cloth.
A dozen cloths a yard square. A ther-
mometer. A curd knife or knives. These
come in ipairs, one to cut horizontally and
one vertically, but a long, slim knife will
do or a strong piece of galvanized wire
netting, or even a strong strip of tin. A

suitable room for curing, with a few
smooth, wide shelves on which to cure
the cheese.

Rennct.—Use about one tablespoonful
of rennet extract for 8 gallons of milk.
If the curd is over one-half hour in com-
ing, increase the quantity of renmet; if
1e::é decrease it. net tablets may be
used.

Preparation of the Curd—Warm the
milk to 85° F., add the rennet and mix
thoroughly, then cover and let stand at
this temperature for about one-half hour,
or until the curd will break, leaving the
whey clear. Then cut each way, leaving
it in columns about 1 inch square. Now
let it stand until the whey rises an inch
on top of the curd, then warm the whole
graduagg, takinf two or three hours to
reach ° P., lifting and stirring and
breaking it gently with the hand all the
time until the pieces are about the size
of grains of corn. Be very careful not
to crush the curd, as that will cause the
cream or fat to escape with the whey.
Then let stand at this temperature, stir-
ring it occasionally to keep from packing,
until the curd is so firm that when
squeezed gently in the hand and the hand
opened, it will separate into particles
again. The whey should have a slightly
acid taste. Then dip the curd into a
basket lined with cloth to cool and drain.

Salt.—Salt the curd after it is drained,
using 4 ounces of salt to 10 pounds of
curd, mixed in carefully but thoroughly ;
or salt by brine bath or rubbing, after
pressing.

Pressure.—The pressure must be gentle
at first or the milk fat will run out, thus
leaving a poor cheese. Increase the pres-
sure gradually, and in a few hours take
the cheese out, turn it, rearrange the
bandage and press as before.

Curing.—This is a _very important part
of cheese making. The room for curing
(and it may be in a basement or cellar if
the conditions are right) should be, first
of all, capable of being kept at an even
and medium temperature. From 50 to
60° F. is now regarded as the best for
domestic purposes, although the time in
curing may be somewhat lengthened
thereby. The cooler the room the slower
the curing. If the room at any time gets
much warmer than 65°, even for a short
period, the cheese is likely to be perma-
nently injured. The room should be
fairly dry, but not too dry, and, while
being well ventilated, should be free from
currents of air. If too dry or subjected
to dry currents, the cheese will lose
weight and be apt to crack. Great care
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must be taken to keep out all flies. The
bandage should be greased and rubbed
and the cheese turned over on the shelf
every day or two for a month; later this
need be done only once or twice a week,
If the cheese should crack, paste strips of
cheesecloth or stout paper over the open-

ings.

?nformation on Cheese Making Proc-
esses, its Chemistry, etc.,, is contained in
our Scientific American Sufplemenfi
i‘l&x_:{lbers *1245, 1493, *1642, 1643 an

For particulars about the Scientific
American Supplement kindly refer to the
Advertising Pages.

FERTILIZERS

1.—A cheap fertilizer consists of sul-
phate of ammonia, 60 lb. ; nitrate of soda
40 Ib.; ground bone, 250 1b.; plaster, 250
1b.; salt, 4 bushel; wood ashes, 3 bush-
els; stable manure, 20 bushels. Apply
the above amount to six acres. bor in
preparing included, it costs about $15. It
is said to give as good results as most of
the commercial fertilizers costing $50 per

ton.

'&.—Arﬁﬁm‘al Manures.—a.— (Ander-
son.) Ammonium sulphate, common salt
and oil of vitriol, each 10 parts; potas-
sium chloride, 15 parts; gypsum and po-
tassium sulphate, each 17 parts; saltpe-
ter, 20 parts; crude Epsom salts, sodium
sulphate, 33 parts. For clover.

b.— (Huxtable.) Crude potash, 28 Ib.;
common salt, 1 cwt,; bone dust and gy
sum, each 2 cwt.; wood ashes, 15 bushels.
For either corn, turnips or grass.

c.— (Johnstone.) = Sodium sulphate
(dry), 11 1lb.; wood ashes, 28 Ib.; com-
mon salt, % cwt.; crude ammonium sul-
phate, 1 cwt.; bone dust, 7 bushels. As
a substitute for guano.

d.—Liquid Manure.—(1.) Dissolve 25
1b. guano in 5 gal. of water, For use add
215 oz. of this solution to 5 gal. water.

2.) Sheeps’ dung, ¥ peck to 15 gal. of
water; sulphate of ammonia, 5 oz. to
every gallon. .

e.—Manure from Soot.—Save the soot
that falls from the chimneys when the
latter are cleaned. Twelve qt. soot to 1

hd. water makes a good liquid manure,
to be applied to the roots of plants.

3.-—(;hemicul Guano (Grandeaun).—
Calcium nitrate, 100 parts; potassium ni-
trate, 25 parts; potassium phos&hute, 25

arts ; magnesium sulphate, parts,
{ssoive from 4 to 10 grams of this pow-
der in 1 liter of water, and water each
pot plant with this once or twice a

month, The plants must be in full vege-
tation.

4,—Fish Fertilizers.—The fish fertiliz-
ers on the market have much less value
than natural fertilizers, like guano, The
reason is that the material obtained from
fish is poorer in soluble nitrates and
phosphates than the natural guano, and
that it is in an imperfect state of divi-
sion. M. J. Carstairs claims that fish
contain all the elements of the best guano,
and its inferior value is due to the loss
produced in the manufacture. He has
adopted the following method of prepara-
tion, consisting essentially in submitting
the fish, dried and reduced to gieces, in
an appropriate extractor, to the action
of a mixture, in the state of vapor, of a
solvent of the oil or a mixture of such
solvents.

The solvents, according to him, maé be
classed in three groups: Group A: Jar-
bon bisulphide, ether, benzol, benzoline,
etc. Group B: Ethylic or methylic al-
cohol or a mixture of these. Group C:
Acetone, etc.

The role played by the substances of
Group A is well known. Alcohol, at the
temperature at which it is vaporized, con-
verts the soluble albuminoids into in-
soluble albuminoids, and thus prevents
them from mingling with the oil, to the
detriment of its quality and its nutritive
value as a fertilizer.

The action of alcohol has as a result
the solidification of the albuminoids,
which otherwise would be converted into
a jelly, so that the fish, freed from the oil
and taken from the extractor, are brittle
and may be reduced to any state of divi-
sion desired by means of an appropriate
machine.

On the other hand, acetone, although
this hes in itself but a slight dissolving
power for animal fats, considerably in-
creases the action of the solvents, even
when it is employed in small quantities.

The proportion of the mixture to be

" employed depends on the special sub-

stances of Groups A and B. When ben-
zoline and methylic alcghol are made use
of, the most suitable proportion is ben-
zoline, from 80 to 85; alcohol, 12 to 15;
acetone, 3 to 5,—Translated for the SoI-
ENTIFIC AMERICAN SUPPLEMENT, from
La _Revue des Produits Chimiques.
Cheap Fertilizer from Fish.—Pass fish
refuse through mincing machine and ex-
pose in layers 8 in. deep in a kiln heated
to 300° F. until properly dried.
B5.—Fertilizing Powder.—Bone dust, 9
parts (very fine) ; plaster paris, 3 part;
sulphate ammonia, 14 part. Steep the
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seed in the drainings of a dunghill ; drain,
but while still wet sprinkle with the pow-
der and dry.

Pertilizers for Special Purposes.

Corn.—To produce 50 bushels more
than the natural product to the acre use:

1.—Nitrogen, 1b.,, in the form of
sulphate of ammonia ;

.—Potash, 77 lb.,, in the form of

chloride of potash;

3.—Phosphoric acid, 81 Ib., in the form
of muriate of superphosphates.

To grow 1 ton of hay to the acre more
than the natural product use:

4.—Nitrogen, 36 lb., in the form of sul-
phate of ammonia ;

5.—Potash, 31 lb., in the form of
chloride of potash;

6.—Phosphoric acid, 12 1b., in the form
of superphosphate.

Cotton. — Ammonia, 2.50 per cent.;
available phosphoric acid, 7.50 per cent.;

potash, 4 per cent.

Fruit Trees.—DPotassium chloride, 100
parts; potassium nitrate, arts; po-
tassium phosphate, 570 parts. is total

:mount of 1,170 grams to be used for one
ree.

Garden Plants.—1.—Sugar, 1 part; po-
tassium nitrate, 2 parts; ammonium sul-
phate, 4 parts.

2.—Ferric phosphate, 1 part; magne-
sium sulphate, 2 parts; potassium phos-
phate, arts; potassium nitrate, 2
parts; calcium acid phosphate, 8 parts.

bout a teaspoonful of either of these
mixtures is added to a gallon of water
and the plants sprinkled with the liquid.

.8—Ammonium sulphate, 10 parts; so-
dium nitrate, 15 parts; ammonium phos-
phate, 30 parts; potassium nitrate, 45
parts.

Lawns. — 1. — Potassium nitrate, 30
parts; sodium nitrate, 30 parts; calcium
sulphate, 30 parts; calcium superphos-
phate, 30 parts.

2.—Ashes strewn on lawns prevent the
growth of moss and promote that of the
iz:rass. Soot, which is often thrown away,
s an excellent fertilizer, particularly for
grass, onions, potatoes and all kinds of
radiches. Both ashes and soot have the
aroperty of keeping away sand fleas and
ittle snails. An excellent fertilizer is
>btained by mixing nine parts of soot
with one of salt.

Oats.—To produce 25 bushels of oats
and the usual proportion of straw per

cre more than the natural product of
‘he soil, and in proportion for other quan-
ities, use:

1.—Nitrogen, 10 Ilb., in the form of
sulphate of ammonia ;

.—Potash, 81 Ib., in the form of chlo-
ride of potash;

8.—Phosphoric acid, 8 Ib., in the form
of superphosphate.

To produce 1,500 1b. of dried leaf to-
bacco with the usual })roportion of stalk
mox&e than the natural yield per acre of

, use:

4.—Nitrogen, 149 Ib., in the form of

sulphate of ammonia ;
.—Potash, 172 lb., in the form of sul-
phate of potash; .
6.—Phosphoric acid, 16 1b,, in the form
of superphosphate ;

7.—Lime, 160 1b., in the form of sul-
phate of lime (lime plaster).

These mixtures should be sown over
the land broadcast when the ground is
well prepared, before planting, and not
put in the hills, so that the roots may
seek the food and not concentrate and
thereby cause the plants to burn up.

Orange Fertilizer—Ammonia, 3.25 per
cent.; available phosphoric acid, 3.50 per
cent. ; potash, 14.50 per cent.

Potatoes.—To produce 100 bushels of
potatoes per acre and their usual pro-
portion of tops more than the natural
proportion of the land, and other quanti-
ties prﬁportionall , use:

1.—Nitrogen, 21 lb., in the form of
su!})hate of ammonia ;

2.—Potash, 34 1b., in the form of sul-
phate of potash ;

3.—Phosphoric acid, 11 1b., in the form
of superphosphate.

Potted Plants and Flowers.—1.—A
plant, in order to thrive properly, must
grow in a soil that furnishes the neces-
sary inorganic matters as food. If these
are not present, or present only in small
quantity, the plant either dies, or grows
scantily, or develops only certain portions
of its structure. us grain grows only
small and undeveloped seeds if the soil
does not contain enough phosphoric acid.
As regards the organic food, plants are
less dependent on the soil, as this is de-
rived directly or indirectly from the at-
mosphere, Xs plants vary in the kind of
mineral matter required, and the avail-
able mineral constituents in the soil also
differ greatly in different localities, it is
often necessary for the proper develop-
ment of certain plants to add certain su
stances to supply the deficiency. Some
plants require pnnclrally one kind, some
another, as lime, silica, potash or salt.
Experiments on vegetation have shown
that a Ylant will thrive perfectly when
the lacking substances are supplied in a
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suitable form—e.g., in the following com-
binations: 1. Calcium nitrate, potassium

nitrate, potassium phosphate, magnesium
phosphate, ferric phosphate (sodium
chloride). Calcium nitrate, ammo-

nium nitrate, potassium sulphate, magne-
sium phosphate, iron chloride (or sul-
phate) (sodium sihcateg.

It is well known that in nature nitrates
are formed wherever decomposition of or-
ganic nitrogenous substances takes place
in the air, the ammonia formed by the
decomposition being oxidized to nitric
acid. These conditions for the formation
of nitrates are present in nearly every
cornfield, and they are also the cause of
the presence of nitrates in water that has
its source near stables, etc. In Peruvian
guano nitrogen is present partly in form
of potassium nitrate, partly as ammonium
phosphate and sulphate. In form of ni-
trate it acts more rapidly than in form
of ammonia, but in the latter case the
effect is more lasting. Phosphoric acid
occurs in guano combined with ammonia,
potash and chiefly with lime, the last
being slower and more lasting in action
than the others.

2.—Potassium nitrate, 30 parts; potas-
sium phosphate, 25 parts; ammonium
sulphate, 10 parts ; ammonium nitrate, 85
yarts. 'Where flowers are blooming or
where blooming is to be promoted, the
application of ammonium nitrate alone is
recommended.

3.—Ammonium chloride, 2 parts; so-
dium phosphate, 4 parts; sodium nitrate,
3 parts; water, 80 parts. Mix and dis-
solve. To use, add drops to the quart
of water, and use as in ordinary watering,

4.—Ammonium nitrate, 40 parts; am-
monijum phosphate, 20 parts; potassium
nitrate, 25 parts; ammonium chloride, &
parts; calcium sulpbate, 6 parts; iron
sugrhate. 4 parts.

.—Ammonium sulphate, 30 grams;
sodium chloride, 30 grams ; potassium ni-
trate, 16 grams; magnesium sulphate, 15
grams; magnesium &hosphate, grams;
sodium phosphate, 6 grams. One gram
to be dissolved in 1 liter of water and the
flowers watered up to three times daily.
Dissolve 4 grams in 1 liter of water and
water with this solution daily.

6.—Potassium chloride, 12.6 grams;
calcium nitrate, 58 grams; magnesium
sulphate, 12 grams; potassium sulphate,

5 grams; iron phosphate, recently pre-
cipitated, ‘25 grams. This turbid mix-
ture (1.i6 or I gram in 1 liter) is used

alternately with water for watering a pot
of about 1 liter capacity; for smaller or
larger pots in proportion. After using

the amount indicated, the watering is
continued with water alone.

T7.—~Sodium chloride, 10 parts; potas-
sium nitrate, 5 parts; magoesium sul-
phate, b parts; magnesia, 1 part; sodium
Bhosphate, 2 parts. Mixed and bottled.

issolve a teaspoonful daily in a liter of
water and water the plants with the so-
lution.

8.—8odium phosphate, 4 oz.; sodium
nitrate, 4 oz. ; ammonium sulphate, 2 0z.;
sugar, 1 oz. Use two teaspoontuis to a
gallon of water.

9.—Saltpeter, 5 parts; cooking salt, 10
parts; bitter salt, 5 parts; magnesia, 1
part; sodium phosphate, 2 parts.
and fill in bottles. Dissolve a teaspoonful
in 1 liter (about a quart) of hot water
and water the flower pots with it each

ay.

10.—Ammonium nitrate, 40 parts; am-
monium 9{;hosph»,te 50 parts; potassium
nitrate, 90 parts, o grams of this fer-
til}:zer suffice for a medium-sized flower
pot.

11.—Ammonium sulpbate, 10 parts;
sodium chloride, 10 parts; potassium ni-
trate, 5 parts; magnesium sulphate, 5
garts; magnesium, carbonate, 1 part; so-

ium Phosphate, 20 parts; 1 teaspoonful
to 1 liter of water.

12.—Ammonium nitrate, 40 parts; am-
monium phosphate, 20 parts; potassium
nitrate, 25 parts; ammonium chloride, 5
parts; calcium sulphate, 6 parts; ferrous
sulphate, 4 parts. Make doses of 2 grams
each, which are dissolved each in 1 liter
of water and use the solution for water-
ing the potted plants.

13.—Potash niter, 20 parts; potassium
ggosphate, 25 parts; ammonium nitrate,

parts; ammonium sulphate, 10 parts.

Through this mixture a luxurious foliage
is secured. If it is desired to act more on
the flowering the ammonium nitrate must
be omitted.

14.—Ammonium sulphate, 830 parts;
godium chloride, 30 parts; potash niter,
15 parts; magnesium sulphate, 15 parts;
magnesium phosphate, 4 parts; sodium

hosphate, 6 parts. Dissolve 1 gram in 1
di:er of water and apply three times per

Y.
15.—Calcium nitrate, 71 parts; potas-
sium chlorate, 15 parts; magnesium sul-
ggate. 12.5 parts; potassium phosphate,

.3 parts; freshly precipitated ferric
phosphate, 3.2 parts. A solution of 1
gram of this mixture is applied, alternat-
ing with water, to the plants. After
us| 11:13 a certain quantity, pour on only
water.

16.—~Ammonium phosphats, 8300 parts;
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sodium nitrate, 250 parts; potassium ni-
trate, 250 parts, and ammonium sul-
phate, 200 parts, are mixed together. To
every liter of water dissolve 2 grams of
the mixture and water the potted plants
once a week with this solution.

17.—~Potash niter, 20 parts; calcium
carbonate, 20 parts; sodium chlorate, 20
parts; calcium phosphate, 20 parts; so-
dium silicate, 14 parts; ferrous nulpimte,
1.5 parts. Dissolve 1 gram of the mix-
ture in 1 liter of water.

18.—Calcium nitrate, 100 parts; potas-
sium chlorate, 30 parts; potassium phos-
phate, 30 parts; magnesium sulphate, 20
parts; ferrous sulpbate, 0.1 part. Dis-
solve 2 grams of the solution in 1 liter of
water.

19.—Dissolve potash niter, 100 parts;
ammonium phosphate, 100 parts, and
phosphoric acid, 2.6 parts, in 1,000 parts
of ordinary syrup. For 1 liter of water
add at most 10 cubic centimeters and
apply this solution, alternating with ordi-
nary water. For Cactacem, Crassulaces
and similar plants, which do not directly
assimilate organic substances, distilled
water should be used instead of syrup.
Chlorotic plants should be coated wi
dilute solution of iron, or else iron should
be admixed to the soil, whereupon they
will become green again. The iron is ab-
sorbed in the form of ferric chloride or
ferrous sulphate.

Vegetables.—The formula for the vege-
table fertilizer varies with the kind of
vegetable which is cultivated: Ammonia,
5 to 7 per cent.; available phosphoric
acu'l:, 6 per cent.; potash, 8 to 12 per
cent.
Fertilizers: Artificial, Their Nature
and Function. Ammonia, Fixation of At-
mospheric Nitrogen, are treated of in our
Scientific American Supplement, Num-
bers 1439, 1490, 1608, 1640, 1641, 1642,
1643, 1644, *1d68, 1685, *1740,” 1675,
#1748, *1784, 1787,

*Indicates illustrations of plant for at-
mospheric nitrogen production. For par-
ticulars about the Scientific American
Supplement kindly refer to the Advertis-
ing Pages.

MILK

Much depends upon the health of the
berd, the cleanliness of cows and their
surroundings, the construction and care
of utensils, and the health, cleanliness
and milking methods of employés. For a
full descn})tion of prog:r methods, in-
cluding a description of bacteria and con-
ditions affecting bacterial growth see Far-

mers’ Bulletin No. 63, issued by the
United States Department of Agriculture.
Artificial Milk,

Humanized Milk.—1.—White of egg,
150 parts; fresh oil sw. almonds, 350
Earts; milk sugar, 400 parts; sodium car-
onate, 4 parts; neutral cale. rhos h., 256
ﬁrts; water, enough to make 1, parts.

ix and make an emulsion.

2.~—New milk, 12 pt.; cream, 16 oz.;
milk sugar, 13 oz.; water, 8 pt. Dissolve
the sugar of milk in the water and mix
with the other ingredients, Fill bottles
to the shoulder, place in a kettle sur-
rounded with water and place on the
fire. Allow the water to boil for thirty
minutes, then cork and allow the boiling
to continue for another half hour, when
sterilization will be complete.

8.—Harold Stacey says: To reduce the
content of casein in cow’s milk to the
same percentage as that of human milk it
is necessary to add three parts of water
to_every five parts of milk. The fat and
milk sugar are naturally diminished, and
the reguisite percentage must be made up
l’iy addition of more milk sugar and fat.

he latter is added either in the form of
cream or butter, preferably the latter,
owing to_its more constant composition.
It is readily emulsified by the milk. The
followinf forms a working formula :
New milk, 2 pt.; fresh butter, 8 drams;
milk sugar, gr.; water, 19 oz, Dis-
solve the milk sugar in the water and add
tﬁo dt‘he milk and butter previously emulsi-

e

4.—~If cream be used the following for-
mula, given by Prof. Clague 1 be
found to work well: New miik, 3 oz.;
cream, 1% oz.; milk sugar, 11§ oz.;
water, 18 oz. Mix.

Buttermilk, Artificial,

The cooling and grateful effects of but-
termilk are so highly agpreciated in the
hospitals of Paris, that, in the absence of
the fresh article, the /pi:ysicians have de-
vised the following formula for the prepa-
ration of an artificial substitute for the
E:nulne article: Buttermilk powder (see

low), 10 parts; vinegar, 1 part; syrup
of buckhorn, 1 part. Dissolve the powder
in the water and add the vinegar and
syrup.

e Eowder is prepared as follows: So-
dium chloride, 50 parts; milk sugar, 100
rts; potassium nitrate, 5 parts; alum,

parts. Mix.

Condensed Milk,

The process of “condensing” milk con-
sists in evaporating the greater portion of
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the water present, and, if to be kept defi-
nitely, sugar is added as a preservative.
The quantity of sugar used varies in the
different brands. Hager gives the results
of the analyses of five different samples
of good Belgian condensed milk, none of
which vary much from the following:
Milk sugar, 15.58 per cent.; cane sugar,
33 ger cent. ; fat, 8.25 per cent.; albumin,
17.96 per cent.; ts, 1.95 per cent.;
water, 23.20 per cent. The following de-
scription of the operation of condensing
milk in the way indicated is taken from
an early issue of the Circular:

“The milk, as it is received, is run into
square vats some four or five feet above
the level of the bath and heating room,
The bath tubs are circular, have a coil of
steam pipe at the bottom and are nearly
filled with water. In this bath are set
cans, each holding about forty quarts.
The milk is run into these cans from the
receiving tanks and is heated to from 150
to 176° F. It is then drawn thence into
the heating wells, which have jacketed
steam bottoms, and is there heated to
boiling. It is next run into the vacuum
pan, into which a stream is kept flowing
about as fast as the evaporation goes on.
If the milk is to be preserved plain, with-
out the addition of sugar, it is evaporated
to about one-fourth its volume, and as
soon as the vacuum is broken the tem-
perature is raised to about 200° F. The
vacuum pan is kept at about 140° F. If
the sugar is to be added, the hot milk
from the vacuum fan is run into pans
containing the requisite quantity of sugar
which is dissolved.”

Cream.

The following information relative to
cream is taken from Farmers’ Bulletin
42, United States Department of Agri-
culture :

When it is desired to raise cream_the
milk should be Eut in a cold place, where
it will not be disturbed, as soon as pos-
sible after it is received. A good quality
of cream for table use can usually be
obtained in this way. It will aid the
cream in rigsing if the temperature of the
milk is raised to about 100° F. and then
lowered by placing the dish in cold water.
This cannot be done unless the milk is in
good condition, as the high temperature
may cause it to sour before it will cool
sufficiently to prevent souring. Milk jars
or bottles are now extensively used, and
if they are filled when the milk is fresh
and carefully handled, the cream will
show Plninly within a few hours, and
much less time is required for it to reach

the top after it has been delivered than
when it has been mixed just previous to
delivery. Thus by the use of the jars
considerable time is saved and fresher
cream can be obtained. The jars may be
purchased from any dairy supply com-
pany at a small cost, and provide a neat,
clean way of handling milk,

Separator cream can be made much
richer than “gravity” cream, and for this
reason is preferred for whipping and some
other purposes. It may be kept longer,
as it can be taken from perfectly fresh
milk, while that raised by gravity is usu-
ally 12 to 24 hours old when skimmed.
Cream gradually -becomes thicker the
longer it is kept, and it is often held for
this purpose. Sometimes it is 1 or 2
weeks old when used; very little is used
in as fresh condition as milk. For this
reason sgecial care is needed to keep it
sweet. atisfactory results are not ob-
tained by placing it in a refrigerator at a
temperature of 50° It ought to be
kept as near the freezing point as pos-
sible ; it should be placed directly in con-
tact with the ice or, better yet, be entirel
surrounded with ice. Good efforts will
be wasted if the ice comes up only half
way and the top part is exposed to a
warm _temperature—it must be cold
throughout. Skimmed milk and butter-
m;{i should have the same care as whole
milk.

Dried Milk.

Dried milk is one of the most recent
results of food industry. It is a yellow-
ish powder, presenting the appearance of
coarse rye flour. According to the manu-
facturers, it gives a product resembling
fresh milk when mixed with water in
proper proportions. Chemical analysis
shows that the water is reduced from
about 88 to about 3 per cent. in this pow-
der. Its composition is as follows:

Total solid matter, 95 per cent.; albu-
men, 25 per cent.; fat, 24 to 25 per cent.;
ashi. 5.7 per cent.; milk sugar, 40 per
cent.

It represents ten timesg its weight of
fresh milk and may be used advantage-
ously in coffee, cocoa, etc.

Milk Powder Manufacture is treated of
in our Scientific Supplement No. 1553.
For particulars about the Scientific Amer-
ican Supplement kindly refer to the Ad-
vertising Pages.

Pasteurization of Milk.

The following information relative to
the pasteurization of milk is taken from
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Farmers' Bulletin 43, issued by the
United States Department of Agricul-
ture :

The practice of pasteurizing milk is
being followed by some dealers who find
that it greatly reduces the number of
complaints they receive on account of
sour milk, e treatment consists of
heating the milk to a temperature, usually
between 140 and 160° K., at which large
numbers of bacteria in the milk are killed,
and then cooling it to check the growth
of others. If sufficient heat were used to
kill all the germs the product would be
called sterilized milk, and it might be
kept in good condition indefinitely. Un-
fortunately the higher heat renders milk
objectionable to most consumers, by chan-
ging its taste and appearance, and per-
haps slightly reducing its nutritive value.

Special kinds of apparatus are used
for pasteurizing milk on a large scale,
and those generally preferred by the deal-
ers are called continuous pasteurizers be-
cause they do their work continuously.
They are arranged so that the milk to be
pasteurized flows through the apparatus
in an uninterrupted stream, being heated
by r!)a:smg in a thin layer over a metal
surface on the opposite side of which is
steam or other heating agent, and being
cooled in a similar manner in the same
apparatus or another close at hand. Care
is taken not to allow the temperature to
go so high that a disagreeable cooked
flavor is produced.

The pasteurization of milk is desirable
when the milk contains large numbers of
harmful bacteria, and especially when it
is thought to contain some pathogenic or
disease-producing bacteria.

The importance of doing the work thor-
oughly cannot be overstated. The tem-
gerature must be high enough and must

e retained long enough to kill disease-
produ.cin% organisms such as those of
typhoid fever. Care must be taken to
avoid scorching milk, and it must be thor-
oughly cooled and protected from con-
tamination after being heated.

Some persons go so far as to advocate
the pasteurization of all market milk in
glants controlled by the municipalities.

ut there are objections to the process as
well as advantages, and it is doubtful if
it should be adopted except where special
need exists. An important objection is
that some of the worst types of bacteria
are not killed by pasteurizing tempera-
tures, and these grow in the pasteurized
milk whenever the temperature permits.
Furthermore theiy;lgrow more rapidly in
pasteurized than in raw milk, because the

“gour-milk” organisms, which would be
antagonistic to them and hold them in
check, have been 1argel¥ destroyed by the
heat. Thus it is possible for objection-
able and even dangerous changes to take
place in pasteurized milk without being
apparent, and a consumer may use highly
contaminated milk without knowing it
until bad effects are caused. He is
warned against common souring which
takes place in raw milk by the a.pgear-
ance, taste and smell of the milk. Some
of the strongest chamgions of pasteuriza-
tion recognize this objection and advise
that it be done not more than twenty-four
hours before the milk is consumed, so as
to avoid the possibility of extensive bac-
terial changes without accompanying
warning signs as described.

The pasteurization of milk in the home
is an easy operation, and mothers should
know how to do it, as the necessity may
arise at any time. Of course it is best to
have clean, wholesome milk that does not
need to be pasteurized, but sometimes this
is impossible and the only milk available
for the little ones is from unknown
sources and is teeming with bacteria.
Undoubtedly such milk has cost many
young lives. It is estimated that one-
third of all children die before they are
3 years old, and one of the leading causes
of infant mortality is unwholesome milk.
Bad milk cannot be made perfect by pas-
teurization, but the danger from its con-
sumption can be lessened. The Depart-
ment of Agriculture has issued circulars
giving full directions for pasteurizing
milk in small quantities. The process is
simple antl the mnecessary apparatus is
inexpensive.

Briefly the directions are as follows:
One or more bottles nearly full of milk
are plugged with dry absorbent or other
clean cotton and placed in an upright po-
sition in a vessel having a false bottom
and containing enough water to rise
above the milk in the bottles. The vessel
is closed, placed on the stove and heated
until the water is 155° F., or even to
boiling if special precautions are deemed
necessary. It is then removed and kept
tightly covered for half an hour. A
heavy cloth over the vessel will help to
retain the heat. The milk bottles are
then taken out, cooled as quickly as pos-
sible by cold water or ice, and kept in a
cold place. Milk thus prepared may be
expected to keep twenty-four hours, and

should preferably be used within that
time. e cotton plugs should be kept
as dry as possible and should not be re-
moved until the milk is to be used.

[40]



Agriculture

(Preservation of Milk)

(Testing Milk)

covered tin pail answers well for the
larger vessel. An inverted pie pan with
erforated bottom can serve as the false

ttom. A hole may be punched in the
cover of the pail, a cork inserted, and a
chemical thermometer put through the
cork so that the bulb dips in the water,
thus enabling one to watch the tempera-
ture closely without removing the cover,
or an ordinary dairy thermometer may be
Fsed from time to time by removing the
1d.

Preservation of Milk,

1.—A mixture of 2 drams boracic acid
with 3 drams common salt, of which an
addition of 2-3 dram to 1 gal. of milk is
said to increase its keeping qualities for
twenty-four hours.

2.—When milk contained in wire-
corked bottles is heated to the boiling
point in a water bath, the oxygen of the
included small portion of air under the
cork seems to be carbonated, and the
milk will, it is said, keep fresh for a year
or two.

3.—A small quantity of boracic acid
added to milk will keep it from souring
and delay the separation of cream. It
can be kept several days by this means.

4.—Fresh milk in bottles has been
treated with oxygen and carbonic acid
under pressure of some atmospheres. By
this method it is said to be possible to
preserve milk 50 to 60 days in a fresh
state. The construction of the bottles is
siphon-like. A bacteriological examina-
tion of the preserved milk is still out.

5.—Engineer Budde, of Copenhagen,
has discovered a ﬁesewing agent for milk
which consists adding to the milk,
which should be as fresh as possible,
enough hydrogen peroxide to cause it to
be completely decomposed by the enzymes
of the milk. For this purpose 1.3 per
cent., by volume, of a 3 per cent. hydro-
gen peroxide solution is required. The
milk is well shaken and kept for five
hours at 50 to 52° C. in well-closed ves-
sels. Upon cooling, it is said to keep
fresh for about a month and also retain
its natural fresh taste. With this process,
if pure milk is used, the ordinary disease
germs, it is claimed, are killed off soon
after milking and the milk sterilized. For
still longer conservation Budde adds an-
other harmless preserving agent which he
gﬁggg secret, as it has not yet been pat-

6.—Q@lacialine.—According to Dr. Be-
sana, this substance, which has met with
80 much favor in England and elsewhere

as an antiseptic, especially for the preser-
vation of milk, has the following com-
Bosition: Boracic acid, 18 parts; borax,

parts; sugar, 9 parts; glycerine, 6
parts.

7.—Morfit's Process—In 1 gal. milk at
130 to 140° F. (55 to 60° C.) is dissolved
1 lb. gelatine ; the mixture is left to cool
to a je"’.[!ﬁ when it is cut into slices and
dried. e compound is used to gelati-
nize more milk, and this is repeated till
the 5elatine is in the proportion of 1 lb.
to 10 gal. of milk.

Testing Milk, R

The following directions for detecting
impure milk, including the use of the
creamometer, lactometer and the Babcock
test, is taken from Farmers’ Bulletin 42,
issued by the United States Department
of Agriculture:

By pure milk is meant the properly
handled product of healthy, well-fed cows.
To be legally regarded as pure, in most
places, milk must contain at least a cer-
tain amount of fat and other solids. It is
a difficult thing to determine by the ap-
pearance of milk whether it is pure or
not, and even experienced dairymen are
fre%uently unable to do this. It has a
slightly yellowish white color, a very
slight odor, if any, and should have a dis-
tinctly sweet and pure taste. When al-
lowed to stand quietly for several hours,
cream should rise naturally, and if the
gseparation is thoroughly effected the

-cream should form one-eighth to one-fifth

of the total volume or bulk. No sedi-
ment should appear in the bottom of the
jar or vessel. When good milk is poured
from a tumbler it should cling to the
glass a little and not run off clean like
water. Skimmed or watered milk is thin-
ner than whole milk and of a lighter
shade, being of a bluish-white color. The
yellow shade of milk is chiefly due to its
fat, but as this constituent is more yel-
low in the milk of some cows than others
the yellowest milk is not necessarily the
richest, and it is unsafe to judge by the
color alone; poor milk fsom some cows
may be more highly colored than rich
milk from others. Besides this, artificial
colors are sometimes added by dishonest
persons.

When a quantity of milk is to be tested,
the first and most important thing to be
done is to obtain a fair sample—one that

1 will represent the whole and show its

average composition. If the sample is
taken from near the top or bottom of a
vessel of milk which has been standing
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quietly for even a short time, it will be
too rich or too poor in fat. The milk
must be well and thoroughly mixed before
the sample is taken. A good way of doing
this is to pour it several times from one
vessel to another. This should be con-
tinued until no lumps or collections of
cream appear on the surface. If small
garticles of butter are floating about, a
air sample cannot be taken, There are
several methods of testing milk., A com-
plete analysis by a chemist will give the
exact amount of each component part.
This requires considerable time and ex-
pense, and is not necessary for practical

purposes.

Baboock Test.—1.—Several methods of
rapidly determining the fat content of
milk with the aid of chemical reagents
have been devised. One of the most ac-
curate is the Babcock milk test.* The
little machine constructed to apply this
test, and of which several patterns are
made, is in use in almost all well-con-
ducted milk-receiving stations. It re-
quires about a tablespoonful of milk for
a sample, and the exact percentage of fat
in it can be determined by this test in
ten to fifteen minutes. The result is ob-
tained by the action of centrifugal force
aided by some chemical agents. The
original cost of the machine is from $4
to 515, accordin; to size and pattern, and
less than 1 cent’s worth of materials are
used for each sample. Its manipulation
is easily learned, and it can be success-
fully operated by any careful person. A
definite amount (18 gramst) of the milk
or cream to be tested is measured in a
pipette and placed in a bottle which has
a long, slender, ﬁmdunted neck (Fig. 1).
Sulphuric acid is then added, and the
bottle shaken until the mixture becomes
dark-colored, which requires but a few
moments. 'The acid does not affect the
fat, but it dissolves the other milk solids
which keep the fat globules apart.

The bottle is then placed in the ma-
chine, by which it is rapidly revolved in a
horizontal position with the neck toward
the center. The fat is thus forced toward
the neck by the other contents of the
bottle, which are heavier and therefore
thrown away from the center to the bot-

*Invented by Dr. 8. M. Babcock, of the
Wisconsin Agricultural Experiment Station,
and fully described in bulletins of that and
several other experiment stations.

117.6 c.c. of milk weighs practically 18
grams. Cream is lighter than milk; hence
a larger volume must be taken. For exact
results, cream samples should be weighed.

tom of the bottle. Sufficient warm water
is added to bring the fat up into the
neck, where its exact percentage can be
read on the scale. In the illustration a
pipette for measuring the milk, the acid
measure and a test bottle are shown.
From two to twenty-four bottles, contain-
ing as many different samples, can be
tested at a time, according to the size of
the machine. S'pecial bottles of a modi-
fied form are furnished for testing
skimmed milk and cream. Apparatus for
this test is sold by dairy supply firms. A

Fig. 1.—Glassware for the Babcock Milk
Test.

small machine, complete with the neces-
sary glassware and acid, can be obtained
for 5% or $6. Full directions are sent
with the apparatus. These can be easily
followed and quite accurate results ob-
tained after a little practice.

A number of other tests which can be
quickly and_easily made have been_ de-
scribed by different investigators. Like
the Babcock test, they are for the deter-
mination of the fat only, but are less sat-
isfactory. Some testing appliances have
been placed on the market with the nec-
essa? chemical agents in bottles desig-
nated by a letter or number, without in-
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formation as to the character of the
liquids. ‘These have to be used without
sufficient knowledge of their nature, and
they are apt to be unduly expensive.
Ether is sent out in this way. This is not
safe, as considerably damage might result
from an inexperienced gerson handling
such a highly inflammable or explosive
substance.

2.—Crcamometer.—A very simple test,
and one which, although not altogether
reliable, is better than none, is the judg-
ment of milk by the amount of cream it
will show. This is not an accurate test,
because it may fail to show cream when
it should or it may show more than it
ought. However, it will not show cream
if there is none in the milk. With two
samples of milk having the same amount
of fat different results may appear with
this test, as the proportion of the fat
globules which rise depends on certain
conditions, including the size of the fat
globules, the age of the milk, and the
way it was handled before delivery. If
fat globules have much difficulty in rising,
only a small part of them will get to the
top and they may carry up with them so
much of the other constituents that there
will be a large bulk of poor cream. When
the test is carefully conducted and condi-
tions are favorable to the rise of cream,
fair results can usually be obtained. This
test requires a long, graduated glass tube
(Fig. 2), which is filled with milk to the
zero mark and allowed to stand in a cool
Eggce for twenty to twenty-four hours.

e cream may be aided in rising by
warming the milk to 100° F. and then
setting it, in the tube, in cold water, or
the tube may be filled half full of milk
and the remainder with warm water,
which raises the temperature and reduces
the viscosity; in such case only half as
much cream will appear as the milk is to
be given credit for; for example, if the
contents of a glags are half water and
show 10 per cent.*cream upon the scale,
this means, of course, 20 per cent. of the
milk. If the milk is the same each day
and is tested in the same way, there

should be little difference in the cream -

shown. Tubes gmduated specially for
this test are sold by dairy supply firms.

e cream test furnishes a good oppor-
tunity to look for sediment; if the milk
is not clean, dirt can be seen in the bot-
tom of the cylinder. Care should be
taken to carry the tube quietly, so that
neither the cream nor the sediment will
be disturbed.

8.—Lactometers, —Milk is a little
heavier than water. Its specific gravity

varies from 1,020 to 1.033, which means
that the weight of pure milk varies from
1.029 to 1.033 times the weight of water.
Departures from the standard weight,
such as those due to the quality of the
natural milk or to skimming or watering,
can be measured by an instrument called
the lactometer. his is a weighted glass
bulb with a slender stem bearing a gradu-
ated scale, and it is so adjusted that when

—

&

Fig. 2.—Creamometer.
Fig. 8.—Lactometer.

placed in pure milk it wilt sink until some

oint on the scale is even with the sur-
ace of the liquid. This point is called
the reading. ifferent kinds of lactome-
ters are graduated in different ways. A
style frequently used and known as the
board of health lactometer registers 100
when the &eciﬁc gravity is 1.029, and
less than 100 when the specific gravity is
less than 1.020. A specific gravity of
1.038 would be indicated by 114 on this
lactometer.
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The Quevenne lactometer is graduated
from 15 to 40 and indicates directly the
specific gravity. Thus at 60° F. it would
read 32 in milk having a specific gravit,
of 1.032 and it would read 30.5 in mil
having a specific gravity of 1.0305. The
best forms of lactometers have a ther-
mometer in the stem above the lactometer
gcale so that the temperature of the milk
can be taken at the moment the reading is
recorded. If the temperature is above or
below 60° F. the lactometer reading must
be corrected, and with the Quevenne lac-
tometer the correction is made by adding
0.1 to the reading for each degree of tem-
perature above 60° or subtracting 0.1 for
each degree of temperature below G0°.
Thus, if the Quevenne lactometer readin
is 31 in milk having a temperature of 56
the corrected reading would be 30.6 and
the specific gravity at 60°, 1.0300.

Accurate as these instruments are, they
cannot do more than show specific grav-
ity. If cream, which is lighter than milk,
is removed, the specific gravity is in-
creased ; and if water is added, the spe-
cific fravity is decreased. Therefore if a
sample of milk has a high specific gravity,
skimming is suspected; while if it has a
low specific gravity, watering is sus-
pected. But if spme cream is removed
and water is added in proper prox;ortion,
the specific gravity may remain un-
changed; and this is one of the common-
est ways of all for adulterating milk. If
such fraud is extensively practiced it can
be detected by the creamometer test or,
more surely, by the Babcock fat test.

A fair opinion of the value of milk,
so far as its composition is concerned, can
be formed from the percentage of fat, as
the total solids of normal milk increase
and decrease as the amount of fat is
greater or less. If milk has been tam-
pered with by watering, the percentage
of fat is reduced in the same proportion
as the other constituents, but in a greater
groportion if the milk is skimmed. As

at is the part that the dishonest person
tries to abstract, the purchaser is on the
safe side if he judges of the quality of the
milk by the fat which it contains. Many
tests for the fat of milk have been pro-
posed. The lactoscope and other optical
methods are sometimes used to determine
the fat or “oil,” but they are inaccurate,
and especially so in the hands of one
without large experience. Some of them
depend on the color of the milk or on
the fact that the more fat there is, the
less light will pass through a thin layer.
But as the color of milk is not an indi-
cation of its richness, and the same

amount of fat will retard more light
when in small than when in large glob-
ules, these methods may give incorrect re-
sults and are therefore unreliable.
4,—Formaldehyde, Test for.—Denigés
(Jour, Phar. Chim.) recommends the
following method: To 10 c.cm. of milk
add 1 c.cm. of fuchsine sulphurous acid.
allow to stand five minutes; then add 2
c.cm. of pure hydcsochloric acid and shake.
If formaldehyde is not present, the mix-
ture remains yellowish-white; while if
Eg:sent, a blue-violet color is produced.
is test will detect 0.02 gram of an-
hydrous formaldehyde in one liter of milk.
5.—Heated Milk, Test for—Wilkinson
and_ Peters publish the following method
of determining whether milk has or has
not been heated: To 10 parts of the milk
add 2 parts of a 4 per cent. alcoholic so-
lution of benzidin, 2 parts of a 3 ger
cent. solution of hydrogen dioxide and a
drop or two of acetic acid. A blue color-
ation is instantly produced in raw milk,
but not in milk that has been heated
above 137° F. In mixtures of raw and
cooked milk, 15 per cent. of raw milk
gives a distinct, and even 10 per cent. a
aint blue coloration; but the addition of
b per cent. of raw milk cannot be de-
tected. If the hydrogen peroxide is omit-
ted, the process may be used to detect the
presence of that substance in the milk.
6.—Litmus Test.—I1. Richmond
(Chem. News) reports that litmus paper
is entirely useless for testing the acidity
of milk, this material often giving a re-
action with perfectly fresh milk. Litmus
paper may be either red, containing only
the acid; or blue, containing besides the
acid a varying amount of alkali, so that
the paper may contain either all red par-
ticles of litmus, all blue, or an inter-
mediate mixture of the two. If these
varieties of paper are applied to partially
neutralized acids of various strength con-
tradictory results may be obtained. Milk
contains phosphoric a®ld in several states
of neutralization. If milk is tested with
a blue litmus, the paper having its acid
entirely neutralized is more alkaline than
the milk, and a portion of the alkali will
pass into the liquid until equilibrium is
restored; in consequence the litmus be-
comes less alkaline and turns slightly red.
If red litmus paper, which is more acid
than the milk, is employed, alkali will
pass from the liquid to the paper and
turn it slightly blue. Litmus paper of
some intermediate stage would not be
affected.
7.—Water, Test for.—A German chem-
ist furnishes a very simple procedure for
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testing the amount of water in milk. All
that is required is a small quantity of

plaster of Paris, say 1 oz. 'This is mixed
with the milk to a stiff paste and then
allowed to stand. With milk of 1,030
specific gravity and a temperature of
60° F., it will harden in ten hours; if 25
per cent, of water is present, in two
hours; if 50 per cent., in one hour and a
half; and with 75 per cent., in thirty
minutes. Skimmed milk which has been
standing for twenty-four hours, and is
of 1,033 specific gravity, sets in four
hours; with 50 per cent. of water in one
hour, and with 75 per cent. in 30 minutes.
ITeat should not be applied, as then the
use of the thermometer would be required.
'l'hitsl; test is certainly very simple and not
costly.

POULTRY
Chicken Feed.

For Young Chickens.—Eggs which are
not fertile are boiled for 34 hour and are
then ground in a meat chopper without
removing the shells, They are then mixed
with six times their bulk of rolled oats,
This mixture is used for 2 or 3 days,
until the chicks have learned how to eat.
It is fed in connection with chicken grit
short-cut clover or chaff. After the t ird
day the chicks are fed a mixture of hard,
fine broken grains. The following method
(1) is recommended by the United States
Department of Agriculture: Cracked
wheat, 15 garts by weight; pinhead oats
(granulated oatmeal), 10 parts; fine
screened cracked corn, 15 parts; fine
cracked peas, 8 parts; broken rice, 2
parts; chick grit, 5 parts; fine charcoal
(chick size), 2 parts.

Several of the prepared dry commercial
chicken feeds may be substituted for the
broken grains if desired. They are not,
however, to be considered more desirable
than the home-mixed broken grains men-
tioned above. Where there is only a
small quantity of chickens, it is perhaps
as well to buy the feed ready prepared.
The chicks should always have clean
water, sharp grit and fine charcoal.

At 9 o’clock in the morning the rolled
oats and egg mixture should be used
and they should not be allowed to feed
more than five minutes. At 12.30 P. M.
the hard grain mixture is fed and at 4.30
P. M. or b o'clock they are fed all they
wish to eat of the rolled oats and egg
mixture.

-When they are about 3 weeks old the
rolled oats and egg mixture is gradually
dlaplaeedolz a mixture having the follow-
ing composition: Wheat bran (clean), 2

parts by weight; cornmeal, 4 parts; mid-
dlings, or “red dog” flour, 2 parts; lin-
ueft meal, 1 part; screened beef scrap, 2
parts.

'This mixture is moistened with water
just enough so that it is not sticky, but
will crumble when a handful is squeezed
and then released. The birds are de-
veloped far enough by this time so that
the tin plates are discarded for light
troughs with low sides. Young chicks like
the moist mash better than that not
moistened, and will eat more of it in a
short time. There is no danger from the
free use of the properly made mash twice
a day, and since it is already ground the
young birds can eat and digest more of it
than when the feed is all coarse. This
is_a very important fact and should be
taken advantage of at the time when the
young chicks are most susceptible to rapid
growth, but the development must be
moderate during the first few weeks.
The digestive organs must be kept in nor-
mal condition by the partial use of hard
feed, and the gizzard must not be de-
prived of its legitimate work and allowed
to become weak by disuse.

By the time the chicks are 5 or 8 weeks
old the small broken grains are discon-
tinued and the two litter feeds are wholly
of screened cracked corn and whole
wheat, Only good clean wheat that is
not sour or musty should be used.

When young chicks are fed as de-
scribed, the results have always been sat-
isfactory if the chicks have not been
given too much of the scratch feed and if
the dishes of ground material have been
removed immediately after the meal was
completed. The objections to this system
of feeding are the extra labor involved in
preparing the eggs, mixing the feed with
water and removing the troughs at the
proper time.

ethod 2 is similar to method 1, except
that fine beef scrap is used instead of
boiled eggs, and the mash ‘is not mois-

ten

Early in the morning the chicks are
given the hard feed on the floor litter as
described in Method 1. %At 9 o'clock they
are fed a mixture having the following
composition: Rolled oats, 2 parts b£
weight ; wheat bran, 2 parts; cornmeal,
g:rtl; linseed meal, ed

ef scrap, 1 part.

This is i:ﬁven in the plates or troughs,
and the dishes are removed after ten min-
utes’ use.

At 12.30 the hard grains are fed again,
and at 4.30 or b the dry-meal mixture is
given to them for half an hour or left

part; screen
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until their bedtime. The meal being dry,
the chicks cannot eat it as readily as they
can the egg and rolled oats or the mois-
tened mash. For that reason it is left for
them to feed upon longer than when
moistened with the egg and water, but is
never left before them more than ten min-
utes at the 9 o’clock feeding time. The
aim is to give them enough at each of
the four meals so that their desire for
food may be satisfied at the time, but to
make sure that they have nothing left to
lunch upon. It is desired to have their
crops empty of feed before feeding them
again. en treated in this way they
will have sharp appetites when the feeder
appears, and come racing out from the
byooder to meet him. If they have been
overfed at the previous meal, and have
lunched when they saw fit, tiney do not
care for the feeder’s coming. 1f overfed
a few times the creatures debili-
tated and worthless.

‘What has been said so far is with ref-
erence to chicks that are hatched out in
early spring, at a season of the year when
it is impossible under the climatic condi-
tions in Maine for them to get out of
doors for work.

Feeding Hens.

The following method of feeding hens
is that recommended in Farmers’ Bulle-
tin 857 of the Department of Agriculture,
entitled “Methods of Poultry Manage-
ment at the Maine Agricultural Experi-
ment Station” :

The method of feed now employed is in
detail as follows: Early in the morning
for each 100 hens 4 quarts of whole corn
is scattered on the litter, which is 6 to 8
inches deep on the floor. This is not
mixed into the litter, for the straw is dry
and light, and enough of the grain is hid-
den so the birds commence scratching for
it almost immediately. At 10 o’clock they
are fed in the same way, 2 quarts of
wheat and 2 quarts of oats. This is all
of the regular feeding that is done.

The use of corn and corn-meal as ma-
jot;erts of the feed of hens kept for egg

roduction has been very generally con-
emned by poultrymen and farmers,
until it is now used only as a very minor
part of the ration for the fear that its
use will cause overfatness and interfere
with egg making. When used more
freely and made a prominent factor in
the ration it has been thought best to
have the kernels broken, so that in hunt-
ing and scratching for the small Eieces
the birds mifht get the exercise needed to
keep themselves in health and vigor. It

was reasoned that even a small quantity
of whole corn could be readily seen and
picked up from the straw litter with little
exertion and that the vices of luxury and
idleness would follow. In order to test
this view an experiment was carried out
at the station the winter of 1906-7
in which whole corn was substituted for
cracked corn in the ration of 500 laying
pullets. A control lot of 500 received
cracked corn. All other conditions affect-
ing the two lots were kept as nearly iden-
tical as possible. The result of the ex-
periment was that there was no appre-
ciable difference in regard to either egg
geroduction, health or general well-being
tween the two flocks of birds.

Besides the dry whole grain a dry

mash is kept always before the birds.
Along one side of the room is the feed
trough with its slatted front, and in it is
kept a sug?ly of dry meals mixed to-
ether. This dry-meal mixture or mash
as the following composition: Wheat
bran, 2 parts by weight; corn-meal, 1
art ; middlings, 1 part; gluten meal or
rewers’ grains, 1 part; linseed meal, 1
part; beef scrap, 1 part.

These materials are spread on the floor
in layers one above another and shoveled
together until thoroughly mixed, then
kept in stock for supplying the trough.
The trou:ﬁhl is_never allowed to remain
empty. e dry-meal mixture is con-
stant tg within reach of all of the birds,
and they help themselves at will.

Opyster shells, dry cracked bone, grit
and charcoal are kept in slatted troughs
and are accessible at all times. A mod-
erate supply of mangolds and plenty of
clean water is furnished. About § pounds
of clover hay cut into l4-inch lengths is
fed dry daily to each 100 birds in winter.
When the wheat, oats and cracked corn
are given, the birds are always ready and
anxious for them, and they scratch in the
litter for the very last kernel before
going to the trough where an abundance
of feed is in store.

It is very evident that the hens like the
broken and whole grains better than the
mixture of the fine, dry materials; yet
they by no means élslik_e the latter, for
they help themselves to it, a mouthful or
two at a time, whenever they seem to
need it, and never go to bed with empty
crops, 8o far as noted. They apparently
do not like it well enough to gorge them-
selves with it, and sit down, loaf, get
overfat and lay soft-shelled eggs, as is so
commonly the case with Plymouth Rocks
when they are given warm morning
masheg in troughs,
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Some of the advantages of this method
of feeding are that the mash is put in the
troughs at any convenient time, only
guarding against an exhaustion of the
supply, and the entire avoidance of the
mobbing that always occurs at trough
feeding when that is made a meal of the
day, whether it be at morning or eve-
ning. There are no tailings to be gath-
ered up or wasted, as is common when a
full meal of mash is given at night. The
labor is very much less, enabling a per-
son to care for more birds than when the
regular evening meal is given.

or green feed during winter and
spring mangolds are used, They are
liked by the birds, and when properly
harvested and cared for remain crisp and
sound until late spring. They are fed
whole, by sticking them onto projecting
najls about a foot and & half above the
floor. Care must be exercised in feeding
them, as they are a laxative when used
too freely. the average about a peck

r day to 100 hens can be safely used.

ey would eat a much greater quantity
if they could get it.

The average amounts of the materials
eaten by each hen .during one year
are about as follows: Grain and the meal
mixture, 90 lb.; oyster shell, 4 1b.; dry
cracked bone, 2.4 1b. ; grit, 2 li).; charcoal,
2.4 1b.; clover, 10 Ib.

Pigeons’ Food.

Asafetida, 1 dram; potassium nitrate,
4 drams; magnesium sulphate, 1 oz.; pre-
pared chalk, 1 oz.; licorice, 2 oz.; fine
sand, 2 oz.; corn-meal, 12 oz.

Poultry Food.

Fecundity of the hen is dependent
uxl)lqn other things than the medicine
which she takes. Birds in a wild state
are independent of the apothecary; it
is only when they have n deprived
of their natural food and surroundings
that chemicals have to be resorted to,
and then with but doubtful effect.

Poultry to be profitable should be
healthy, and to be healthy they should be

kept clean, free from parasites, have
plenty of room in which to rove by day,
an airy roost by night, a variety of food
including n stuff and meat and gravei

to aid in its digestion, and an abundance
of fresh water.

Secluded retreats in which to make
their nest should also be provided for
the fowls.

But many fowis are deprived of some
or all of these goed things.

There is a great similarity between
the various poultry powders and foods.
The powders are popularly supposed to
increase the egg-laying power of hens.
We quote a few typical formulas:

. 1.—Powdered eggshell or phosphate of
lime, 4 oz.; iron sulphate, 4 oz.; pow-
dered capsicum, 4 oz.; powdered fenu-
greek, 2 oz.; powdered black pepper, 1
0z.; silver sand, 2 0z.; powdered lentils,

oz.

A tablespoonful to be mixed with suf-
ficient f for twenty hens.

2.—Oyster shells, ground, 5 oz.; mag-
nesia, 1 oz.; calcium carbonate, 3 oz.;
bone, ground, 114 oz.; mustard bran, 1/%
oz.; capsicum, 1 oz ; sodium chloride,
0z.; iron sulphate, 4 oz.; sodium car-
bonate, % oz.; sulphur, oz.; beef,
lean, dried and powdered, 10 oz.; fine
sand, 10 oz.; corn-meal, 20 oz.; linseed-
meal, 20 oz.

Reduce all to moderately coarse pow-
der and mix well.

The above are formulas that are recom-
mended by poultrymen, and pharmacists
should not condemn them, even if they do
seem polypharmic. Poultrymen have ideas
of their own about the value of compli-
cated formulee.

8.—Mustard, 4 oz.; fenugreek, 3 oz.;
oyster shells, ground, 214 oz.; bone, 114
oz.; sodium sulphate, 1 oz.; capsicum,
2 o0z.; black antimony, 2 oz.; venetian
red, 2 oz.; corn-flour, 4 oz.; asafetida,
90“gr. Reduce all to powder and mix
well.

A tablespoonful is to be mixed with
1sluﬂicieni: meal or porridge to feed twenty

ens.

4.—Tron sulphate, 1 oz.; red pepper
pods, 1 oz.; black pepper, 2 oz.; calcium
ghosphate, 8 oz.; bread crust or crackers,

oz.; fenugreek, 4 oz. Powder the in-
gredients, and add four garts of clean
white sand. If &referre , well boiled
white beans may used instead of the
bread crust. The beans should be pressed
through a colander to remove the hull,
and then worked up with the powders.
Label as follows: “¥or every dozen
hens, add one level tablespoonful of the
powder to the ordinary food, mixing it
thoroughly, so that it may be as evenly
distributed as possible.

5.—Bone, ground, or slacked lime, 12
oz.; gentian, powdered, 1 oz.; capsicum,
powdered, 1 oz.; ginger, powdered, 2 oz.;
sulphur, 1 oz. t a teaspoonful in a
quart of food

8.—Ground bone or phosphate of lime,
12 oz.; capsicum, 1 oz.; ginger, 2 os.;
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cantharides, 1 dram;

tassium nitratei
1 oz. Put a teaspoon:
food.

1 in a quart o

7.—Dyster shells in coarse powder,
2,400 parts; calcium carbonate,
parts; calcium phosphate, 380 parts;
gowdered black pepper, 500 parts; pow-
ered red pepper, parts; iron oxide,
680 parts; chlorides, phosphates and sul-
phates, soluble in water, parts.

8.—Powdered red pepper, 2 oz.; pow-
dered allspice, 4 oz.; powdered ginger,
6 oz. Mix by sifting. One tablesfpoon-
ful to be mixed with every pound of food
and fed two or three times a week.

9.—Mix the following substances thor-
oughly after they are reduced to a coarse
powder: 1 part of sodium chloride, 14
part of iron sulphate, the same quantity
of sodium carbonate and the same quan-
tity of sulphur. Add 10 parts of lean
beef, dried and pulverized, 10 parts of
fine sand, 20 parts of Indian corn, and as
much linseed cake.

Remedies for Croup, Gape, Lice, Etc.

1. — Croup. — Potassium _chlorate, 2
av.o0z.; cubebs, 2 av.oz.; anise, 1 av.0z.;
licorice root, 3 av.oz. Reduce all to

wder and mix well. Mix a teaspoon-
ul of this with food for sixty hens.

2. — Gape » Cure.— Take a wooden
box, a little bigger than a biscuit-tin, and
divide it in two by means of a piece of
wire netting. Place half of an ordinary
brick, made very hot by means of fire,
on one side of wire netting and the chicks
on the other. Cover the whole box with
a cloth, and then insert under the cloth
a tablespoon with teaspoonful of car-
bolic acid. Pour the liquid on to the
hot brick and withdraw spoon. The
fumes will cure the chicks in two min-

utes.

Take out the chicks just before they
are apparently suffocated.

Be careful to keep the hands and face
away from the liquid when it is poured
::1 to the brick, as it will blister the

n.

If chicks are not cured keep them in
the fumes longer.

b.—Powdered camphor, 4 drams; per-
oxide of iron, 8 drams; powdered fenu-
greek, 8 drams; powdered licorice, 323
oz. Mix, Two teaspoonfuls to be mix
with the food of a dozen fowls.

8.—Lice Haterminator.—a.—Make the
roosts perfectly clean with hot soap and
water, and afterward aﬂp,:y spirits of
turpentine or kerosene oil. Also strew
some sprigs and branches over the floor

:lf the coop. The building should be kept

ean.

b.—Gas tar, 12 oz.; sodium hydroxide,
2 oz.; uullaphur, 4 oz.; rosin, 2 oz.; water
1 gal. 0il the tar with the soda an
some of the water; add the rosin; after
dissolving, add the sulphur and the bal-
ance of the water.

4.—Roup.—a.—Licorice, 2 oz.; anise,
1 oz.; cubebs, 1 oz.; capsicum, 10 gr.;
potass. chlorate, 1 oz. e ingredients,
all in fine powder, should be intimately
mixed.

b.—Calomel, 1 dram; antimonial pow-
der, 1 dram; powdered licorice, 1 dram;
copaiba, enough. Make sixty pills, and
give one night and morning.

b.—~Tonio_ Pills for Pigeons and Poul-
try.—The following two formulas are
from the Pharmaceutical Journal: a.—
Red cinchona bark, 1 gr.; extract of
calumba, 60 gr.; extract of chamomile,
60 gr.; extract of gentian, 60 gr. Mix.

Dose, 4 to 12 grains.

b.—Ferrous sulphate, 60 gr.; extract
of jaborandi, 1 gr. Mix. ose 2 to 6
grains,

c—Gentian, 1 dram; -capsicum, 1

dram; fenugreek, 1 dram; black anti-
mony, 2 drams; licorice, 6 oz. Reduce
all the ingredients to powder and mix
thoroughly. Put a tablespoonful in the
food for two or three dozen times, every
day or two.

Weight of Hen Eggs.

A German agricultural journal gives
the following table showing the variation
in weight tween eggs of the same
family of chickens, and of the compara-
tive value of the product of different
kinds of fowls:

VVleIght of
0

Eggs. Shell

Grains. Grains, Net.
Common hen, small  635.60 84. 550.54
Common hen, mean 738.856 92.68  645.77
Common hen, large 802.36 93.25  709.11
Italian hen.......... 840.00 82.60 747.50
Houdan ... 9656.60 93.60 853.10
La Flesche. 926.50 94.26  835.26
Brahma ....... 1,025.50 114.86  910.64

From this it will be seen that the
Houdans and Brahmas are the most
froﬂtable producers, as far as food value
s concerned—provided, of course, they
arelequally prolific with the ordinary
owl.

Another calculation made by our au-
thority is the number of eggs to the
pound, of the various weights. This is
as follows: Small ordinary eggs (635
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gr.), 12.20; large ordinary eggs (802 gr.),
9.25; Houdan eggs, 8; Brahma, mean,
7.4; Brahma, large, 7.1.

VETERINARY FORMULAS

Miscellaneous.

Anesthetics.—The following are taken
from the Revue fharm. des Flandres:

1.—~Billroth’s Mixture.—Chloroform, 3
parts ; sulphuric ether, 1 part; alcobhol, 1
part,

2.—English Mixture.—Sulphuric ether,
3 parts; chloroform, 2 parts; alcohol, 1
part. Mix,

3.— Wachsmith’s Mixture, — Chloro-
{orm, b parts; oil of turpentine, rectified,
part.

Condition Powder for RStock.—1.—
Cream of tartar, 5 Ib.; sulphur, 5 Ib.;
white rosin, 5 lb.; gum guaiacum, 3 Ib.;
potassium nitrate, 2 lb.; gentian, 5 Ib.;
sulphuret of antimony, 6 oz. Reduce the
ingredients to fine powder and mix inti-
mately.

2.—Sulphur, 2 1b.; fenugreek, 4 Ib.;
cream tartar, 1 lb.; licorice, 1 lb.; black
antimony, 14 Ib.; gentian % 1b. ; aniseed,
14 1b.,; common salt, 1 Ib, Dose, 1 oz.
daily for 2 or 3 weeks.

3.~Powdered fenugreek, 8 oz.; pow-
dered black antimony, 2 oz.; sulphur, 4
oz.; powdered rosin, P oz.; powdered ni-
I;rate of potassium, 3 oz.; Epsom salt,

0z.

4.—Saltpeter, 1 oz.; ginger, 2 oz.;
fenugreek, 3 oz.; black antimony, 1 oz.;
licorice, 1 oz.; linseed meal, 8 oz.

Embrocations.—~1.—White of 8 eggs;
pyroligneous acid, 5 oz.; water, 5 oz.;
oil of turpentine, 34 oz.; alcohol, 6 oz.

2.—Spirit of camphor, 1 pt.; tincture
of capsicum and myrrh, 12 oz.; oil of
turpentine, 12 oz.; linseed oil, 4 oz.; oil
of stone (crude petroleum), i’,ﬁ pt.; oil
of amber, 2 oz.; oil of origanum, 8 oz.;
Barbadoes tar, 114 oz.

8.~—Barbed Wire Liniment.—a.—~—Crude
carbolic acid, 4 oz.; pine tar, 4 oz.; oil
of spike, 4 0z.; cheap lubricating oil, to
make 4 pt. The lubricating oil here
mentioned may be any that happens to be
on band, but the best is the heavy, stiff,
cheap “black oil” which maf be pur-
chased at about 10 cents a gallon. is
oil is a good healing agent of itself, and
is also a good disinfectant and insecticide.
It is largely used for this latter purpose,
and with very satisfactory results.

b.—Carbolic acid, 3, oz.; spirits tur-
pentine, 134 oz.; pine tar, 215 oz.; fish
oil, q. 8. 16 oz, M, :—-Appfy to cuts after

first washing with warm water and cas-
tile soaP. .

X arbolic acid, 4 fl.dr.; pine tar, 2
oz.; oil turpentine, 1 fl.oz.; fish oil, to
make 1 pt.

d—Raw linseed oil, 10 oz.; pot. ni-
trate, 1 oz.; lead acetate, 1 oz.; &ilphuric
acid, 1 oz.; carbolic acid, 14 oz. Mix
carefully.

4.—Magoffin’s Queen Balm.—Camphor,
2 0z.; myrrh, 2 o0z.; guaiac, 1 oz.; capsi-
cum, 2 oz.; oil of sassafras, 1 oz.; oil of
hemlock, 1 oz.; alcohol, 1 gal. Macerate,
with occasional agitation, for seven days;
then filter,

For bruises, sprains, frostbites, burns,
rheumatism, ulcers, etc., use by applying
freely to all parts affected, “warming it
in” well with warm flannel.

Magoffin’s Horse and Cattle Powder.—
Powdered copperas, 5 Ib. ; é)owdeted rosin,
5 1b.; powdered sulphur, 5 lb.; powdered
saltpeter, 8 Ib.; ground oil cake, 10 lb.;
gowdered asafetida, 3 1b.; powdered alum,

Ib. Mix carefully by means of sieve.
Directions : Give a horse a heaping spoon-
ful every morning, in wet oats or proven-
der, for six or eight mornings; afterward
the same every other day for a few days.
The same dose for a hog or cow and
double the quantity for an ox.

Cattle.

1.—Calf Meal.—Pea meal, 314 1b.; len-
til meal, 1b.; fenugreek, 14 lb.; bar-
ley meal, 14 Ib.; crushed linseed, 7 lb.
Mix.—Chem. and Drug.

2.—Nutritive Powder for Catile.—a.—
Fenum grecum, 4; linseed, 4; juniper
berries, 4; rosin, 4; mustard, 4; Glau-
ber’s salt, 3; common salt, 3; flowers of
sulphur, 3; green vitriol, 3; black anti-
mony, 1; Chili saltpeter, 1; coriander, 1.

b.—Sulphide of antimony, 4; flowers
of sulphur, 4; bean or malt flour, 225.
Dose, 1 tablespoonful in the feed.

c.—Flowers of sulphur, 2; fenugreek
seed, 4; tartar, 1; licorice, 1; Chili salt-
peter, 1; sulphide of antimony, 0.5; gen-
tian, 0.25; aniseed, 0.25; common salt,
1. Dose, 1 oz. dally for two or three
weeks,

d.—Gentian, 4; licorice, 4; fenugreek,
16; saltpeter, 4; common salt, 4.

e—Aromatic powder, 2; asafetida,
8.%; tartar, 0.75; sulphide of antimony,

f.—Sulphide of antimony, 10; flowers
of sulphur, 9; elm bark, 4; rosin, 2;
Chili ealt?eter, 2; aniseed, 1. Do
heaped tablespoonful once or twice a day.

g.—Anhlydrous green vitriol, 5; can-
tharides, 1; ginger, 3; sulphide of anti-
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mony, 6; Chili saltpeter, G; flowers of
sulphur, 10; linseed, 10; gentian, 7; tar-
tar, 8; rosin, 5; aniseed, 5. Dose, one
tablespoonful once or twice a day in
the feed, or mixed with molasses, honey,
or glycerine in one mass, which is given
in a capsule of gum.

h.—Tartar, 5; flowers of sulphur, 5;
rosin, B; guaiacum, 3; Chili saltpeter,
2; gentian, 5; golden sulphur, 6

i—Gentian, 100; fenugreek, 50; fen-
nel, 50; cattle salt, 300; bicarbonate of
soda, 100; Glauber’s salt, 400; saltpeter,
50; juniper berries, 400.

8.—Milk Powder for Oows—a.—For
increasing the flow of milk in cows,
Hager’s Manual recommends the follow-
ing mixture: Potassium nitrate, 1 part;
alum, 1 part; sublimed sulphur, 1 part;
prepared chalk, 1 part; white bole, 2
parts; red clover, 5 parts; anise, 10
parts; fennel, 10 parts; salt, 10 parts.
All should be in tolerably fine powder
and should be well mixed. The directions
are to give one or two handfuls with the
morning feed.

b.—~—Dieterich’s Manual recommends
this: Oaraway, 12 parts; calamus, 12

rts; salt, § parts; sulphur, 3 parts.
&aive twice daily two heaping tablespoon-
guls of this powder in a liter of warm
eer,

4.—A8piced (Qattle Food.—Locust bean
meal, 6 cwt.; Indian meal, 10 cwt.; lin-
seed cake meal, 3 cwt.; sulphur, 1 qr.
12 1b.; saltzpeter, 1 gr. 12 lb.; common
salt, 1 qr. 2 Ib.; fenugreek, 20 lb.; gen-
tian, 10 1b.; sulphate of iron, § lb.; ani-
seed, 4 lb.; ground ginger, ] Ib.; total,
20 cwt. 1 gr. 12 1b.

Dogs.

Appetite Pills for Dogs.—Calamus,
6 grams; dried sodium sulphate, 6 grams;
sodium bicarbonate, 2 grams; powdered
rhubarb, 2 grams. Mix and form into
six pills, with syrup. Give one pill twice

ily.

Asthma.—1.—Asthma claims its vic-
tims among dogs, especially old or pet
dogs overfed with sweets and meat. The
most striklgf symptom is difficulty in
breathing. The respiratory movement is
done by two apFarent efforts, but the in-
spiration is performed with ease. Respi-
ration is more difficult after feeding,
being accomplished by a peculiar cough
resembling a grunt. e animal does not
thrive, and becomes pot-bellied. A good
sharp purgative should be given, and the
bowels kept open for some time. All
luxuries must be withdrawn, only good

food, such as porridge, being given. If

the )ieatient cannot relish such simple
food let it do without. A teaspoonful of
the following mixture should be given
twice daily or when breathing becomes
painful and heavy: Li&. arsenicalis, 1
dram; spt. ether nit.,, 2 drams; spt. am-
mon. arom., 2 drams; syr. scille ad., 1
oz.

2.—For Chronic Asthmatic Cough : Ex-
tract of hemlock, 30 gr.; extract of hen-
bane, 10 gr.; powdered digitalis, 20 gr.
Form a mass with conserve of rose or
other suitable excipient, and make into
ten pills, Give one night and morning.

Catarrh.—Catarrh (coryza or cold)
affecting the head is a common and
troublesome complaint to which the dog
is subject. There is no doubt that it is
a form of influenza, and it often accom-
panies distemper. The complaint is not
usually dangerous, nor does it prove fatal
in the majority of cases, but may de-
velop seriously if neglected. The affected
animal is more or less feverish, with or
without a discharge from the eyes and
nostrils. There is also a certain amount
of sneezing, and occasionally a sore throat
is contracted. In treating such cases,
give a mild dose of castor oil or glycerine.
Keep the dog in a warm and even tem-
perature and hold its head over a basin
of hot water containing a teaspoonful of
eucalyptus oil to each pint of water.
The_following mixture should be given
in doses of ome teaspoonful night and
morning: Tr. opii, 1 dram; tr. lavand.
co., 1 dram; tr. camph. co., 4 drams; liq.
ammon. acet., 2 drams; syr. scille ad.,
oz. If the throat seems to be much in-
flamed or Ramful a poultice of hot sand
or salt tied around the neck close up to
the head will gradually give relief.

Colic.—Colic is an ailment to which
dogs are subject, although the fact is not
generally known, as the animal has all
the appearance of being mad—the ignorant
immediately pronouncing it as such.
Treatment should begin with a gé)o dose
of a purgative, followed by whis! ody' laud-
anum, chlorodyne or other anodyne at
hand. Rub the stomach well and apply
hot cloths at intervals, or preferably g?ve
a good warm bath, rubbing well while
in the bath and dry thoroughly afterward.
Keep the dog warm and dry until pur-
gation ensues. In after-feeding give
small pieces of fish, beef tea, soups, ete.
tot_au st the stomach to recover mormal
action.

Oonstipation.—Magnesium sulphate, 1
oz.; syrup of buckthorn, 4 drams; com-
pound tincture of chloroform, 80 minims;
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Dose, from

water, enough to make 6 oz.
Let

S drams to 2 oz. in the morning. 2
the animal have all the dog grass (triti-
<um) he will eat. In a field he will find
it for himself, or if it is gathered and
taken to him fresh, he will eat it.

Cough Miwture—Tincture of bella-
donna, 4 drams; syrup of squill, 4 drams;
paregorie, 1 oz.; water, enougl'l to make
g oz. Dose, a teaspoonful three times a

ay.

Diarrhea.—~Rub the abdomen with a
mixture of equal parts of the spirits of
camphor and juniper, and give each
morning and evening a pill containing:
Opium, 3 gr.; althea, 8 gr.; licorice root,
15 gr. Keep the animal warm and feed
him on simple, easily digested foods.

Distemper.—1.—Distemper is one of
the most common diseases among young
dogs, and has been likened to measles.
For its cure, a pill, two or three times
a week, composed of the following, has
heen recommended: Antimonial powder,
2 gr.; mercury with chalk, 2 gr.;
Dover’s powder, 3 gr.; quinine sulphate,
114 gr.; extract of nux vomica, 1§ gr.
is well to see that the animal’s bowels
are kept open.

2.—Fluid extract of buckthorn, 1 oz.;
tincture of ginger, % oz.; syrup of po]
pies, 2 oz.; syrup, 1 oz.; cod-liver oil,
enough to make 8 oz. Give a dessert-
spoonful three times a day.

Dog Biscuit.—The Pharmaceutische
Zeitung of Berlin gives the following de-
acl;iption of the manufacture of dog bis-
cuit:

The waste portions of meat and tallow,
including the skin and fiber, have for
years been imported from tallow factories
in the Argentine Re‘imblic, in the form
of great blocks, and most of the dog
bread made by modern manufacturers
consists principally of these remnants,
chopped and mixed with flour. They con-
tain a good deal of firm fibrous tissue
and a large percentage of fat, but are
lacking in nutritive salts, which must be
added to make good dog bread, just as
in the case of the meat-flour made from
the waste of meat-extract factories. The
flesh of dead animals is not used by any
reputable manufacturers, for the reason
that it gives a dark color to the dough,
has an unpleasant odor, and, if not prop-
erly sterilized, would be injurious to dogs
as a steady diet.

Wheat flour, containing as little bran
as fosslble, is generally used, oats, rye
or Indian corn being only mixed in to
make special varieties, or, as in_the case
of Indian meal, for cheapness. Rye flour

would give a good flavor, but it dries
slowly, and the biscuits would have to go
through a special process of drying, after
baking, else they would mold and spoil.
To make it keep well dog bread must
be made from good wheat flour, of a me-
dium sort, mixed with 15 or 16 per cent.
of sweet, dry chopped meat, well baked
and dried like pilot bread or crackers.
This is the rule for all the standard
dog bread on the market. There are ad-
mixtures which affect more or less its
nutritive value, such as salt, vegetables,
chopped bones or bone-meal, phosphate
of lime and other nutritive salts. In
preparing the dough and in baking, care
must be taken to keep it light and porous.

Ear Canker.—1.—Do not use a strong
styptic, as is frequently done, but an
emollient—say, at first, a little warm oil
of sweet almond. This the dog will not
resent, and afterward he is willing to
be treated further, while if the first ap-
plication hurts him there will be trouble
about giving a second. The following
is a good lotion: Zinc oxide, 1 dram;
zinc sulphate, 10 gr.; boric acid, 30 gr.;
glycerine, 4 drams; water, enough to
make 3 oz. .

2.—A dry dressing of iodoform, boric
acid, zinc oxide, or starch will some-
times effect a cure.

3.—For old ulcerations use: Carbolic
acid, 10 m.; oil of sweet almond, 1 oz.
Administer mild laxatives and do not al-
low the ear to get wet.

Emetic Powders.—Calomel, 45 gr.; tar-
tar emetic, 45 gr.; vermilion, 1 gr. To
produce emesis give from 1 to 3 gr,
dropped on the tongue or with milk, A
like quantity of tartar emetic alone; or
of turpeth mineral, have the same effect;
or a teaspoonful of common salt may
be given.

Fits, or Epilepsy.—Zinc oxide, 20 gr.;
sulphur, 75 gr.; jalap, 75 gr.; extract of
green hellebore, 20 gr.; extract of gen-
tian, enough to form a mass. Make 60
pills and give one three times a day.

Gastritis.—Over-feeding or the pres-
ence of a fish bone in the membrane of
the stomach are two thimgs, among oth-
ers, which may cause gastritis in a dog.
Frequent vomiting of water, inability to
retain food, great thirst, and rapid loss
of condition mark this trouble. Some-
times the patient will stretch his abdo-
men out over a cool stone, as if to allay
internal burning. Give him bismuth sub-
carbonate, 6 gr.; diluted hydrochlorie
acid, 2 m.; compound tragacanth powder,
2 gr.; water, enough to make 80 m. Give
also plenty of ice-cold water and a few
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drops of brandy now and then. Keep the
patient on milk diet, milk puddings, etc.

Laxative Draft—Magnesium sulphate,
214 drams; potassium nitrate, 30 gr.;
tincture of jalap, 25 m.; water, enough
to make 1 oz.

Mange.—This is a parasitic disease,
there being two kinds, one caused by
the sarcoptes canis and the other, and
more slow and persistent kind, by the
demodex folliculorum.

1.—For the first kind a wash made of
equal parts of the oils of tar, olives and
turpentine is good, or an ointment con-
gisting of : Sulphur, 1 oz.; potassium
carbonate, 30 gr.; petrolatum, 4 oz.

2—The other kind of mange, which
causes the dog to rub his back under
chair rounds, etc., is treated by closely
clipping the hair over the affected por-
tions—along the spine—and rubbing
every day with: reosote, 4 drams;
olive oil, 7 0z.; solution of potassa, 1 oz.

8.—Yellow mercurous iodide, 10 gr.;
salicylic acid, 3% oz.; sublimed sulphur,
3 oz.; pine tar, 3 oz.; coal tar, washed,
8 oz.; sturgeon oil, enough to make 2 pt.
Shake well and apply at night; wash off
in the morning.

4.—Soft soap, 4 parts; B-naphthol, 1
part; storax, 2 parts; tobacco extract, 3
parts. To be applied to one-third of the
skin at the most for three consecutive
days. After three applications, wash the
whole body with water in which ordinary
carbolic acid soap has been dissolved.

5.—~The following from Dieterich’s
Manual may answer your purpose: FPo-
tassium sulphide, 50 parts; tar, 50 parts;
glycerine, 50 parts; soft soap, 350 parts.

eat gently and mix well. Two table-
spoonfuls of this is mixed with a pint of
warm water and the animal washed with
the solution, which is allowed to dry on
the skin. Two days after a washing
with soap and water is given and the
solution applied as before; the treatment
being continued in this way as long as
necessary.

Rheumatism.—Wine of colchicam, 3
m.; sodium salicylate, 5 gr.; water,
enough to make 1 dram. Two such doses
to be given daily. The affected parts
should also be rubbed with a good lini-
ment every day, and the dog kept on a
wilk diet.

Skin, To Make Fine.—Give a teaspoon-
ful of tar, says Mayer, made up with
oatmeal,

Tonic Pills.—1.—Gentian, 16 gr.; gin-
ger, b gr.; cascarilla, 15 gr. Make a pill,
and give one such every day. .
2.~Pil. blaud, b gr.; acid. arsenios,

1-16 gr. F't. pill. Dose, one every morning
after food for small dogs. For larger dogs,
one night and morning. These pills can
be given in all skin diseases of dogs, with
marked benefit; they are also very use-
ful as a tonic for dogs whose age begins
to tell on them.

3.—~Blue mass, 1 dram; aloes, 2 drams;
myrrh, 134 drams; benzoin, 114 drams;
balsam of peru, 114 drams. ake 15
pills and give one night and morning.

Vomiting, To Prevent.—Bismuth sub-
nitrate, 8 oz.; opium, 134 gr.; gum
arabic, 8 gr.; sugar, 15 gr. Make a
powder and give at once. It is not al-
ways best to try to prevent vomiting,
as nature frequently comes to the relief.

Worms.~—1.—Areca nuts given to a
dog are a_ sovereign remedy for ta_Ee-
worms. The nuts should be freshly
ground and the dose is 2 grains to each
pound of dog, given at night and fol-
lowed next morning by a brisk purga-
tive, as castor oil.

2.~As there are different kinds of
worms_a mixture which contains a dose
of each kind is not bad, the following
formula being for something of this class:
Santonin, 2 gr.; powdered glass, § gr.;
powdered areca nuts, 10 gr. Oil of male
fern sufficient to make a pill.

8.—Powdered areca nuts, 5 gr.; san-
tonin, 1 gr.; molasses, g. 8, to mass, Fiat
pil. Dose, one or two pills, according to
the size of the dog.

Wounds and Sore Feet, Astringent
Lotion for.—Bruised oak bark, 0z. ;
catechu, 1 oz.; water, 3 pt. Boil to 1
point, and strain.

Hog Cholera.

No form of treatment has yet been
found, so far as we are able to learn,
which is in every way satisfactory. The
disease is a contagious one and prevent-
ive measures and the enforcement of
proper sanitary regulations count quite
as much, if not more, than medicine. The
veterinarian of the Indiana Experiment
Station, in discussing the subject, makes
the foliowing observations :

“The hogs should not have access to
ponds or wallows, as this affords favor-
able conditions for the germs. The drink-
ing water should be from deep wells.
The food should be clean and often
changed. If a hog has been separated
from the herd and recovers it should not
be returned to the herd for several weeks,
as it is capable of giving the disease to
others, although it may a ‘fear to be per-
foctly well. Hogs should not be kept
in pens where the disease has been for

[62]



Agriculture

(Veterinary—Horses)

(Veterinary—Horses)

iy

three months. All dead animals should
be burned or buried deeply in places
where hogs will not graze for a year.
Diseased hogs should not driven
through lanes or other Pubhc highways.
The healthy hogs should be cared for
first and then the diseased, otherwise
disease-bearing material may be conveyed
to the healthy. Clean the pens, use plenty
of air-slacked lime on the floors before
using again.”

The following formula given by the
Bureau of Animal Industry is as effica-
cious as anything known as a preventive
and remedy :

1.—Wood charcoal, 1 1b.; sulphur, 1
Ib.; sodium chloride, 2 1b.; sodium hypo-
sulphite, 2 Ib.; sodium bicarbonate, 2 Ib.;
sodium sulphate, 1 lb.; antimony sulphide,
1 Ib. Give a tablespoonful once a day to
a 150-pound hog. Give in sloppy feeds,
as bran, middlings, crushed oats, etc.

Several other formulas are as follows:

2—Iron carbonate, 5 parts; sodium
chloride, 5 parts; potassium carbonate, 5
parts; sulphur, 5 parts; calcium oxide, 5
parts; magnesium carbonate, 10 parts;
soap, 10 parts; chalk, 60 parts; carbolic
acid, 5 parts. Dose: ive of an
ounce of the mixture at each feed, well
mixed with food.

The two_following formulas are as-
cribed to Dr, Haubper, Dean of the
Dresden Veterinary College:

3.—Calcium 1phosplmte, precipitated, 16
parts; chalk, 12 parts; magnesium car-
bonate, 4 parts; capsicum, 1 part.

4.—Bodium bicarbonate, 2 parts; gen-
tian root, 2 parts; ginger, 8 parts; sodi-
um nitrate, 1 part; chalk, 8 parts. As
a prophylactic, give 1 to 2 teaspoonfuls
twice a day; as a cure, give 1 tablespoon-
ful three or four times a day.

5.—Potassium nitrate, 4 oz.; black an-
timony, 4 oz.; gentian, in powder, 4 oz.;
rosin, 8 oz.: turmeric, 8 oz.; madder, 8
oz.; sublimed sulphur, 8 oz.

Horses.

Blind Staggers (White).—Epsom salt,
8 oz.; water, 24 oz. Dissolve, Give as a
drench.

Bots (Houck).—Rosin, 2 oz.; saltpe-
ter, 1 oz.; gentian, 2 oz.; copperas, 2 0z. ;
fe.nllllgreek. 4 oz. Mix. Tablespoonful at
nigl

Oolic.—Horses are liable to rapid in-
flammation of the bowels, which is very
often mistaken by the horse-keeper for
colic and treated for such, when the ser-
vices of a veterinary doctor are vitally
important. Colic primarily comes from

indigestion or constipation or both. The
first thing to do is to relieve the pain, the
next to cause an evacuation of the bow-
els. For the pain, give the following as a
drink in a quart of hot water:

1.—Tincture of opium, 1 oz.; tincture
of ginger, 1 oz.; sweet spirit of niter, 1
oz. ; chloroform, 1 oz. This is a full dose
for a large horse. For a small horse or a
slight attack less may be given.

‘he best purgative to use in colic is a
pint of castor oil or a quart of linseed
oil. A dram of oil of turpentine shou}d
be given also.

2.—Another.—Tincture of opium, 1
oz.; ol. terebinth, 14+0z.; spirit ether nit.
2 oz.; ol. lini, 8 oz. Mix. Shake well
before giving, and if relief is not pro-
cured in 30 minutes and the horse is
shivering and has cold sweats, call a
veterinary at once.

In case of simple colic this drink will
give quick relief; it should be followed
by a warm bran mash one hour after.

Conditian Powdcr.—Gentian root, ani-
seed, caraway seeds, linseed, coriander
seeds, rosin, saltpeter, licorice root, fenu-
greek, of each 1 Ib, To the above ingre-
dients, all in fine -powder, add oil of
cloves 2 drams and mix well in a large
mortar; it is not necessary to sieve, if the
rosin and saltpeter are finely powdered
before mixing.

One or two tablespoonfuls mixed well
with the food every night and morning
for a week or two, then once a day.

For carriage horses, a warm bran, bar-
ley or oatmeal mash occasionally, works
wonders in conjunction with the condition
powders.

Distemper (Millican), — Amnic; 1
dram; sodium bicarbonate, 1 oz.; iron
iodide, 4 drams; fenugreek, 2 oz.; ginger,
2 o0z.; elecampane, 1 oz. Make into 12
powders. One at night.

Ex;:'zooty—l’inkeye (Bell) . — Sublimed
sulphur, 4 drams; Epsom salt, 1 oz;
charcoai, 4 drams ; licorice extract, 1 oz.;
elecampane, 1 oz.; fenudgreek. li/; oz.;
gentian, 4 drams; aniseed, 2 drams; gin-

er, 2 drams; saltpeter, 4 drams; rosin,

drams; copperas, 2 drams; black sul-
phide antimony, 6 drams. Mix. Table-
spoonful three times daily.

Farcy (Dodd).—Saltpeter, 2 oz.; ele-
campane, 1 oz. ; sodium sulphite, 4 drams;
black sulphite antimony, 1 oz Mix.
Tablespoonful twice a day.

Feed, Comparative Value of—The
comparative value of horse feed is found
b{ experiment to be as follows: 100 lb.
of good hay is equal in value to 59 lb. of
oats, 57 Ib. of corn, 275 lb. of carrots, 54
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{)b. of rye or barley and 105 1lb. of wheat
ran.

Founder.—1.— (White) —Capsicum, 30
gr.; tincture aconite root, 15 drops; cider
vinegar, 6 oz.; water, 1 pt. Mix. Give
as a drench and blanket the animal.
After two hours give one pint of raw
linseed oil.

2.— (Biddle) .—Tincture aconite root,
10 drops; tartar emetie, 15 gr. ; saltpeter,
1 dram; ginger, 2 drams; linseed meal,
1 oz. Make into bolus. Give at once and
repeat every six hours if required.

3.— (Biddle) —Soap liniment, 3 o0z.;
aqua ammonia, 1 oz.; spirits camphor,
1 oz.; oil turpentine, 4 drams; oil pepper-
mint, 2 drams; tincture capsicum, 2
drams ; tincture opium, 4 drams; petro-
leum, 2 oz. Mix. Rub the legs well three
times during the day and at night.

Gall Curcs.—Galls on horses produced
by badly fitting saddles or harness are
hard to cure. The sores should be
washed two or three times a day with
water and a healing ointment or wash
applied by means of a soft cloth or a
dusting powder. Some formulas follow :

1.—Zinc oxide, 1 oz.; water, 1 oz.;
mutton tallow, 2% oz.; lard, 5 oz.

2.—Tannic acid, 1 oz.; powdered cam-
phor, 2 oz.; zinc oxide, 3 oz. Mix and
gift through a fine sieve and dust on the
raw places.

8.—Compound tincture of benzoin is a
good remedy for sores or cuts on animals.

4.—(Karie) —Red lead, 2 oz.; lead
acetate, 1 0z.; beef suet, 12 drams; lin-
seed oil, 8 oz. Heat and stir constantly
until it assumes a brown color. Apply
once daily.

5.— (Martin) —Carbolic acid, 10 m.;
tincture aloes, 1 oz.; tincture myrrh, 4
drams; tincture opium, 4 drams; witch
hazel water, 4 drams. Mix. Bathe the
part often.

6.—Zinc oxide, 1 oz.; burnt alum, 1
oz.; camphor, 1 oz.; phenol, 0z.; calo-
mel, 3 oz.; bismuth subgallate, 14 oz.;
benzoniated lard, 4 oz.; trolatum, 12
oz. Mix the powders well together and
reduce them to a smooth paste with the
camphor, previously dissolved in the phe-
nol. If desirable to make the paste per-
fectly smooth, a little castor oil may be
used. Now add the lard and petrolatum
and mix well. In warm weather 2 ounces
of the petrolatum should be replaced by
wax.

Qrease in Horses.—Citrine ointment, 2
oz.; lard, 1 oz.; oil of turpentine, 33 o0z.;
saturated solution of copper nitrate, 2
drams. The word “grease” here is the
name of the disease, not of the remedy.

Hide-Bound.—a.— (Bell) .—Fenugreek,
4 oz.; sublimed sulphur, 2 oz.; cream tar-
tar, 1 oz.; licorice, 1 oz.; saltpeter, 1 oz.;
sodium chloride, 1 oz.; black antimony
sulphide, 4 drams; gentian, 2 drams;
aniseed, 2 drams. Mix. Tablespoonful
night and morning.

b.—Hide-Bound (Pinkard).—Elecam-
pane, 2 oz.; licorice root, 2 oz.; fenu-
greek, 2 oz.; rosin, 2 oz.; copperas, 4
drams ; ginger, 2 drams ; gentian, 1 dram ;
saltpeter, 1 dram; valerian, 1 dram; lin-
seed meal, 3 oz.; sublimed sulphur, 1 oz.;
black antimony sulphide, 4 drams. Mix.
Tablespoonful in feed, twice a day.

Hoofs.—Grease for: Horse grease,
5,000 parts; tallow, ordinary quality,
2,000 parts; train oil, 3,000 to 5.000
parts: oleic acid, 1.000 to 1,200 parts;
lampblack, sufficient for coloring; nitro-
benzol, 100 parts.

Cement.—a.—~—Gum ammoniac, puri-
fied, 0.3 Kkilogram ; thick turpentine, 0.1
kilogram. Melt in the water bath and
gradually add with constant stirring 0.6
kilogram of gutta percha. If black hoof
cement is desired, rub up 20 grams of
lampblack with a little turpentine before
the melting. For use, soak the mass in
hot water and press it into the clefts of
the hoof, which have previously been
carefully cleaned.

b.—Two parts of gutta percha are soft-
ened with pure water and divided into
pieces as large as a nut, then melted over
a slow fire in a tinned iron pan, con-
stantly stirring, with 1 part of crushed
gum ammoniac, until the mass has ac-
quired the color and appearance of choco-
late. Before using, the mass must be
melted again and is then apnlied with a
warm knife blade to the cracks and splits
in a horse’s hoof, just as a glazier works
with his putty, the hoof having previously
been carefully cleansed. The mass hard-
ens 80 that it will allow of nails being
driven into it.

Influenza (Caulk).—Ammonia muri-
ate, 12 drams; gum camphor, 4 drams;
potash chlorate, 1 oz.; powdered extract
!lcorlce, 2 oz.; molasses, sufficient. Make
into a mass. Dose: A tablespoonful, in
form of bolus, night and morning.

Knee Ointment.—Mercurial ointment,
2 oz.; honey, 1 oz.; camphor, 2 drams;
burned cork, powdered, 2 drams.

Lamencss—The following will not
cure, nor is it suitable if the lameness is
severe and of long standing: Oil ori-
ganum, % oz.; soap liniment, 1 oz.; tinc-
ture of opium, 1 oz.; spirits turpentine,
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114 oz.; spirits hartshorn, 2 oz.; spirits
cumphor, 2% oz. Mix.

Liniments.—1.—Camphor, % oz.; tinc-
ture of iodine, 14 oz.; tincture of capsi-
cum, 1 oz.; aromatic spirits of ammonia,
1 oz.; tincture of opium, 1 oz.; oil o
turpentine, 4 o0z.; alcohol, enough to
make 2 pints. Mix, putting in the oil of
turpentine last of all.

Rub well into_the affected parts, once
or twice a day. This liniment is excellent
for sprains, stiffness, sore muscles from
hard work and sweeny, big shoulder, fis-
tula, etc., and, in fact, anywhere that a
strong, penetrating liniment is useful. It
is not suited for wire cuts and other
wounds, however.

2—0il of turpentine, 1 fl.dr.; oil of
thyme, 1 fl.dr.; crude oil of amber, 1
fl.dr.; black oil, 2 fl.dr.; kerosene oil, 6
fl.dr.; water, G3% fl.oz.; soap, TO gr.;
caustic potash, 6 gr. Place the soap and
the potash in a flask and dissolve in two
ounces of hot water; mix the oils and
add to the solution gradually, with vigor-
ous shaking, and lastly add the water,
continuing the agitation to make an emul-
sion.

3.—Rape seed oil, 2 fl.oz.; soft soap,
3} oz.; oil of turpentine, 10 fl.oz. ; stronger
water of ammonia, 2% fl.oz. ; acetic acid,
2 fl.oz.; camphor, 3 oz.; alcohol, 4 floz.;
rectified oil of amber, 2 fl.oz. ; water suffi-
cient to make 40 fl.oz.

Rub the soap gradually with 5 ounces
of water to form a smooth jelly; add the
alcohol with the camphor dissolved in it;
mix the turpentine and oil of amber, and

- add gradually to the mixture with con-

. water, 3 fl.oz.

stant stirring, aiding the emulsification
by the occasional addition of a little
water. Then add the ammonia and trans-
fer to an emulsion machine or large
bottle, subsequently adding gradually the
acotic acid diluted with 8 ounces or more
of water, continuing the shaking. Add
the eggs one by one and finally make up
to 40 ounces with the water.

4—A stimulating liniment is
made of castor oil, 2 fl.oz.; rape seed oil,
2 floz.; oil of turpentine, 2 fl.oz.;
stronger water of ammonia, 3 fl.oz.;
Mix the oils and add the
wiater and ammonia.

Naszal QGleet (Merritt).— Aloes, 6
drams ; nux vomica, 20 gr.; linseed meal,
4 drams. Make into bolus. One every
night.—Am. Drug.

Physic Balls.—Barbadoes aloes, 2 oz.:
howdered ginger, 0z.; ol. cloves,
dram; soft soap, g. 8. to mass. Divide
Mo sizes as required, and bear in mind

a pony does not need as much as a heavy
cart horse; if pressed for time, the above
will mass well with a little son[')rliniment
instead of using soft soap. he balls
should be rolled in licorice powder and
wrapped, first in waxed paper, paste the
edges, then in white paper, the latter to
be removed before giving the ball.
bran mash is usually given about two
hours after or the next morning.

Pleurisy (Vansant).—Tincture aconite
root, 12 drops; tartar emetic, 30 gr.:
powdered ginger, 80 gr.; linseed meal, 4
drams. Make into bolus. Give at a dose.

Ringbone (Bell).—1.—Olive oil, 1 o0z.;
aqua ammonia, 4 drams; oil origanum, 1
0z.: oil turpentine, 1 oz.; oil wormwood,
2 drams; alcohol, 4 oz. Mix. Apnly
night and morning.

.2.—(Pinkard).—Alum, 2 drams; ver-
digris, 1 oz.; North Carolina wax, 2 oz.:
vellow wax, 2 oz.; lard, 4 oz. Mix by aid
of heat. Apply twice a day.

Sores, Chafes, etc.—Powdered borax, 1
dram; powdered animal charcoal, %
dram : oil of tar, 10 m.; oil of camphor,
1 dram; lard enough to make 1 oz.

Spavin.—1.—Corrosive mercuric chlo-
ride, 10 gr.; tincture of arniea. 2 oz.:
oil of peppermint, 2 oz.; tincture of
iodine, 1 pt.

2.—(Baron).—Cantharides, 2 drams;
euphorbium, 2 drams ; mercury bichloride,
15 gr.; red mercuric oxide, 30 gr.; mer-
curial ointment, § drams; tincture iodine,
2 drams: lard, 3% oz. Mix by aid of
heat. Apply with brush.

8.— (Millican) .—Croton oil, 2 oz.: cot-
tonseed oil, 8 oz. Apply heat and gradu-
ally add sulphuric acid, 80 m.

4.— (Wickes).—Yellow wax, 1 dram:
rosin, 3 drams; cantharides, 90 gr.: char-
coal, 2 drams; red mercuric iodide, 2
drams ; linseed oil, 4 oz.: lard oil. 4 oz
Mix by aid of heat. Apply with brush.

Worms (Biddle).—Calomel, 1 dram:
tartar emetic, 20 gr.; aloes, 4 drams;
fenugreek, 4 drams. Make into bolus.
Give at night.

WEEDS

Most of the following directions for
exterminating weeds are taken from
Farmers’ Bulletin 28, entitled “Weeds
and How to Kill Them,” by Lyster H.
Dewey :

For the complete eradication of a nox-
ious plant the production of seeds must
be prevented, and if the plant is a bien-
nial or a perennial the root, bulb or root
stork must be killed.

In the case of weeds that have already
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become abundant and widely distributed,
their extermination is regarded as almost
impossible, but they may be brought un-
der subjection to an extent that will
render them comparatively _harmk-u. A
new species, if taken in time, may be
completely eradicated.

Annuala.—An annual reproduces itself
from the seeds only, dying root and
branch each year. The seeds of many an-
nualn retain their vitality for several
years, and are likely to germinate at ir-
regular intervals, even though no fresh
geed s introduced.

Preventing the production of seed will
reduce the quantity of weeds and prevent
sprending.  In cultivated fields burn over
the land to destroy as many as possible of
the reeds on the xurface. Plow shallow
®o ax not to bury the remaining seeds
too deeply.  The suceveding cultivation,
not deeper than the plowing, will induce
the germinntion of sewds in this layer of
woil and Kkill the seedlings as they appear.
The land may then be plowed deeper and
the cultivation repeated until the weed
seeds are pretty thoroughly cleared out to
as great n depth as the plow ever reaches.

Barren gummer fallowing is often prac-
ticed to clear ont weedy jand by the
method just deseribed: but usually corn,
wtatoes, cotton, cabbages or bheets may
wtter be grown, giving a profitable re-
turn for the extra enltivation. The best
results ean be obfained, of course, with
crops that allow cultivation during the
greater part of the season, and that do
not shade the soil too much, as the direct
rays of the sun heating the surface of the
soil aid materially in the germination of
many seeds,  Good results have been ob-
tained by spraying with 2 to 4 per cent.
rolttions of copper sulphate to destroy
charlock or wild mustard in growing
grain, but the applieation of chemicals
cannot be recommended for killing annual
plants where cultivation is possible.

As annual weeds usually thrive best in
soil that has been broken but is not oc-
cupied, it ix evident that broken land
should not be permitted to remain idle.

little grass seed raked in on bare
hillsides  will often keep down annual
weeds and will at the same time prevent
washing. Mowing the roadside two or
three times during the summer will sub-
due the dog fennel and ragweed. Mow-
ing the stubble about two weeks after
harvest in grain fields that have bheen
seeded to grass or clover will check the
annual weeds and at the same time pro-
duce a mulch that is very beneficial to
the seeding during the August drought.

-

r

Bicnnials.—The best methods for kill-
ing the roots or root-stocks vary consider-
ably according to the soil, climate, char-
acter of the different weeds and the size
of the patch or the quantity to be killed.
In general, however, the following prin-

“iples apply :
(lr;.—T‘;n[:- roots, root-stocks, bulbs, etc.,
may be dug up and removed, a remedy
that can be practically applied onmly in
small areas. . .

9. —Salt, coal oil or strong acid applied
%o as to come in contact with the freshly
cut roots or root-stocks destroys them for
some distance from the point of contact.
Crude sulphuric acid is probably the most
effective of comparatively inexpensive ma-
terials that can be used for this purpose,
but its strong corrosive properties render
it dangerous to handle. Carbolic acid is
less corrosive and nearly as effective. Ag—
senite of soda, a dangerous poison, is
sometimes effective, applied as a spray on
the growing weeds.

3.—Roots may be starved to death by
preventing any development of green
leaves or other parts above ground. This
may be effected by building straw stacks
over small patches, by persistent, thor-
ough cultivation in fields, by the use of
the hoe or spud in waste places and by
salting the plants and turning on sheep
in permanent pastures.

4,—The plants may usually be smoth-
ered by dense sod-forming grasses or by a
crop like hemp, buckwheat, clover, cow-
peas or millet that will exclude the light.

H.—Most roots are readily destroyed by
exposing them to the direct action of the
sun during the summer drought, or to
the direct action of the frost in winter.
In this way plowing, for example, be-
comes effective.

6.—Any cultivation which merely
breaks up the root-stocks and leaves them
in the ground, especially during wet
weather, aids in their distribution and
multiplication, and is worse than useless,
unless the cultivation is continued so as
l? prevent any growth above ground.
Plowing and fitting corn ground in April
and May, and cultivating at intervals
until the last of June, then leaving the
land uncultivated during the remainder
of the season, is one of the best methods
that could be pursued to encourage the
growth of couch grass, Johnson grass and
many other perennial weeds.

Special Weeds Attracting Attention.

Bracted Plantain.—This weed is 8o low
and inconspicuous and its leaves are so

-

hznuch like those of grass that it is mot
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easily discernible until the flower spikes
appear. Hand pulling and burning is
perhaps one of the best remedies where
the plants are not too abundant. If the
land has become thoroughly seeded a
series of hoed crops will probably be nec-
essary to clear it out. In permanent pas-
ture, mowing the plants as the seed stalks
first appear will keep them in subjection.
The mowing will have to be repeated sev-
eral times, however, as the bracted plan-
tain sends up seed stalks from May until
November.

The reports concerning this plant indi-
cate that, if unchecked, it is likely to
prove as troublesome as the rib grass
which has become so widely distributed,
chiefly in clover seed. The seeds of the
bracted plantain are of nearly the same
size and shape as those of the rib grass,
and as they ripen throughout the same
season—June to November—they are just
as likely to be harvested and thrashed
with the clover seed.

Buffalo Bur—An annual, easily sub-
dued by preventing the production of
seeds. is may be done by mowing as
often as the yellow blossoms appear. e
seeds are less abundant than those of
most of the bad annual weeds, and they
are not often ripe, at least in the northern
part of its range, until after the hurrying
work of harvest is over. The buffalo bur
is seldom troublesome in fields where
thorough cultivation is practiced. The
seeds may be expected as impurities in
alfalfa and clover seed grown in the
West. So far as known, however, in the
Kast this weed has appeared first in waste
places in cities and towns and has spread
thence to the surrounding farms.

Chondrilla.—As the plant is usually
most abundant in neglected pasture land
where the soil is somewhat impoverished,
it seems probable that cultivation and a
supply of fertilizer would soon subdue it.
Left unchecked it not only occupies all
the space where the grass has become
thin, but encroaches aggressively on
strong grass sod.

Charlock.—At a meeting of the French
Society of Agriculture, M. Aime Girard,
the celebrated agricultural chemist, an-
nounced that cereal fields could be readily
freed from the weed, without the least
damage being done to the grain, by treat-
ing them with a 5 per cent. solution of
sulphate of copper. The explanation ap-
pears to be that the salt is absorbed by
the tissues of the charlock, whereas it
does not affect the difficultly permeable
cuticle of wheat or oats. A drop of
water deposited with suitable precautions

on an oat leaf retains its spherical form,
and with a little care may even be re-
moved without the leaf being moistened.

On the other hand, a drop placed on a
charlock leaf forthwith extends and en-
ters the tissues. The same thing happens
when a solution- of sulphate of copper is
employed. Hence the charlock is poi-
soned and perishes at once, while the
grain escapes. This seems a very simple
and cheap method of weeding a field of
wheat or oats. If, however, M. Bernard,
who took part in the discussion of M.
Girard’s paper, is not astray in his con-
clusions, an even simpler and cheaper
plan may be pursued by using sulphate of
iron instead of the copper salt. He used
a mixture of sulphate of iron and water,
consisting of 20 or 30 kilograms of sul-
phate to the hectoliter of water and found
that from fields sprinkled with this liquid
charlock disappeared entirely, the cereals
being uninjured.—Revue Scientifigue.

False Flao.—Where abundant it may
be necessary to omit winter wheat and
rye from the rotation for a few years
and raise crops that will permit cultiva-
tion in autumn. Spring grain crops may
be grown, or hoed crops may occupy the
ground during the summer. Hoed crops
may be employed to best advantage, as
the cultivation given to these crops will
induce the false-flax seed to germinate
and thus clear the land sooner. In pas-
tures and meadows the weeds may be
pulled if they have not become too abun-
dant; but if this work has been long
neglected it will probably be necessary to
plow and cultivate the land.

Horse Nettle—The production of seed
may be prevented by keeping the plants
mown. The roots must be killed,, how-
ever, and this task is about as difficult
as killing the root of the Canada thistle;
in fact, the methods which are most suc-
cessful in destroying the Canada thistle
may be used with advantage in destroy-
ing the horse nettle. Clean cultivation and
grubbing or spudding sufficient to pre-
vent any development above ground will
starve out the roots. Oats, barley, or
millet sown thickly on well-tilled land
will weaken the roots, preventing much
growth above ground. Immediately after
these crops are harvested the land may
be plowed and then harrowed frequently
until time for sowing crimson clover or
winter rye. This will induce the ger-
mination of weed seeds, and at the same
time expose some of the roots to
killed by the sun. Crimson clover, hairy
vetch, rye, or winter oats may be sown
to choke down the growth of horse net-
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tie nnd other weeds during the fall and
ecarly spring, to furnish winter pastur-
uge, and then to be plowed under as a
green fertilizer. A hoed erop following,
if kept well cultivated, will clear out
most of the remaining weeds,  The plow-
share used in these operations should be
eut sharp, &0 as to cut a clean furrow,
otherwise the roots are likely 1o be
dragzed and scattered about the field,

Npiny Amaranth.--Like other annuals
it may be sulelued by preventing the
production of seed. It wounld readily
sucenmb to thorough cultivation, as it
grows rather slowly at first and does
not  produce seed until midsummer or
later. Mowing or grubbing up the plant
helore the flower spikes develop is proba-
bly the hest method of eradieation in
permanent  pastures,  Potato land and
corn stubble may he plowed or thorough-
Iy disked after the erop is harvested and
n winter erop rown which will keep
down the weeds.

Npiny Cocklebur.--The growth at first
is slow and, ns it needs Jight and room
to develop into a robust plant, it may
be choked down by any qguick-growing
erop that will erowd and shade it, In
permanent  pastures  and  waste places,
where it flonrishes best, it could doubtless
be eradicated in time by mowing the
plants nbout twice each year, in August
and Neptember, or by eatting them up
with n hoe or sxpud in May and June,
As the seeds aften lie dormant in the
thick-walled bur several yenrs hofore ger-
minating, it might require a like period
to exterminate a patel by this method
but the plants wanld continually be grow-
ing less in numler, and the Inhor corre-
spondingly lighter.

Prickly Lettuce.~ Sheep and sometimes
cattle will eat the youug prickly lettuce,
and their services have bheen found very
effective, expecinlly in rvecently clenved
land where thorough cultivation is im-
passible,  Repeatedly mowing the plants
as they first begin to blossom will pre-
vent seeding nnd eventunlly sabdue them,
Thorough cultivation with a hoed crop,
by means of which the seed in the soil
may be induced to germinate, will be
found most effective.  The first plowing
should be shallow. so0 as not to bury the
seeds too deep. Under no circumstances
shounld the mature seed-bearing plants he
plowed under, as that would only fill the
goil with seeds buried at different depths
to he brought under conditions favorable
for germination at intervals for several
years. Mature plants should be mowed
and burned before plowing. The seed

reo

ears as an impurity in clover, millet,
323 the heavier gross seeds, and the
plant is doubtless most frequently intro-
duced by this means. As the seed may
be carried a long distance by the wind
the plants must be cleared out of fence
rows, waste land, and roadsides.

Wild Carrot.—In permanent pasture
the persistent mowing of the plants as
often as the flower appears will even-
tually destroy them. They will continue
to branch out from the base after each
cutting until finally exhausted, so that
the first mowing will often appear to
increase rather than diminish their num-
bers. The root may be cut off with a spud
wome distance below the surface of the
ground, a process that usually kills them
at once. Dulling the plant by hand when
the ground is wet, although somewhat la-
horious, is one of the surest methods of
eradieation,  Sheep eating the young
plants will aid considerably in keeping
them down. The wild carrot is seldom
troublesome in cultivated fields, which in-
dicates that even moderate cultivation
will partly subdue it, and that thorough
cultivation, accompanied by the destruc-
tion of the weeds in waste places, would
reduce it to comparative harmlessness.

Wild Oat.—~The grain retains its vi-
tality much longer than does the com-
mon oat, and may remain buried in the
goil meveral years without germinating.
It germinates best when there is an
abundance of moisture and the soil is
warm. To clear the seed out of the
soil, therefore, the land should be stirred
when it is warm and as moist as will
permit good cultivation. It is under-
stood, of course, that cultivating the land
when wet, especially in clay soils, is bad
policy, and it is advocated in this case
only for a special purpose. The clearing
of the soil can be accomplished in con-
junction with the cultivation of corn or
root crops. Where winter wheat and
rve may be grown profitably the land
should be plowed as soon as possible after
the spring crop is harvested, and har-
rowed about once a week until time for
sowing the whent or rye. Oats should
be left out of the rotation so far as may
be until the wild oats are subdued, as
the Intter growing among the cultivated
oats are difficult to detect for removal,
and after harvesting and thrashing it is
practically impossihle to separate com-
pletely the two kinds of grain. In other
grain crops the wild oat may be pulled
or cut and removed by hand before ma-
turity in the same manner as wild mus-
glard or rye. Where it is very abundant,
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however, this plan would be too laborious
to pursue with profit, and the crop would
better be mown for hay or plowed under.
No oats should be sown coming from
farms where the wild oat is known to
grow.

Weeds in Walks, Lawns, Etc.

Grass between Bricks in a Wall—
After cleaning out the seams to a depth
of a quarter of an inch, scatter a little
powdered commercial bluestone and then
lightly sweep it over, so as to leave a
little powder in the cracks. When this
is washed in bv the rain, it will prevent
vegetable growth and not appreciably
stain the brick. A pound of bluestone,
costing not over ten cents, will suffice
for fifty or more yards of paving, and
last for years.

Lawns.—The plants should be cut off
close to the ground and a few drops of
coal oil poured on to the crowns. They
immediately commence to decay and are
utterly destroyed. Troublesome weeds on
the lawn can thus be speedily disposed
of, but others will likely take their place.

Walks.—1.—The hest way, says a cor-
respondent, to apply salt to paths to de-
stroy weeds, is as follows: Boil the salt
in water, one pound to one gallon, and
apply the mixture boiling hot with a
watering pot that has a spreading rose;

this will keep weeds and worms away
for two or three years. Put one pound
to the square yard the first year; after-
ward a weaker solution may be apphed
when required.

2—A|semc trioxide, G 1b.: copper sul-
phate, 2 Ib.; sodium hydroxxde, 2 1b.; po-
tassium nitrate, 1 Ib.: sulphur, 1 1b.; am-
monium chloride, 1 lb. Use 5 to 10
pounds to 30 gallons of water.

3.—Gas Liquor.—Pour out a_few times
in succession and do not touch the tree
roots and borders of the paths. This
medium is cheap.

4—Rock Salt.—Throw out repeatedly.

5.—Hydrochloric Acid.—The use of hy-
drochlonc and sulphuric acids is some-
what expensive. Mix GO liters of water
with 10 kilos of unslaked lime and 1 kilo
of sulphuric acid in a kettle, and sprinkle
the hot or cold mixture on the walks by
means of a watering-pot.

6.—Lime Milk.—1 kilo of unslaked
lime in 10 liters of water. If used alone
it must be fresh.

T7.—Among the varieties of gravel, lead
grnvel is bost adapted for garden walks,
since it hinders the growth of weeds
greatly.

8.—To kill blue grass growing between
vricks around the lawn, wash the bricks
wgh salt water or strong solution of
soda.
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CHAPTER III

ALLOYS AND AMALGAMS

This subject is elaborately indexed, and the reader should consult the Index

in all cases.

SoLpers form the subject of a special chapter.

BRIEF SCHEME OF CLASSIFICATION

GENERYAL INFORMATION ON AL-

ALUMINUM ALLOYS
BISMUTHAND CADMIUM ALLOYS
FUSIBLE ALLOYS
COPPER ALLOYS
GERMAN SILVER
BELL METAL
BRONZE
GUN METAL
SPECULUM METALS
BE%R&NG METALS

BRAS
GOLD ALLOYS
IMITATION GOLD
IRON ALLOYS

LEAD ALLOYS
MANGANESE ALLOYS
PLATINUM ALLOYS
SILVER ALLOYS
SILVER SUBSTITUTES
TIN ALLOYS
BEARING METALS
BABBITT METAL
‘WHITE METAL
BRITANNIA METAL
TIN SUBSTITUTES
TYPE METAL
TUNGSTEN ALLOYS
ZINC ALLOYS
MISCELLANEOUS ALLOYS
AMALGAMS

GENERAL INFORMATION ON ALILOYS

An alloy is a combination of two or
more metals. It is now largely believed
that the metals form combinations rather
than mixtures, though one of the best
metallurgists in England called his book
on alloys “Mixed Metals.” Hiorn’s defi-
nition of an alloy, from “Mixed Metals,”
is given below:

“Nature of Alloys.—When two or more
metals are caused permanently to unite,
the resulting mixture is termed an alloy.
When mercury is an essential constitu-
ent, the mixture is termed an amalgam.
The general method of effecting combina-
tion is by the agency of heat, but with
certain soft metals true alloys may be
formed by subjecting the constituents to
considerable pressure, even at the ordi-
nary temperature. Alloys such as those
briefly referred to were doubtless first dis-
covered by the metallurgical treatment of
mixed ores, from the simultaneous reduc-
tion of which alloys would be formed;

or, in some cases, as in ores of gold and
silver, naturally formed alloys would be
obtained by a simple melting process.
The direct preparation of alloys by the
simple melting together of the constituent
metals has been enormously developed in
modern times, and the attention which
mlxed metals are now recelvmg by chem-
ists is far greater than in any period of
history. Comparatively few of the metals
possess properties such as render them
suitable to be employed alone by the man-
ufacturer; hut most of them have im-
portant applications in the form of alloys.
Even among the metals which can be used
independently, it is often found expedi-
ent to add portions of other metals to im-
prove or otherwise modify their physical
properties. Thus gold is hardened, and
made to resist wear and tear, as well as
to lower its cost, by the addition of cop-
per; silver is likewise hardened by alloy-
ing it with copper; and the bronze coin-

Always consult the Index when using this book.
[61]
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of both are approximately the same, com-
bipation can be most readily effected by
mixing the constituents and melting them
together in the same crucible or furnace.
This is, however, seldom the case, and, as
a general rule, the components of an al-
loy, one or all of which are volatile, have
widely divergent melting points, and then
it is requisite for the most refractory con-
stituent to be melted first, and for the
others to be added in the solid state.
Again, an alloy may contain one or more
fixed metals and a volatile one, in which
case the more volatile metal is added to
the crucible after the fixed metal or met-
als have been fused, and raised to a tem-
perature necessary to melt the volatile
constituent immediately it is introduced,
so that combination may be effected be-
fore any serious loss, due to vaporiza-
tion, has occurred. Union between the
components of an alloy is more perfectly
secured by agitation of the contents with
a stirring-rod, the most effective in many
cases being a wooden or carbon rod, which
promotes admixture without the introduc-
tion of any substance likely to contam-
inate the mixture and modify its prop-
erties,

A thing to be guarded against in the
melting of all base metals, or alloys con-
taining base metals as essential constitu-
ents, is oxidation. Various plans are
adopted to avoid loss of metal and injury
to the alloy from this cause. The most
common one is to cover the metals with
carbon, which not only excludes the air
admitted to the furnace, but tends to
absorb any oxygen liberated from the met-
als during fusion. The gas thus formed
by union of carbon with oxygen is termed
carbonic oxide (CO), and this gas being
a reducing agent, is capable of taking up
another atom of oxygen, forming car-
bonic acid (CO,). Thus, as long as the
mixture is covered with carbhon, the car-
bonic oxide formed effectually shields it
from oxidation. In the method already
referred to of stirring metals with a car-
bon rod to promote mixture, the same gas,
carbonic oxide, is formed, and thus the
rod not only promotes union by mechani-
cal agitation, but generates a gas which
protects the metals in a great measure
from oxidation. In some cases this is Lot
admissible, as commercial metals are im-
pure, and it may be advisable to admit
sufficient oxygen, either from the air or
by means of a special oxidizing agent,
added along with the flux, to convert the
impurities into oxides, which do not al-
loy with the metals, but either enter into
combination with the flux to form a slag,

or rise to the surface as dross or scum.
In most cases it is advisable that the cov-
ering body should not exert any influence
on the metals beneath.

Some manufacturers are in the habit
of throwing fat and rosin on the heated
metals before fusion. These are decom-
posed by heat, liberating gases, and when
well stirred with the molten metal pro-
mote combination by the mechanical agi-
tation imparted by their escape. They
also act chemically in removing oxygen,
by the union of that element with the
carbon and hydrogen set free. When the
evolution of. gas has ceased a quantity
of carbon remains in a finely divided
state, which covers the metals and pro-
tects them from oxidation.

Borax is sometimes used to exclude the
air, but it is much more costly than car-
bon, and when it is not required as a
flux its employment is accompanied with
some evils. Now, borax is composed of
the base soda in combination with boric
acid, which is only partly saturated with
the soda, and the excess of acid unites
with any metallic oxide present, forming
double borates of a glassy nature. Com-
mercial borax is often very impure, and
is adulterated with common salt and
alum; these impurities are injurious to
many metals. Sodium chloride, or com-
mon salt, is also employed for preserv-
ing molten metals from oxidation, and also
to moderate the action of bodies which
cause violent ebullition. Glass is fre-
quently used for a similar purpose, and,
next to carbon, is the least injurious to
metals. It is a mixture of silicates, which
easily fuses at high temperatures, form-
ing compounds with lime and other bases,
so that it acts almost as beneficially as
borax when such a flux is required. Win-
dow glass or green bottle glass is the most
useful, but flint glass, which contains
much oxide of lead, would be detrimental
in many cases.

The nature of metallic alloys has al-
ready been discussed, from which we may
assume that certain proportions of the
constituents enter into chemical combina-
tion, and other portions are simply in a
state of mixture or solution, and, there-
fore, on gradually cooling, tend to sepa-
rate in distinct layers, according to their
respective densities, This is especially
the case when the constituents have wide-
ly divergent densities, so that the higher
the temperature of the alloy when re-
moved from the furnace the longer will
the period of cooling last, and the greater
will be the facilities offered for separa-
tion. To obviate this defect, the metal
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should be constantly agitated by stirring,
or otherwise, and poured into the molds
at the lowest temperature consistent with
the requisite fluidity, and cooled as rap-
idly as the nature of the alloy and the
purpose for which it is designed will ad-
mit. With regard to the melting point
of an alloy, it should be borne in mind
that it fuses at a lower temperature than
that at which the most refractory con-
stituent melts, and sometimes below that
of either, which knowledge should guide
the operator in 80 regulating the tempera-
ture as not to make the charge unneces-
sarily hot.

It is a well-known fact that the char-
acter of many alloys is altered by repeat-
ed remelting, and that the scrap obtained
in working cannot he used again without
the addition of a certain quantity of new
metal. A given mixture may be employed
for the formation of an alloy, which is
highly malleable, ductile, and tenacious,
and the scrap from the same alloy, when
remelted, may be brittle and unworkable;
but when a suitable quantity of new
metal is added, the combination may form
an alloy even superior to the original one
with regard to its good working proper-
ties. It is to the advantage of the man-
ufacturer, as regards economy, to use as
much scrap as possible in alloying, and
the quantity thus employed varies from
one-third to two-thirds of the weight of
the charge. Of course, in using old metal,
many more impurities are liable to be in-
troduced than with new metal, and al-
though the same impurities may exist in
the new metal, the quantities may be in-
sufficient to produce a deteriorating ef-
fect, but when augmented from old metal
may then rise to such proportions as to
entirely alter the physical properties of
the alloy. 'The presence of notable quan-
tities of foreign matter is generally ex-
hibited by increased hardness and a mod-
ification of the structure, as seen on a
freshly fractured surface.

The difficulty of maintaining uniformity
in an alloy after repeated remelting is
least when only two metals are mixed
together, and increases when the combi-
nation requires the presence of three or
more metals. Thus German silver ge-
quires much greater care in this respect
than brass; and soft solder, containing
only lead and tin, uires less care than
fusible alloy, containing bismuth or cad-
mium in addition to lead and tin. Those
alloys which contain as an essential con-
stituent a volatile metal, such as zinc or
antimony, are fenenlly altered most by
remelting, and it is requisite to know, at

any rate approximately, what the furnace
loss iR, 8o that the defection may be coun-
terbalanced by the addition of the quan-
tity of fresh metal requisite to maintain
the right composition. Many errors arise
from this cause, as well as from overdo-
ing what is required. Where possible, a
chemical analysis is the best means of
solving the problem, but as this is out
of the question in most cases, & f.ew sim-
ple trials with weighed quantities, and
careful observation of the results obtained,
by testing its malleability, color and frac-
ture, will generally afford sufficient evi-
dence of the required amount to be added.
In making experimental tests, a small
melting furnace, such as that used in a
metallurgical laboratory, a strong pair of
hand rolls, and an anvil, would be very
useful adjuncts to every casting shop. The
quantity of metal operated upon need not
exceed one pound in weight, and as this
could be cast in a long strip, its suit-
ability for stamging or rolling could be
readily tested. Such test pieces, if care-
fully labeled and preserved, would be most
valuable for future reference, and there
can be no doubt that both employers and
employed would thus gain a vast amount
of information which would prove of great
benefit both as a standard of workman-
ship and of economy of production. It
is & great annoyance to find, after a quan-
tity of metal has been mixed, and the
castings made, that the alloy is unsuit-
able for the work required of it, either
from unsuitable constituents, improper
mixing, or impure materials; which an-
noyance could be avoided by a few pre-
liminary trials on a small scale. The
casting of such trial tests could be made
in an iron or sand mold, and the time
of cooling made to approximate to that of
a large mass by judicious treatment. An-
other advantage of such an experimental
plant would be that new combinations
could be readily tried, and the effect of
certain impurities on well-known alloys
ascertained, by purposely adding these
bodies in definite amounts to a weighed
quantity of the alloy.
. It has been observed that cold work-
ing of metals often produces an augmen-
tation of strength. Le Chatelier finds
that there is a limit to the increase of
strength obtained by the cold working of
pure metals or of those containing less
than 1 to 2% of impurities. For all met-
als examined, excepting silver, the maxi-
mum strength after cold working is double
that of the perfectly annealed specimens.
In the case of alloys, some follow the
same law as pure metals; others, such

red
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as bronze, copper-silver alloys, and alum-
inum bronze, me more and more brit-
tle after each successive draw without an-
nealing, and the strength increases regu-
larly, but at last the metal becomes too
brittle to be further worked, and gives
way.

In regard to annealing, five laws are
formulated as the result of experiments:
(1) Annealing is never instantaneous;
its effects, rapid at first, become more
and more slow, and the softening tends
toward a limit for each temperature; (2)
this limit is lower, and is attained more
rapidly as the annealing temperature is
raised; (3) above a certain temperature
annealing is complete, and a further in-
crease of temperature does not diminish
the strength, but a crystallization due to
annealing occurs, and increases with the
time of annealing, ultimately reducing the
tensile strength and elongation to those
of the cast metal; (4) the presence of
impurities retards the action of anneal-
ing, and demands a higher temperature
for its completion; (H) the crystalliza-
tion from annealing is due to the presence
of impurities which have lower fusing
points than the metal itself, or which
form compounds which have those prop-
erties.

Cold-worked metals tend to recover
their malleability even at ordinary tem-
peratures by a process which Le Chatelier
terms spontaneous annealing. The maxi-
mum limit of strength attainable by cold
working is reached at the moment when
the increase produced by continued work-
ing is just balanced by the diminution
due to spontaneous anneaiing. Similarly,
in wire-drawing, if the thickness of the
metal be reduced too rapidly by succes-
sive passes without annealing, it will
break, owing to the failure of the spon-
taneous annealing to keep pace with the
distorting force; but the metal may be
fractured even in course of a very grad-
ual reduction, unless it be allowed to re-
main at rest for 5 or 10 minutes between
the passes; with this precaution, how-
ever, it may be drawn down indefinitely,
even without heating. Spontaneous an-
nealing affects the mechanical properties
of metals under test, causing the breaking
load at any given temperature to be great-
er in proportion to the rapidity with
which the stress is applied, while the de-
formation produced is not instantaneous,
but increases more and more slowly up
to a certain limit.

The purposes for which alloys are re-
quired are endless. Some are required
to possess great malleability, for others

hardness is the chief requisite; others,
again, must possess a high degree of elas-
ticity, while some are useful on account
of their low melting point, etc. These
different demands can only be satisfied
by uniting suitable metals in different
proportions.

The metals most often used for alloy-
ing at the present time are those which
have been known the longest, such as cop-
per, zine, lead, tin, gold and silver; and
although combinations of these metals
have been known and employved for many
centuries, it is only during the latter half
of the nineteenth century that their inti-
mate properties have been closely studied.
Indeed, at the present day our informa-
tion concerning the nature and properties
of alloys is perhaps less than in any other
branch of chemical science, and although
chemical investigation may do much to
enlighten our knowledge, such informa-
tion will be destitute of great commercial
value unless accompanied with practical
knowledge of the working, from observa-
tion of the physical properties, when al-
loys are worked in large quantities by the
manufacturers themsclves. The number
of simple metals is very limited, but they
may be united in various proportions,
forming an endless variety of modifica-
tions ; and since every alloy may be looked
upon as a new metal, from the fact of its
properties differing from those of its con-
stituents, we have at command the neces-
sary material for producing metals suit-
able for every requirement for which me-
tallic matter is desirable. The action of
metals upon each other is widely diver-
gent ; sometimes one metal may be added
to another in quantity without seriously
altering its working properties; in other
cases a minute quantity of the second
metal will altogether change the character
of the first metal; so that in alloying, it
by no means follows, because one metal
may be freely added, that another, even
of a similar nature, may be as liberally
introduced. The man who aspires to the
formation of new alloys, or who wishes
to produce metals suitable for different
requirements, as circumstances arise, must
be well acquainted with the nature and
properties of the simple metals in order
to successfully accomplish his object ; and
although a knowledge of the components
is not sufficient of itself, it is of immense
advantage in assisting the operator who
combines practical experience in mixing
metals with this theoretical knowledge.
It is for these reasons that a brief ac-
count of the elementary metals is included
in this work,
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(Fusibility of Alloys) (Table of Alloys)
Degrees Degrees
Cent. Cent.
Bismuth .........cc000eee 268.3 Nickel ceeevereenennnn....1400-1450
gadmmm 320 %:Ihosphorus............... 17%
) )17 S ALINUM o vvvrreereonesnn 7
SiliCOn veveeeeeeenneens..1100-1300
SilVer «voveeeeerrvesnenens 900F5
Lead .....ccoounvunven.... 830- 335 Sulphur ....oooveviiiinn 114.5
Magnesium ............... 6327 [ Tellurium ....oovvvvveenn 282
Manganese ...... 1800-1900 i 231.68
Mercury coveeeessracocanss 39.4 419

Table of Alloys

The following is a table of the proportions of the varlons metals in the alloys most com-
monly employed in the arts and manufactures. The term ‘‘parts’ means parts by weight. The
abbreviations are: Cu, copper; Zn, zinc; Sn, tin; Pb, lead; Sb, antimony; P, phosphorus; As,
arsenic; Ni, nickel.

Description. Cu. Zn. Sn. Pb. Sb. P. As. NL
1. Metal for frictional parts of locomotives
(extremely hard)........ccoiveveeennnreeas 87 8 .
2. Bearings of carriages............eoeeeiennn. 97 .. o
3. Bearings of driving wheels, also for steam
engine whistles, giving a clear sound.. 80 18 .
4. Steam engine whistles giving a deep sound 81 17 .
6. Cross heads of connecting rods.............. 82 16 .
10 .
14 .

.o .o

.. .. .o
. .o .o

6. Cylinders of pumps, valve boxes, and taps &8
7. Eccentric collars........cccvveeeatienecroecesss 84

[ I QR T T T e YT LYY
-
-

84 s . . . ..

8. Bearings of axles and trunnions; eccen- 85 13 . . . . ..
tric collars......ccceeeescennaocencionces 84 .. . . . .

68 28 . . . . e
9. Pistons of locomotiveS...cceceeescecesceses 88 3 .. . . . .

84 4 29 47 .. . . .
10. Axle DOXeS.....c.ccvecrrerenarenecensanienias 88 10 .. . . . .
11. Mathematical instruments arms of balances 90 8 .. .. . . .
12. Machinery, bearings, PO . 14 19 .. . . .
13. Steam engine whistles.. 30 . 18 .. 2 .. . .
14, Metal to withstand mctlon (Stephenson) 9 5 8 8 . . .. .
15. RIVELS ...ev.iiiiieiiicresiocncatanaannnas 64 24.6 3 9 . . . .
16. Metal for coffins.......c.ccivevenee 15 .. 40 45 .. . . .
17. Metal to withstand friction......... 2 .. 72 . 26 . . .
18. Cylinders Of PUIPS..ce.eeeeecereovevensesasees T 72 21 .. . . .
19. Metal for bearings of locomotives..... 2 .. 90 . 8 .. . .
20. White brittle metal (for buttons, etc.). 10 6 20 . 64 . . .
21, Imitation Bilver.....ceceeeeviecniannann. 64 .. 3 . .
22. Pinchbeck ..... 5 1 . . .
23. Tombac ........ 16 1 1 . .
24. Red tombac..... 10 1 .. .
25. Specially adapted Ior bearlngs 83 .. 156 .. 1.5
26. For bearings and valves......... . 8325 .. 1 9
27. Electrotype ‘‘backing mual" veen e 4 91 5 . .
28, Stereotype metal for paper process... . e . 88 12 . .
29. o “ ‘ plaster process. . e . . 82 18 . . .
30. Bullet metal..........covvuereerverannns e .. .. 92 . . 2 .
31. Malleable brass plate.. R 1 4 33 . 05 .. . . .
32. Pin wire........ 67 33 0.5 05 .. . . .
33. Jemmapes brass... 646 33.7 02 15 .. . . ..
34. Similor for gild.ng.. 92.7 4.6 2.1 .. . . .. e
35. Maillechort for rolling.. 60 20 . . . . . 20
36. “ first quallty..... 8 3 .. . . . .. 4
37. White similor. 7 .. .. .. .. . 06 ..
38. For stopcock seats . . 86 . 14 . . ..
39, “ vees . . 80 .. 20 . . .
40. For keys of nutcs, etc. .. .. 20 40 .. . ..
41. Ha! T .ioveiencncnancnnas cesnes .. 1 .. 0.6 .. . .
42, White tombac..........c.. % 25 .. .. .. .. .
43. Vogel's alloy for polilhlng steel..... . 8 1 2 1 .. . . .
44. Rompel’s anti-friction metal............ . 62 10 10 18 .. . .o
45. Arguzoid, a tough alloy superior to brass.. 56 23 4 35 . .. .. 13.5
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Alloys and Amalgams

(Aluminum Alloys)

(Aluminum Alloys)

ALUMINTUM

General Remarks.—Aluminum unites
readily with all the common metals ex-
cept lead. The useful alloys of aluminum
so far found may be divided into two
classes: the one, of aluminum with not
more than 35% of other metals; and the
other, of metals containing not over 15%
alumintm. In the one case the metals
impart hardness and other useful quali-
ties to the aluminum: and in the other
the aluminum adds useful qualities to the
metals with which it is alloyed.

Alkali Metals.

Because of the ease with which these
alloys are decomposed, especially when
subjected to water or moist air, none of
them can be considered in any way ad-
vantageous ; in fact, alloys of metallic so-
dium and potassium with aluminum are
the béte noir of the metallurgy of
aluminum, just ax sulphur and phosphorus
are feared in the metallurgy of steel.

Antimony.

These metals unite with difliculty, and
only in bearing metals of the class of
Rabbitt metals have any useful alloys as
yet been discovered.

Arsenic.

No specially advantageous compounds
of these metals have yet been discovered,
nor from the nature of the case are they
likely to be, nlthough the metals can
readily be alloyed.

Bearing Metal.

Additions of 1% to 2% of aluminum to
bearing metals tend to free from oxide,
producing an improved quality of bearing
metal.

Bismuth.

These two metals combine easily, the
alloys being very fusible, as might be
expected of alloys with bismuth. They
remain unchanged in the air at ordinary
temperatures, but oxidize rapidly when
melted. Bismuth makes aluminum very
brittle. No valuable alloys of these two
metals have as yet been discovered.

Cadmium.

These metals have been alloyed to pro-
duce a solder for aluminum which seems
to give good results. Cadmium does not
appear to act as a hardener for aluminum,
as almost all other metals do.

Cobalt.

Cobalt also acts with about an equal
amount of copper, as a specially good
alloy for hardening aluminum. e fol-
lowing are two cobalt and aluminum al-
loys used for special purposes: Cobalt,
60 parts; aluminum, 10 parts; copper, 40
parts. Cobalt, 30 parts; aluminum, 25
parts; iron, 10 parts; copper, 30 parts.

Chromium.

Chromium, though rather expensive, is
an especially good hardener of aluminum.
Aluminum hardened with chromium seems
to retain its hardness after annealing or
after being subjected to heat, better than
any other of the alloys.

Copper.

Copper Aluminum.—1.—Aluminum is a
metal whose properties are very mate-
rially influenced by a proportionately
small addition of copper. Alloys of 99%
of aluminum and 1% of copper are hard,
brittle, and bluish in color; 95% of alumi-
num and 5% of copper gives an alloy
which can be hammered, but with 10%
of copper the metal can no longer be
worked. With 80% and upward of cop-
per are obtained alloys of a beautiful
yellow color. The 10% alloys are of a
pure golden yellow color; with 5% of
aluminum_they are reddish yellow, like
gold heavily alloyed with copper; and a
2% mixture is of an almost pure copper
red. As the proportion of copper in-
creases the brittleness is diminished, and
alloys containing 10% and less of alumi-
num can be used for industrial purposes,
the best consisting of 90% of copper and
10% of aluminum. The useful copper
alloys with aluminum can be divided into
two classes—the one containing less than
11% of aluminum and the other contain-
ing less than 15% of copper. The first
class is best known as “aluminum bronze.”

a.—Aluminum Bronze.—None but the
purest copper should be used, and the
aluminum should be at least 99% pure.
The copper should be put in a plumbago
crucible and melted over a gas or oil fire,
these being the best fuels to use. Next
to gas or oil comes coke or charcoal as
a fuel for melting. It is impossible to
make satisfactory aluminum bronze over
an ordinary coal fire, for the reason that
the copper will absorb the gases from
the coal. The copper should be covered
with charcoal to prevent oxidation and
the absorption of gases as much as pos-
sible. After the co;laper has been melted
the percentage of aluminum which it is
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(Aluminum Bronze)

(Aluminum Bronze)
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desired to add should be dropged into
the pot through the charcoal. In large
fots of bronze, the pot may be removed
rom the fire before adding the aluminum.
As soon as the aluminum goes into the
pot the first action will be a cooling one,
caused by the temperature of the alumi-
num added. As soon as the aluminum is
heated to its melting temperature it com-
bines with the copper. Consequently, a
great deal of latent heat is set free, or
made sensible, by the chemical union of
these two metals ; and as a result the tem-
perature of the mass is raised. If the
mixture is watched, one can tell as soon
as union takes place, because the cop-
per will become more liquid, and also will
turn a little brighter. This lasts only an
instant after the aluminum is introduced ;
then the crucible, if it has remained in
the furnace, should be removed instantly
from the fire, the charcoal should be
skimmed from the surface, and the con-
tents, which are now aluminum bronze,
should be poured into molds of convenient
size. The liquid should be stirred as
much as possible till poured. The alumi-
num bronze, thus made, is ready to remelt
for the production of finished castings.

After aluminum bronze is made it im-
proves with each successive remelting and
casting until it has been recast three or
four times. The remelting seems to give
the aluminum a better chance to become
more freely disseminated, to form a more
uniform alloy with the copper. After
putting the aluminum into the crucible,
and before pouring, the molten mass
should be stirred, in order to insure that
the aluminum is as well disseminated
through the alloy as possible.

The percentage of aluminum in alumi-
num bronze varies from a few per cent.
up to 10 or 11%, depending upon the
purpose for which the alloy is intended.
The strongest mixture contains between
10 and 11% of aluminum. Aluminum
bronze can be readily soldered. It does
not present the difficulty in soldering
which pure alumipum does. The best
method of soldering aluminum bronze is
to use pure block tin with a flux of zinc
filings and muriatic acid. It is well to
“tin” the two surfaces before putting
them together.

A very small amount of aluminum in
copper reduces its conductivity for elec-
tricity considerably. Deville states that
2 to 3% alloys are used by M. Christophle
for large castings of works of art. They
are harder than aluminum, and work well
under the ‘“burin” and chisel.

The alloy is composed of 90 parts of

copper and 10 parts of aluminum. It is
a definite chemical compound, and was
discovered by Dr. Percy.

The 10% alloy is very hard, can be
beaten when cold, but with remarkable
perfection when hot, and may be well
compared to iron, which it resembles in
all these physical properties; it is also
very ductile. It behaves as a true alloy,
and consequently will not liquate into dif-
ferent combinations. This is proved by
the fact that, when in making the alloy,
the pure copper is in the crucible, and a
bar of aluminum is added, the combina-
tion takes place with such disengagement
of heat that if the crucible is not of good
quality it will be fused, for the whole
attaings a white heat. The hardness of
this alloy approaches that of the genu-
ine bronzes, whence its name. It can
be stretched out into thin sheets between
rollers, worked under the hammer, and
shaped as desired by beating, or pressure
in powerful stamping presses. On ac-
count of its hardness it takes a fine pol-
ish, and its peculiar greenish-gold color
resembles that of gold alloyed with cop-
per and silver together. Alloys with a
still greater proportion of copper approach
this metal more and more nearly in their
character; the color of an alloy, for in-
stance, composed of 95% of copper and
5% of aluminum, can be distinguished
from pure gold only by direct comparison,
and the metal is very hard and also very
malleable.

Aluminum bronze is not affected by ex-
posure to the air, and its beautiful color
makes it very suitable for manufacturing
various ornamental articles, including
clock cases, doorknobs, ete.

Aluminum-bronze wire is as strong as
good steel wire, and castings made from
it are as hard as steely iron. Its resist-
ance to bending or sagging is three times
as great as that of ordnance metal, and
44 times as great as that of good brass.
These properties, combined with its beau-
tiful color and its unchangeableness,
would seem to promise a very extended
use for it in the manufacture of ma-
chinery, and especially for mechanical in-
struments where great precision is re-
quired.

According to a French authority, an
alloy of the following composition gives
the best results: Copper, 89 to 98%:;
nickel, 1 to 2%, and aluminum. Alumi-
num and nickel change in the opposite
way; that is to say, in increasing the
percentage of nickel the amount of alumi-
num is decreased by the equal quantity.
It should be borne in mind that the best
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{Aluminum-Boron-Bronze)

(Aluminum-Brass)

ratio is: aluminum, 9.5%: mnickel, 1 to
1.5%, at most. In preparing the alloy,
a deoxidizing ngent is added, viz.: phos-
phorus to 0.0%, magnesium to 1.5%. The
phosphorns should always be added in the
form of phosphorus-copper or phosphor-
aluminum of exactly determined percent-
age, It is first added to the copper, then
the aluminum and the nickel, and finally
the magnesium, the last named at the
moment of liguidity, are admixed.
b.—-Boron  Brouze.—Thix alloy, or,
more correctly speaking, aluminum-boron
bronze, is brought about by the intro-
duction of aluminum containing boron,
not as aluminum boride, but existing as
graphite does in cast iron.  Commercially,
this part of the process is accomplished
by henting in a specially constructed oxy-
hydrogen furnnce an admixture of fluor-
spur and vitrified borie anhydride, until
the dense fumes of boron fluoride com-
mence to appear. At this stage, ingots of
aluminum are introduced into the liguid
mass : reduction at onee takes place, with
the formation of free boron, which dis-
solves in the aluminum, rendering it erys-
talline and somewhat brittle.  When this
&0 prepared aluminum  is alloyed with
copper, to the extent of from 0 to 10%,
0 bronze is obtained denser and more
durable than ordinary aluminum bronze,
and free from brittleness; but the most
peeulinr property is the perfectness with
which it casts and melts; whereas, in
the manufacture of aluminum bronze, one
of the greatest dificultios is to insure a
uniform mixture. Often a very difficultly
fusible alloy of copper and aluminum is
formed upon the surface of the already
melted portion, and accompanied by su-
perficial oxidation, thus obstinately refus-
ing to alloy with the remainder. Rut in
the ense of the boron compound no such
difficulties are met with, the alloy melt-
ing perfectly, and at a lower temperature
than when employing pure  aluminum,
Roron, in fact, scems to have been little
studied, but it is evidently not so serious
an enemy to cope with as its halogen
silicon, which, when present in minute
percentages  only, determines the total
ruin of the bronze with which it alloys;
in other words, it stands almost entirely
opposite to other elements, entering into
the formation and forming compounds
with the more refractory metals with the
greatest easc; for instance, borides of
iron, manganese, nickel, cobalt, etc., may
he readily formed by the reduction of
their accompanying borates in the pres-
ence of carbon, while those of silver, cop-
per, gold, etc., can only be formed by

the introduction of elementary boron into
the fused mass ; borides of the alkali met-
als, and even calcium, barium, etc., have
also been obtained, but boride of mercury
still holds out,
Aluminum-Copper.—2.—a.—The second
class of copper-aluminum alloys embraces
the aluminum casting alloys most appli-
cable for general purposes. When alumi-
num is alloyed with from 7 to 10% of
copper a tough alloy is secured, the ten-
sile strength of which will vary from
15,000 to 20,000 Ib. per square inch. This
alloy has proved itself especially adapt-
able to automobile work and to those
castings submitted to severe shocks and
stresses, Because of the nature of its
constituents, an alloy of the above, or of
similar composition, is not so liable to
be “burnt” in the foundry as an alloy
made up of more volatile constituents.
The remainder of the range of copper-
aluminum_alloys, from 20% of copper up
to over 8%, give crystalline and brittle
grayish-white alloys of no use in the arts.
After 80% of copper is reached the dis-
tinctly red color of the copper begins to
show itself.
b.—Aluminum-Brass.—Aluminum-brass
has an elastic limit of about 30,000 1b.
per square inch: an ultimate strength of
from 40,000 to 50,000 Ib. per square inch ;
and an elongation of 3 to 10% in 8 in.
Aluminum is used in brass in all pro-
portions, from 1-10 of 1% to 10%. "Tl'he
best results are derived by introducing
the aluminum, when possible, in the form
of aluminized zine (q.v.) This aluminized
zine is added in the same manner that
the zine is originally introduced into the
copper, and in such proportions as will
give the requisite amount of aluminum in
the brass mixture. A 5% aluminized zine
is generally used when percentages of less
than 1% of aluminum are required; and
aluminized zine of 10% is used when a
greater percentage than 1% is required.
The effect o faluminum in brass, added in
this manner, in small quantities of less
than 1%. is mainly to make the brass
flow freely, and present a smooth surface,
free from blowholes. When used in
these quantities, from one-half to one-
third more small patterns can be used on
a gate than can be used without the pres-
ence of aluminum, for this amount of
aluminum gives to the brass such addi-
tional fluidity as enables it to run more
freely in the molds and for a greater dis-
tance ; consequently more patterns can be
used on a gate. In quantities of more
than 1% the effect of the aluminum com-
mences to be very perceptible, because it
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imparts to the brass additional strength:
and this strength is increased directly as
the percentage of aluminum is increased,
up to about 10%; 1% of aluminum in
brass is very extensively used for elec-
trical purposes, inasmuch as it makes a
brass casting free from pinholes, and of
greater strength than otherwise can be
secured from the same grade of brass.
It therefore follows that by the use of
a small percentage of aluminum in brass
a cheaper grade of brass can be used to
do the same work, which otherwise would
demand a better grade of brass. It should
be noted that the presence of aluminum
in these alloys lowers the point at which
they become fluid, and that they are fluid
at lower temperatures than either gun
metal or ordinary brass mixtures; there-
fore, the average brass founder is very
liable to overheat them. Great care must
be taken to prevent this.

Gold.

Prof. W. C. Roberts-Austen has dis-
covered a beautiful alloy, composed of
T8 parts of gold and 22 parts of alumi-
num, which has a rich purple color.

Indium.

No valuable alloys of these metals have
as yet been discovered.

Iron.

Aluminum combines with iron in all
proportions. Few of the alloys, however,
have yet proved of value, except those of
small percentages of aluminum with steel,
cast iron and wrought iron.

Cast Iron.—In cast iron, from 1 to 2
Ib. of aluminum per ton is put into the
metal as it is being poured from the
cupola or melting furnace. To soft gray
No. 1 foundry iron it is doubtful if tha
metal does much good, except, perhaps,
in the way of keeping the metal melted
for a longer time; but where difficult
castings are to be made, where much loss
is occasioned by defective castings, or
where the iron will not flow well, or give
sound and strong castings, the aluminum
certainly in many cases allows better
work to be done, and stronger and sound-
er castings to be made, having a closer
grain, and hence much easier tooled. The
tendency of the aluminum is to change
combined carbon to graphitic, and it les-
sens the tendency of the metal to chill.
Aluminum in propoertions of 2% and
over materially decreases the shrinkage of
cast iron.

Ferro-Aluminum.—This is the trade
name given to alloys of from 5 to 10, or

even 20% of aluminum, added to iron.
These alloys vary in quality, occasioned
by the grade of steel or iron used in
making them,

. Steel.—The amount of aluminum used
is small, and, to give the best results,
varies with the grade of steel, amount
of occluded gases, temperature of molten
metal, ete. Aluminum is usually added
in proportions of from 14 to % Ib. to
1 ton of steel. The aluminum is added
either to the metal in the ladle, or, in
the case of steel castings, with more econ-
omy of aluminum, to the metal as it is
being poured into the ingot molds.

Until the proper percentage of alumi-
num to add to any particular grade of
steel has been determined, it is advisable
to start with small amounts; for instance,
with 2 or 3 oz. to the ton, working up
to the proportion that seems to give the
best results.

The special advantages to be gained
by the use of aluminum in steel manu-
facture are enumerated as follows: (1)
The increase of soundness of tops of in-
gots, and consequent decrease of scrap
and other loss. (2) The quieting of the
ebullition in molten steel, thereby allow-
ing the successful pouring of *wild” heats
from furnaces, lu(*los, ete. (3) The pre-
vention of oxidation, thus increasing the
homogeneity of the steel. (4) The in-
crease of tensile strength of steel with-
out decrease of the ductility. (5) The
removal of any oxygen or oxides that
there may be in the steel, the aluminum
acting as a deodorizer in the same way
as manganese does. (Good steel has been
made for electrical purposes, using alumi-
num entirely in the place of manganese,
to remove the oxidation from the molten
steel and render it malleable.  (6G) The
rendering of steel less liable to oxidation,
because there is prevented the continued
exposure of fresh surfaces of the molten
steel in its ebullition in the molds after
pouring. (7) The production of smoother
surfaced castings and ingots of steel than
it is possible to obtain without the use
of aluminum.

There are no such metals as “alumi-
num steels,” in the same way that there
are “nickel steels” and ‘‘chromium steels.”
Aluminum is not a hardener of steel, and
none of its alloys with stecl has so far
proved advantageous. It has been proved
that the addition of aluminum to steel
just before “teeming” causes the metal
to lie quiet, and give off no appreciable
quantity of gases, producing ingots with
much sounder tops. There are two theo-
ries to account for this: one, that the
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aluminum decomposes these gases, and ab-
sorbs the oxygen contained in them; the
other, is that aluminum greatly increases
the wolubility in the stecl of the gases
which are usually given off at the mo-
ment of setting, thus forming blowholes
and bubbles.

Aluminum is the principal deoxidizer
known to metallurgists, the next being
silicon. Their relative values are shown
as follows: 100 parts, by weight, of oxy-
gen will combine with 114 parts of alum-
inum, or with 140 parts of silicon, or
with 400 parts of manganese. This, how-
ever, does not correctly express the value
of aluminum as a deoxidizer of iron and
steel, inusmuch as it has such a great
aflinity for oxygen that it will entirely
disappenr if there is any oxygen present,
and will be found in the steel and iron
only after all the oxygen has been ab-
sorbed.  This is not the case with either
silicon or manganese.

There is danger of adding too large a
quantity of aluminum, in which case the
metal will sot very solid, and will be
linble to form deep “pipes”™ in the ingots.
But successful results have been secured
with varying kinds of steel by adding
from ¥ to %3 Ibh. of aluminum to 1 ton
of steel.  No ditliculty has been experi-
enced with the thorough mixing of the
aluminum added to steel, as it seems to
rapidly and uniformly permeate the steel
without any special care being taken in
stirring.  "This property adds to the homo-
genecour alloying of nickel with steel as
well, and the nickel-steel manufacturers
use aluminum in addition to nickel for
this purpose. If the metal be “wild” in
the ladle, full of occluded gases, too hot,
or oxidized, a larger proportion of alumi-
num can be advantageously added. In
casting steel ingots which are to be ham-
mered or rolled, it has been found ad-
visable to add from 2 to 4 oz. of alumi-
num to 1 ton of steel. In the manufac-
ture of steel castings, where the first de-
siderntum is soundness of the castings and
freedom from blowholes, and where the
excessive piping and contraction in cool-
ing is provided for by large runners and
a hifh and capacious fountain or “sinking
head,” Iarger amounts of aluminum, up
to 16, or even 32 oz. of aluminum to 1
ton of steel, are advantageously added.

An alloy of aluminum and ferro-man-
ganese has been patented. The addition
of a small percentage of aluminum to the
ferro-manganese renders the combined
carbon in the manganese alloy graphitic,
and throws it out of the molten mass.
This permits the production of a ferro-

manganese very low in combined carbon,
and particularly useful in the manufac-
ture of low-carbon steel.

Aside from the reduction of blowholes,
and consequent greater soundness, the ad-
dition of about 1 Ib. of aluminum per ton
of steel is of advantage where the steel
is to be cast in heavy ingots which will
receive only scant work. llere it seems
to increase the ductility, as measured by
the elongation and reduction of area of
tensile test specimens, without materia]ly
altering the ultimate strength. The addi-
tions of aluminum are, in many instances,
made by throwing the metal into the ladle
in pieces weighing a few ounces each,
as the steel is poured into it. But some
manufacturers prefer to add the alumi-
num in the form of ferro-aluminum; in
this case the alloy is first placed in the
Indle, and, as the molten steel rums in,
the alloy melts, and is diffused through
the entire contents of the ladle.

Wrought Iron.—The effect of aluminum
in wrought iron is not very marked in
the ordinary puddling process, It seems
fo add somewhat to the strength of the
iron, but the amount is not of sufficient
value to induce the general use of alumi-
num for this purpose. The peculiar prop-
erty of aluminum in reducing the long
range of temperature between that at
which wrought iron first softens and that
at which it becomes fluid, is taken advan-
tage of in the well-known Mitis process
for making ‘‘wrought-iron castings.” It
ix for this that aluminum is most used
in wrought iron at present, One per cent.
of aluminum makes wrought iron more
fluid at 2200° F. (which is about the
melting point of cast iron) than it would
be without it at 3500° F. In puddling
iron an addition of 0.20H% to the bath
causes the charge to stiffen more quickly,
and in the shingling process and in roll-
ing the balls, to work much stiffer than
usual. In one instance, where the ordi-
nary iron averaged 22 tons tensile
strength, with 12% elongation, the iron
treated with aluminum showed over 30
tons tensile strength, with 22% elonga-
tion.

Lead.

These metals unite only with great dif-
ficulty, and no useful alloys have yet
been discovered.

Magnesium.

. The alloys of these light metals are
interesting, because they are lighter than
aluminum, and are equally as strong as
the copper alloys of aluminum. On ac-
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count of the cost of magnesium, they
have not been widely adopted for com-
mercial purposes.

Manganese is one of the best harden-
ers of aluminum.

Mercury.

These metals unite with difficulty, but
at the same time amalgams and alloys
can be produced by uniting the two met-
als. No useful results, however, have
yet been shown from any of such alloys
or combinations.

Metalloids.

Although all the metalloids and gase-
ous elements, such as oxygen, nitrogen,
sulphur, selenium, chlorine, iodine, bro-
mine, fluorine, boron, silicon and carbon
unite with aluminum with more or less
ease under certain conditions, yet no use-
ful result has been recorded as due to the
combination of any of these elements with
metallic aluminum. The union of the
above metalloids in combination with
aluminum results in alloys which, from
a commercial standpoint, are undesirable
in every way. The prevention of the oc-
clusion of gaseous metalloids in molten
aluminum, and the prevention of the
union of carbon with the metal, are
among the chief precautions to be ob-
served in the metallurgy of aluminum.

Molybdenum.

Aluminum can be readily alloyed with
molybdenum in the process, by placing
the molybdenum oxide in the electrolytic
bath with the oxide of aluminum. Molyb-
denum acts as a hardener for aluminum,
and forms alloys which will have special
advantages for some work, as in the pro-
duction of aluminum coins and medals.

Nickel.

1.—This alloy, with from 2 to 5% of
the combined alloying metals, is very sat-
isfactory for rolling or hammering. By
larger proportions, of 7 to 9%, a good
casting alloy is produced.

2.—Two new alloys for jewelry consist
of : 1) Nickel, 20 parts; with alumi-
num 8 parts. (2) Nickel, 40 parts; sil-
ver, 10 parts; aluminum, 30 parts; tin,
20 parts.

Silver.

1.—The addition of a few per cent. of
silver to aluminum, to harden, whiten
and strengthen the metal, gives a mate-
rial especially adaptable for many fine

instruments and tools, and for electrical
apparatus, where the work upon the tool,
and its convenience, are of more conse-
quence than the increased price due to the
addition of the silver. Silver lowers the
melting point of aluminum and gives a
metal susceptible of taking a g polish
and making fine castings.

2~——Aluminum, 3 parts; silver, 1 part.
This alloy is very easy to work.

Tellurium.

When tellurium is heated with alumi-
num, the two combine with explosive vio-
lence, forming a chocolate-colored, diffi-
cultly fusible compound, which has the
composition of Al, Te,. It is hard and
brittle, and can readily be ground to pow-
der; when exposed to moist air it is de-
composed, and hydrogen telluride, with
its fetid odor, is slowly evolved; when
thrown into water it is rapidly decom-
posed.

Tin.

1.—Tin has been alloyed with alumi-
num in proportions of from 1 to 15% of
tin, giving added strength and rigidity to
heavy castings, as well as sharpness of
outline, with a decrease in the shrinkage
of the metal. The alloys of aluminum
and tin are rather brittle, however, and
although small proportions of tin, in cer-
tain casting alloys, have been advantage-
ously used to decrease the shrinkage, on
account of the comparative cost and brit-
tleness of the tin alloys, they are not gen-
erally used.

2.—Aluminum, 100 parts; tin, 10 parts.

3.—Aluminum, 90% ; tin, 10%.

4.—Bourbonne's  Aluminum  Alloy—
Aluminum and tin, equal parts. This al-
loy solders easily.

Titanium.

Titanium alloys of aluminum, although
hard to manufacture uniformly homo-
geneous, have greater spring and resili-
ence than most other aluminum alloys.
Alloys of titanium, chromium and copper,
together with aluminum, give some of the
hardest and toughest light alloys yet pro-
duced.

Tungsten.

The alloys of aluminum and tungsten
have bheen used to some extent for the
past few years in Europe for rolled sheets
and plates, under the trade name of
“Wolframium.”

Uranium.

This alloy is an expensive one; and
while uranium appears to he a good hard-
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ener for aluminum, on account of its ex-
pense and rarity it has not had, as yet,
a gencral application.

Vanadium.

Vanadium ix a good hardener of alumi-
num, and can readily be alloyed with it,
due to its presence in some of the baux-
ites, the nalive aluminum ores.

Zimalium,

The name of a new alloy of aluminum,
magnesium and zine, The specific weight
i 2.60 to 270 in casting, 2.6% as against
2.64 for aluminum. It is harder, and
more suitable 1o be worked. A softer
variety serves for rolling, stamping, ete,
a harder one for casting,  The tensile
strength is double that of aluminum, 25
to 30 kg. per millimeter; the wires bear
30 to 37 kg the ductility rises up to
10%.  Wires and sheet metal behave like
brass.  The eastings ean be filed, forged,
cut, planed, ete., possess n tensile strength
of 14 to 20 kg., and, upon rapid cooling,
20 to 20 kg, Zimalium is less resistive to
chemical actions than aluminum.  The
electrie  conductivity amounts to two-
thirds of that of the Iatter. The alloy
is 10 to 12% dearer than aluminum,

Zinc.

Like copper alloys, the zinc alloys can
be divided into two classes: (1) "Phose
containing a relatively small amount of
aluminum. (2) Those containing  less
than 35% of zine, The first class will
be treated under Aluminized Zine; the
second elass comprises the useful zine
casting alloys.  Zine produces the strong-
est alloys with aluminum, the strength
being still further increased by the addi-
tion of small amounts of other suitable
metals. The tensile strength of the strong-
est of the zine alloys frequently runs as
high as 30,000 to 35,000 Ib. per square
inch. These high zine alloys are brittle,
however, and are more linble to “draw”
in heavy parts or lugs than are the cop-
per alloys. This can, in most cases, be
overcome by suitable gating, placing of
rhills and risers.  Zine alloys also pos-
Ress the danger of having the zine burned
out in melting, thus producing a weaker
casting.  With careful work, however,
this class of alloys gives as good satisfac-
tion ax copper alloys in respect to hard-
ness, enne of machining, and use in small
})artn not subject to severe shock. For
orging, few metals excel an aluminum-
ginc alloy containing from 10 to 15%

of zinc. This alloy is tough, flows well
under the forging dies, and produces a

roduct that is solid, easily ma-
d remarkably strong per unit

Zine is used as a cheap and very effi-
cient hardener in aluminum castings, for
such purposes as sewing-machine frames,
etc. I’roportions up to 30% of zinc with
aluminum are successfully used. An al-
loy of about 15% of zinc, 2% of tin, 2%
of copper, %% each of manganese and
iron, and 80% aluminum, has special ad-
vantages. The following alloys are strong,
and meet all usual requirements:

Al Zn. Cu. Sn.

finished p!
chined, an
of area.

For wire or sheet..... 28 5 .. ..
For tubes............ 13 6 8 2
With good close grain. 20 10 .. ..
With good open grain. 18 6 .. ..

Aluminized Zine.—Aluminized zinc is
used for two purposes, namely: in the
bath, for galvanizing, and in aluminum
brass. It is manufactured as follows:
Place 5 or 10 b, of aluminum in a plum-
bago crucible. The amount used will de-
pend upon whether a 5 or a 10% alumi-
num alloy is desired. After the alumi-
num is melted add the zinc, continually
stirring the mass, until either 95 or 90 Ib.
of zinc have been added, making the total
weight of the metal in the crucible, in
either case, 100 Ib. After all the zinc
has been added the crucible should be
removed from the fire, and the alloy cast
into ingots of convenient form and size
for breaking up. The 5% aluminized
zine will be found best for use in the
galvanizing bath, and also in the lower
grades of aluminum brass; but in the
higher grades of brass, containing up-
ward of 1% of aluminum, it would be
best to use a 10% aluminized zinc. The
aluminized zine, both in brass and in the
galvanizing baths, is treated, in all re-
spects, the same as pure zinc, as far as
the question of introducing it into molten
metal is concerned.

Galvanizing Baths.—The use of alumi-
num in a galvanizing bath has become so
universal that at the present time it is
considered a necessity in order to do the
best and most economical work. It is
added in the form of aluminized zinc,
which_is made as described above, and is
used in such proportions that the total
amount of aluminum in the bath will be
about 1 Ib. of aluminum per ton of bath:
or, In using a 5% aluminized zine, 20
Ib. of aluminized zinc per ton of bath
should be used. These proportions, how-
ever, are varied according to the grade
of zinc which is being used, and also ac-
cording to the class of material to be
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galvanized. When aluminized zinc is
used, it has been found unnecessary to
use sal ammoniac for clearing the bath
of oxide, inasmuch as the aluminum ac-
complishes the same purpose; and if the

two are used together they seem to coun-

teract the effects of each other. Alumi-
nized zinc should be added to the galva-

nizing baths gradually as the bath is con-
sumed, in quantities of about 1 lb. at a

time for a 5-ton bath. This statement

applies when a 5% aluminized zinc is

used. The first action of aluminum in
galvanizing baths is to make the bath

more liquid, which is one of the objects

in adding the aluminum. A great amount

of aluminum seems to combine with the

impurities in the zinc, and comes to the

surface in the form of a scum, which

makes galvanizing difficult. If, therefore,

too much aluminum goes into the bath,

stir the bath well, and allow it to stand

for a while until the aluminum com-

bines with these impurities and comes to

the surface as a scum. Remove this

scum, add some sal ammoniac to counter-

act the effects of the aluminum, and re-

duce the proportion of the aluminized zine
added. In starting with a new bath, it
is especially important that these sug-

gestions should be followed.

BISMUTH AND CADMIUM ALLOYS

Bismuth Bronze.

1.—A metallic alloy, which the in-
ventor calls bismuth bronze, was intro-
duced by Webster, as specially suitable
for use in sea water, for telegraph and
music wires, and for domestic articles.
The composition varies slightly with the
purpose for which the bronze is to be
used, but in all cases the proportion of
bismuth is very small. For a hard alloy
he takes 1 part of bismuth and 16 parts
of tin, and, having melted them, mixes
them thoroughly as a separate or pre-
liminary alloy. For a hard bismuth
bronze he then takes 69 parts of copper,
21 parts of spelter, 9 parts of nickel, and
1 part of the bismuth-tin alloy. The met-
als are melted in a furnace or crucible,
thoroughly mixed, and run into molds
for future use. This bronze is hard,
tough, and sonorous; it may be used in
the manufacture of screw-propeller blades,
shafts, tubes, and other appliances em-
ployed partially or constantly in sea
water, being especially suited to withstand
the destructive action of salt water. In
consequence of its toughness it is well
suited for telegraph wires and other pur-
poses where much strain has to be borne.

From its sonorous quality it is well adap-
ted for piano and other music wires. For
domestic utensils, and other articles gen-
erally exposed to atmospheric influence,
the composition is 1 part of bismuth, 1
part of aluminum, and 15 parts of tin,
melted together to form the scparate or
preliminary alloy, which is added in the
proportion of 1% to the above described
alloy of copper, spelter and nickel. The
resulting bronze forms a durable, bright
and hard alloy, suited for the manufac-
ture of spoons, forks, knives, dish covers,
kettles, teapots, jugs, and numerous other
utensils. These alloys are said to resist
oxidation, to polish well and easily, and
to keep their color well.

1. I1I. III. 1IV.
Copper ........ 20 4H 69 47
Nickel ........ 24 2.5 10 309
Antimony ...... 50 .. . ..
Bismuth ....... 1 1 1 0.1
Tin ..... P 16 15 1
Zine ..... . e 215 20 21
Aluminum ... .. .. 1 ..

I is hard and very lustrous, suitable
for lnmp reflectors and axle bearings. 11
is hard, resonant, and not affected by sea
water, for parts of ships, pipes, telegraph
wires and piano strings; ITI and IV are
for cups, spoons, ete.

3.—Tin, 16 parts; bismuth, 1 to 3
parts.

Fusible Alloys.

Under the name, fusible metal, or fus-
ible alloy, is understood a mixture of
metals which becomes liguid at tempera-
tures at or below the boiling point of
water.

1.—IVArcet’s—Rismuth, 8 parts; lead,
b parts; tin, 3 parts. This melts below
212° F.

2.— Walker’s.—Bismuth, 8 parts: tin, 4

arts; lead, 5 parts; antimony, 1 part.

he metals should be repeatedly melted
and poured into drops until they can be
well mixed, previous to fusing them to-
gether.

3.—Onion’s.—Lead, 8 parts; tin, 2
parts; bismuth, H parts. Melts at 197° F.

4.—1f to the latter, after removing it
from the fire, 1 part of warm quicksilver
be added, it will remain liquid at 170°
F., and become a firm solid only at 140°

d.—Bismuth, 2 parts; lead, 5 parts;
tin, 3 parts. Melts in boiling water.

Nos. 1, 2, 8 and 5 are used to make
toy spoons to surprise children by their
melting in hot liquors. A little mercury
(as in 4) may be added to lower their
melting points. Nos. 1 and 2 are specially
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adapted for making electrotype molds.
French cliché molds are made with the
alloy No. 2. These alloys are also used
to form pencils for writing, also as metal
baths in the laboratory, or for soft-sol-
dering joints. No. 4 is aso used for ana-
tomical injections.

H.gher temperatures, for metal baths
in laboratories, may be obtained by the
following mixtures: 1 part tin and 2

arts Jead melt at 441.5° F.: 1 part tin
fnd 1 part lead melt at 371.7° I'é.jng

arts tin and 1 part lead melt at
E‘.: 63 parts tin and 37 parts lead melt
at 344.7° F.

Table of Fusible Alloys

a = r] "
F S R
2% a8 2% =2 ¥
8 3 B A g 2 B a
8 5 3 202 8 16 24 316
8 6 3 208 8 18 24 312
R 8 3 22 8 20 24 310
8 8 4 236 8 22 24 308
8 8 6 243 8 24 24 310
8 8 8 2h4 8 26 24 320
8 10 8 266 8 28 24 330
R O12 R 270 K 30 24 342
8 16 8 300 8 32 24 3h2
R 16 16 304 RO32 28 332
R 16 12 290 8 32 30 328
8 16 14 200 K 32 32 32
8 16 16 202 8 32 30 328
8 16 18 208 8 32 36 320
8 16 20 304 K8 32 38 322
8 16 22 312 8 32 40 324
Fusible Mctals for Use in Boilers, ete.

--The following alloys, with their corre-
sponding melting points, together with the
temperature of steam at various press-

ures, may used :
o

gth 4

s23 8
Tin6 Leadl RIF. e g
B 1 318°F. &R
S B 365° F. 120 Ib. 350° F"
w3 v 356° F. 105 1b. 341° F'
SRR 340° F. 90 1b. 331° F,
o v 334° F. 751b. 320° F,
“ 4 ' 4 Biemuth1 320°F. 601b. 307°
“ g * 8 1 310°F. 451b. 282° F.
“2 2 e 1 292°F 301b. 274° F.
“1 % 1 1 2M4°F. 151b. 250° F.
.“” 2 “" 2 " 1 mz' F.
" 3 " a " 1 3100 F
. ‘ " ‘ “” 1 320. F
. R " 1 m.p
" 5 " l ns.!‘
g 365° F.
“” ’ L1 1 ml F.
wg ] 340° F
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Temp,

334° F.
870° F.
441° F.
482° F.
b11° F.
b41° F.
“ 558° F.

So much depends, however, on the way
in which an alloy is made, the purity of
its original metals, and the changing con-
ditions to which a fusible plug is sub-
jected, that it is very doubtful whether
they should ever be depended upon in crit-
ical places. . X .

Fusible Alloys and their Melting Points.
—The following alloys will melt in boil-
ing water or at a lower temperature :

Tin 1%Lead 1
wge g

.« .

. .“

2
3
5
10
%

et ok ek ek

Bis- Cad-

Tin. Lead. muth. mium. C. F.
Newton'’s 3 2 5 0 100° 212°
Rose’s... 3 8 8 0 95° 203°
Erman’s. 1 1 2 0 93° 199°
Wood'’s.. 2 4 7 1 T70° 158°
Mellott’s. 5 3 8 0 93° 200°
Harper’s. 4 4 7 1 80° 180°

Erman’s alloy can be made of equal

parts of plumber’s half-and-half solder
(equal parts tin and lead) and bismuth.
Harper’s alloy can be made of 8 parts of
lumber's half-and-half solder, 7 parts of
nismuth and 1 part of cadmium, and can
be poured into a modeling composition
impression. It is hard enough to with-
stand the hammering required, and makes
a smooth, sharp die.

Fusible Alloys Containing Cadmium.—
Cadmium, like bismuth, has the valuable
property of lowering the melting point of
many alloys, some of which are readily
fusible in boiling water. Cadmium does
not render the alloys so crystalline and
brittle as bismuth, many of its combina-
tions being capable of being hammered
and rolled. The chief use of cadmium is
in fusible alloys, which are used as sol-
ders, for castings requiring a low tem-
perature, and in dentistry for alloys for
stopping hollow teeth. Alloys of cad-
mium generally contain tin, lead, bismuth,
and cadmium. Mercury is sometimes add-
ed to etill further lower the melting point.
The following table shows the composi-
tion and melting points of the more im-
portant cadmium alloys:

Bis- Melt'g
mluth. poiant.
16 170°F.
8 167°F.

Cad-

Alloys. mium. Lead. Tin.
Lipowitzg's. 8 4
Fusible.... 2 11 3

“ 0 8 3
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Cad- Bis- Melt’g

Alloys. mium. Lead. Tin. muth. point.
v, 1 . 2 3 203°F.
“oo.. 1 .. 3 b 203°F.
“oL. 1 .o 1 2 203°F.
L | 2 1 4 150°F.

Wood’s.... 2 4 2 5 160°F.
Fusible.... 2 2 4 .. 187°F.
Type metal 224 50 3¢ .. .....

Cadmium alloy (melting point 170°
F.): Cadmium, 2 parts; tin, 3 parts;
lead, 11 parts: bismuth, 16 parts.

Cadmium alloy (melting point 167°
F.) : Cadmium, 10 parts; tin, 3 parts;
lead, 8 parts; bismuth, 8 parts.
F‘f,‘admium alloys (melting point 203°

I. II. IIL
Cadmium ......cce0000. 1 1 1
Tin coviviiiiinnnnenees 2 3 1
Bismuth ............... 8 5 2

A very fusible alloy, melting at 150°
F., is composed of tin, 1 or 2 parts; lead,
2 or 3 parts ; bismuth, 4 or 15 parts; cad-
mium, 1 or 2 parts.

Cadmium alloy (melting point 179.5°
F.): Cadmium, 1 part; lead, 6 parts;
bismuth, 7T parts. his can be used for
soldering in hot water.

Cadmium alloy (melting point 300°
F.): Cadmium, 2 parts; tin, 4 parts;
lead, 2 parts. This is an excellent soft
solder, with a melting point about 8G°
below that of lead and tin alone.

Bibra's Alloy.—Bismuth, 18 parts; tin,
9 parts; lead, 38 to 40 parts.

Casting.—1.—Bismuth Alloys for Deli-
cate Castings.—For delicate castings, and
for taking impressions from dies, medals,
etc.,, various bismuth alloys are in use,
whose composition corresponds to the fol-
lowing figures:

1. II. III. 1V,
Bismuth ......... 6 b 2 8
Tin oviiieinnnns 2 1 3

3
Lead ............ 183 3 1 5

These alloys have the property, very
favorable in making sharply outlined cast-
ings, that they expand strongly on cool-
ing, and so_fill out the finest elevations
and depressions of the mold.

2.—Alloy for casting natural objects,
such as fruits, leaves, beetles, snakes, liz-
ards, etc.—Lipowitz metal: Tin, 4 parts:
lead, 8 parts; bismuth, 15 parts; cad-
mium, 3 parts. This, the easiest melting
metal mixture, softens at 55° C. (131°
F.), and is completely fluid at 60° C.
(140° F.). Wood's metal: Tin, 2 parts;
lead, 4 parts; bismuth, 5 to 8 parts; cad-

mium, 1 to 2 parts. This silver-white
loq,kmg, very fine grained alloy melts at
66° C. and 72° C. It can also be used,
with excellent results, for soldering.

3.—To make a cast with Lipowitz
metal.—Plaster of paris is poured over
the animal to be cast, and after sharp
drying the animal is removed and the
mold filled up with Lipowitz metal. The
mold is placed in a vessel of water, and
by heating to the boiling point the metal
is melted and deposited in the finest im-
pressions of the mold. This alloy is most
excellent for soldering tin, lead, Britan-
nia metal and nickel, being especially
adapted to the two latter metals on ac-
count of its silver-white color; but its
costliness prevents its general use, and
cheaper alloys possessing the same prop-
erties have been sought.

4.—For Small Articles.—This alloy
melts at a low degree of temperature, and
is very hard without being brittle. It con-
sists of 6 parts of bismuth, 3 parts of
zinc and 13 parts of lead. The three
metals, after having been well melted
and stirred together, should be poured
into another melting-pot and melted
again. 'This alloy cools with remarkably
clear-cut edges, and if the articles made
of it are dipped in dilute nitric acid, then
rinsed in clear water, and polished with
a woolen rag, the raised parts of the
surface will have a fine polish, while the
sunken parts will have a dark gray, an-
tique appearance, which forms a pretty
contrast. The proportions of the differ-
ent metals, dividing the alloy into 100
parts, are:  Bismuth, 27.27%; lead,

9.09% ; zine, 13.64%.

D.—For Small Castings.—Bismuth, 6
parts ; tin, 3 parts; lead, 13 parts. This
alloy should be melted, run into bars,
and laid aside till wanted, when it should
be remelted. An alloy of 3 parts of bis-
muth, 1 part of tin and 1 part of lead is
harder, and yet it is not brittle. It can
be finished with a contrasting surface of
bright polish and dark gray, if it is
washed in nitric acid, well diluted, rinsed,
and polished with a woolen rag, as de-
scribed in the alloy for small articles
given above.

Cementing Qlass, Bismuth Alloy for.—
Most of the cements in ordinary use are
dissolved, or at least softened, by petro-
leum. An alloy of lead, 3 parts; tin, 2

arts ; bismuth, 2.5 parts, melting at 212°

., is not affected by petroleum, and is
therefore useful for cementing lamps
made of metal and glass combined.

Cliché Metal.—This_alloy is composed
of tin, 48 parts; lead, 32.5 parts; bis-
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muth, 9 parts; antimony, 10.5 parts. 1t
is es| 'eeia‘;?y well adapted to dabbing roll-
ers for printing cotton goods, and as it
possesses a considerable degree of hard-
ness, it wears well. For filling out de-
fective places in metallic castings, an al-
loy of 1 part of bismuth, 3 parts of anti-
mony and 8 ‘mrtu of lead can be advan-
tageously used. An alloy cousisting of 50
parts of lead, 36 parts of tin and 22.5
parts of cadmium is remarkably well
adapted to the manufacture of clichés, or
cuts, since with as low a melting point
ns the cliché metals generally used (made
of bismuth alloys) it combines the v:y:_lu-
able property of greater hardness. With
a cliché or plate of this metal a large
number of sharp impressions can be ob-
tained,

lomberg’s  Alloy.—Bismuth, lead and
tin, equal parts.

Kraff's Alloy.—Bismuth, 50 parts;
lead, 20 parts; tin, 10 parts,

Newton’s Metal consists of bismuth, 8

parts; lend, D parts; tin, 3 parts. It
melts at 202" I,
Rosc's Alloys consist of :
I. IL

Iismuth .....co0ovvvviinnns 2 8
1 T 1 .
bead oottt iiinieaa, 1 8

‘The first of these alloys melts at 200.75°
I, and the other at 174.2° F. They

were formerly used in the manufacture
of the so-called safety plates inserted in
the tops of steam boilers.  These plates
were intentionally made of a readily fus-
ible alloy, 8o that at a certain tempera-
ture, corresponding to a certain pressure
in the iuterior of the boiler, they would
become fluid, and allow the steam to es-
cape through the opening thus made. They
were 1o act as a sort of safety valve, to
prevent the explosion of the boiler with
too high a pressure of steam. But how-
ever correct the principle may appear, it
was found in rru(-tico that the boilers
wounld frequently explode without the
plates having melted; and they are at
the present time hardly used at all. Chem-
ical and physical tests have shown that
by long-continued heating of the plates
new alloys are formed, whose melting
points are much higher than those of the
original compositions. The following ta-
ble gives the compositions of some alloys

(Copper Alloys)

Corre-
sponding
pressure
Melting of steam
poinﬁ‘ in atmos-

ismuth., Lead. Tin. deg. F. pheres,
Bisguth. I2ad Tgv 9o P'1

8 8 4 . 1%
8 8 8 253.9 2

8 10 8 266.0 2%
8 12 8 270.3 3

8 16 14 289.5 3%
8 16 12 300.6 4
8 22 24 308.8 5
8 32 36 320.3 6
8 32 28 831.7 7
8 30 24 341.6 8

COPPER

Copper-Arsenic.

Arsenic imparts to copper a very fine
white color, and makes it very hard and
brittle. Before German silver was known
these alloys were sometimes used for the
manufacture of such cast articles as were
not to come in contact with iron. When
exposed to the air they soon lose their
whiteness, and take on a brownish shade.

which are said to melt if the pressure of
the steam exceeds that indicated:

On account of this, as well as the poison-
ous character of the arsenic, ghey are very
little used at the present time. Alloys
of copper and arsenic are beqt prepat_'ed
by pressing firmly into a crucible a mix-

ture of 70 parts of copper and 30_ parts

of arsenic_(the copper to be used in the

form of fine shavings) and fusing this

mixture in a furnace with a good draft,

under a cover of glass.

Blaached Copper—Fuse 8 oz. of cop-
per and 1% oz. of peutral arsenical salt
with a flux made of calcined horax, char-
coal dust and powdered glass.

Cobalt-Copper.

Metalline.—The mixture known by the
name of metalline has 25% of aluminum,
30% of copper, 10% of iron and 35% of
cobalt. This alloy melts at a point ap-
proaching the melting point of copper, is
tenacious, ductile, and very hard.

Copper-Iron.

The alloys of copper and iron are little
used in the industries at the present day,
but it would seem that in earlier times
they were ‘froquentl,\' prepared for the pur-
pose of giving a considerable degree of
hardness to copper: for in antique casts,
consisting principally of copper, we regu-
larly find quite large quantities of iron.
which leads to the supposition that they
were added intentionally. These alloys,
when of a certain composition, have con-
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siderable strength and hardness. With an
increase in the quantity of the iron the
hardness increases, but the solidity is less-
ened. A copper and iron alloy of con-
siderable strength, and at the same time
very hard, is made of 66 'ﬁ)‘arts of copper
and 84 parts of iron. ese alloys ac-
quire, on exposure to air, an ugly color
inclining toward black, and are, therefore,
not adapted for articles of art.

Copper-Cobalt.

Sun-bronze.—The alloy called sun-bronze
contains 10% of aluminum, 30 or 40% of
copper, and 40% of cobalt. It melts at
a point a_approach_lng the melting point of
(-opger, is tenacious, ductile, and very
hard.

Copper-Lead.

Cock Metal.—Copper, 20 1b.; lead, 8
Ib.; litharge, 1 oz.; antimony, 3 oz.

Mira Metal, Acid-proof.—This alloy is
characterized by its power of resisting
the action of acids, and is, therefore, es-
pecially adapted to making cocks, pipes,
etc., which are to come in contact with
acid fluids. It is composed of copper,
zinc, lead, tin, iron, nickel, cobalt and
antimony, in the following proportions:
Copper, 74.755 ; zine, 0.615 ; lead, 16.350 ;
tin, 0.910; iron, 0.430; nickel and cobalt,
each 0.240; antimony, 6.785.

Pot Metal—This is an alloy of copper
and lead, in the proportion of 8 parts of
copper to 3 parts of lead. The lend is
an impurity in the zinc used for making
the brass. Dot metal is very brittle when
warmed ; it is chiefly used for making
large vessels.

Lead. Copper. Description.

20z. 11b. Red ductile alloy.

40z. 11b. Red ductile alloy.

60z. 1Ilb. Dry pot metal or cock alloy.
Toz. 11b. Same, but shorter.

S8o0z. 11b. Wet pot metal.
Copper-Nickel.

Aphtitc.—Iron, 66; nickel, 23; wol-
fram, 4; copper, 5.

Argasoid.—1.—Copper, 55.78; zinc,
23.198; nickel, 13. ; tin, 4.085; lead,
3.544. Silver white, almost ductile; suit-
ed for artistic purposes.

2.—A new alloy, called “argasoid,” re-
cently described by Mr. V. Jeuptner, of
Vienna, has been used as a substitute for
silver. Its cost is said to be about 50%
more than brass. Its chemical composi-

tion is as follows: Tin, 4.035; lead,
8.544; copper, 55.780; nickel, 13.406;
zinc, 23.198; iron, trace.

Argentan, White—Zinc, 70 parts;
copper, 15 parts; nickel, G parts. v

Argiroide—Variety of German silver.
Us;ally plated.

audoin’s Alloy.—Copper, 72% : nickel,
16.6% ; cobalt, 1”.8%; l)}:)in, 2.5%%?%:0,
7.1%. About %% of aluminum may also
agdeg.

Birmingham Platinum. — Birmingham
platinum, also called platinum-lead, is
composed of copper and zinc, in propor-
tions here given:

I IL IIL
Copper ............. 465 43 20
ine ..eeeeevvnen... 535 57 80

It is of a pure, nearly silver-white color,
which remains unchanged by the air for
some time. Unfortunately, it is so brit-
tle that it can hardly be shaped in any
way except by casting. Buttons are made
og it by casting i.n metal molds which
give sharp impressions, and the design is
afterward brought out more clearly by
careful pressing.

Buttons, Mctals for.—-Guettier’s{ I

. . IIL,
Brass (copper 207, zinc 93) 372 372 372
l?:gnc 62 47 1
7 1« T

Silver-colored metals of three qualities
—best, medium and poor. Other alloys
are: Birmingham platinum, copper 43,
zince 57 ; Forbes’s metal, copper 46.5, zin¢
653.5; Ludenscheid button metal, copper
20, zinc 80; bath metal, copper 18, zine
21; Parsons’s white metal, copper 55,
zine 45,

Chincse White Copper.—Copper, 40

arts ; nickel, 32 parts; zince, 20 parts;
iron, 3 parts.

Clark’s Patent Alloy.—Copper, T5%:
nickel, 14.5% ; zinc, 7.5%; tin, 1.5% ; co-
balt, 1.6%.

Blectrum.—Nickel, 8 parts; copper, 16
parts ; zine, T parts.

Ferro-Argentan.—Copper, 70% : nickel,
20% ; zinc, 5.5% ; cadmium, 4.5%. Re-
sembles silver ; worked like German silver.

German Rilver.—Albata, argentan, elec-
trum, nickel silver, tutenag, Virginian
plate, white copper. A well-known alloy,
the finer varieties of which nearly equal
silver in whiteness and susceptibility of
receiving a high polish, while they sur-
pass it in hardness and durability. The
following formule are from the highest
authorities :

1.—Copper, 50 parts; nickel, 20 parts;
zine, 30 parts. Very malleable, and takes
a high polish.
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2.—Copper, 50 parts; nickel, 26 parts;
zinc, 24 parts. Jl):lely resembles silver;
an excellent sample.

3.—-Co§:per and zinc, of each 41 parts;
nickel, 18 parts. Rather brittle.

4.— (M. Gersdorff.) Co{_)per, 50 parts;
nickel and zinc, of each 25 parts. Vel
white and malleable, and takes a high pol-
ish. Itecommended as a general substi-
tuge for silver;ﬂ) Cop 60 parts

.— (Gersdorff. per, H
nickel and zinc, of each 20 parts. For
castings, as bells, candlesticks, etc.

0.— (Gersdorff.) Copper, G0 parts;
nickel, 25 parts ; zinc, 20 parts. For roll-
ing and wire, Very tough and malleable,

.—(Sample made from the ore of Hill-
burghausen.) Copper, 40% parts; nickel,

313% parts; iron, 2% parts; zine, 2013

parts. Equal to the best Chinese sample.

8.— (I'clouze.) Copper and nickel,
equal parts. Recommended by M. Pelouze
nin superior to any of the alloys containing
zine,

9.~ (Pelouze.) Copper, 2 parts; nickel,
1 part. Not so white as the last, but

more mallcable, .

10.—( White copper from Chipa.) (1)
Copper, 30 parts; nickel, 36 parts; zinc,
34 parts.  (2) Naid to be prepared from
native ore: Copper, 41 parts; nickel, 32
arts; iron, 2V parts; zine, 24% parts.
Silvery white, takes a high polish, very
sonorous, malleable both ¢old and at a
dull-red heat, and may be rolled into
leaves or formed into wire.

11.—(White metal spoon, sold as Ger-
man plate.) Copper, Do parts; nickel, 2
lzurts; zine, 16 parts; tin, 3 parts; iron,
2 parts.

The union of the metals in the above
formule is effected by heat, with the usual
precautions. When iron is ordered it is
g(;n‘ernlly added under the form of “tin-
plate,

12.—For fine German silver. Copper,
49 parts; zinc, 24 parts; nickel, 24 parts;
aluminum, 2% parts. All by weight,
There are alloys of many other propor-
tions that are recognized as standard.

13.—First qunlity for casting. Copper,
50 Ib. ; zine, 25 Ib.; nickel, 25 Ib,

14.—8Second quality for casting. Cop-
per, 50 Ib, ; zinc, 20 ib.; nickel, best pul-
verized, 10 Ib.

15.—For rollin;. Copper, 60 1b.; zinc,
20 1b.; nickel, 20 1b. Used for spoous,
forks and tableware.

16.—Frick’s German Silver. Copper,
53.;:19 parts; nickel, 17.4 parts; gzinc, 13
parts.

17.—The composition of this alloy va-
ries considerably, but from the adjoined fig-

ures an average may be found which wil
represent, aggroxlmately, the normal com-
osition : pper, 50 to 66 parts; zinc,
9 to 81 parts: nickel, 13 to 18 parts.
The properties of the different kinds, suct
as their color, ductility, fusibility, etc..
vary with the proportions of the single
metals, For making spoons, forks, cups,
candlesticks, etc., the most suitable pro-
portions are 50 parts of copper, 25 parts
of zinc and 25 parts of nickel. This
metal has a beautiful blue-white color,
and does not tarnish easily. German sil-
ver is sometimes so brittle that a spoon,
if allowed to fall upon the floor, wil'
break. This, of course, indicates faulty
composition. As was said above, the com-
position varies so much, according to the
mechanical manipulation to which the ar-
ticles made from it are to be subjected,
that it is impossible to give definite pro-
portions. But the following table will
show how the character of the alloy
changes with the varying percentage of
the metals composing it :

Cop-
Argentan. pcr. Zine. Nickel. Quality.
English.. 8 3.5 4 Finest quality.

English.. 8 385 6 Very beautiful,
but very re-
fractory.

English.. 8 65 3 Ordinary, read-
ily fusible.

German.. 52 26.0 22 First quality.

German.. D9 30.0 11 Second quality.

German.. 63 31.0 6 Third quality.

18.—The following analyses give further
particulars in regard to different kinds of

argentan :

For sheet Copper. Zinc. Nickel. Lead. Iron.
French... 5H0 313 187 .. ..
French... 50 30 2 .
French... 583 25 167 .. ..
Vienna... 50 25 25 P
Vienna... 556 22 22 ve
Vienna... 60 20 20 . e
Berlin.... 54 28 18 e e
Berlin.... 555 20.1 175 . ..
English... 63.34 17.01 1913 .. ..
English... 6240 22.15 1505 .. ..
Lnglgsh.. . 62,63 26.05 10.85 .. ..
English... 5740 25 13 .. 3
Chinese... 263 368 368 .. ..
Chinese... 438 406 156 .. ..
Chinese... 457 369 179 .. .
Chinese... 404 254 316 .. 2.60
Castings.. 485 243 243 29 ..
Castings.. 545 218 218 19 ..
Castings.. 583 194 194 29 ..
Castings.. 578 27.1 143 08 ..
Castings.. 57 20 20 3 ..
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In some kinds of argentan are found
varying quantities of iron, manganese, tin,
and, very frequently, lead, added for the
purpose of changing the properties of the
alloy or cheapening the cost of produc-
tion; but all these metals have a detri-
mental rather than a beneficial effect upon
the general character of the alloy, and
especially lessen its power of resistance
to the action of dilute acids, one of its
most valuable properties. Lead makes it
more fusible; tin acts somewhat as in
bronze, making it denser and more reso-
nant, and enabling it to take a higher pol-
ish. = With iron or manganese the alloy
is whiter, but it becomes at the same time
more refractory, and its tendency toward
brittleness is increased.

German_Silver Substitutc.—A substi-
tute for German silver can be made by
the use of manganese, the different metals
and their proportions being as follows:
Copper, 67.25% ; zine, ]3‘7:' ;_manganese,
18.560% ; luminum, 1.25%. The color of
this metal is said to be very good, re-
sembling German silver closely. It is
fully as strong as the best German silver,
and has supcrior casting qualities, which
will be appreciated by foundrymen who
have experienced some of the difficulties
in casting German silver.

Lechesne.~—Copper, 1,200 parts ; nickel,

parts; aluminum, 1 part. Melt the
nickel first.

Lemarquand’s Alloy.—This remarkable
alloy is said to be non-oxidizable if all of
the metals used are strictly pure. It is
composed of 150 parts of copper, 28 parts
of nickel, 4 parts of tin in sticks, 4 parts
of black oxide of cobalt, and 14 to 15
parts of zinc.

Lutecine, or Paris Metal.—MM. Le
Mat, Picard and Bloch give the following
proportions for this alloy: Copper, 800
parts; nickel, 160 parts; tin, 20 parts;
c¢obalt, 10 parts; iron, b parts; zine, D
parts ; total, 1,000 parts.

Manganese Argentan—~—Copper, 52 to
50 parts; nickel, 17 to 15 parts; zinc,
5 to 10 parts; manganese, 1 to 5 parts;
phosphorus ; coi)per with 15% phosphorus,
3 to & parts. Readily cast for objects of

art.

Maillechort.—Copper, 60% ; zinc, 20% ;
nickel, 20%; Jemmapes brass—copper,
64.5%.

Minargent—This alloy, which is of a
beautiful white color, contains no silver,
but is made of copper, tungsten, alumi-
num and nickel, in the proportions of
1,000 parts of copper, 700 parts of nickel,
50i parts of tungsten, and 10 parts of alu-
minum.

Mtqofor.——.Minofor is com; d of co
er, tin, antimony, zinc and irom, in the
ollowing proportions :

I, 1IL
Copper ..ieeeveceenceess. 3.26 4
Tin.evovevnvinennncnee... 6153 60
Antimony ......cve00000.. 1700 20
A T - X X 9
Iron cevveieiintiniarnoene  aees 1

Both these alloys are sometimes used
in England for purposes where the ordi-
nary Britannia metal, 2 parts tin and 1
part antimony, might equally well be em-
ployed. The latter surpasses both of
them in beauty of color, but they are, on
the other hand, harder.

. Mosaic Silver, Production and Applica-
tion of —Same consists of tin, 3 parts
by weight, bismuth 3 parts, and mercury
114 parts. The alloy of these metals is
powdered finely, thus forming a silvery
mass, used for imitation silvering of met-
als, paper, wood, etc. In order to im-
part to metals, especially articles of cop-
per and brass, an appearance similar to
silver, they are made perfectly bright ; the
powder of the mosaic silver is mixed with
6 times the volume of bone ashes, adding
enough water to cause a paste, and rub-
bing the same on the metallic surface by
means of a cork of suitable shape. In
order to silver paper by means of this
preparation, it is ground with white of
egg, diluted mucilage or varnish, and
treated like a paint.

Nickel Bronze.—This is prepared by
fusing together very highly purified nickel
(99.0%) with copper, tin and zinc. A
bronze is produc containing 20% of
nickel, light-colored, and very hard.

Non-Magnctic Alloy for Watch Springa.
—Composed of tin, copper, iron, lead,
zine, nickel and manganese. The %o Hor-
tions vary, but 60% of copper, %’; of
nickel, and 18% of zinc, with the other
ingredients, 1% or less.

Packfong.—1.—Copper, 40 parts; zine,
25 parts; nickel, 31 parts.

2—Copper, 43 parts; zinc, 40 parts;
nickel, 16 parts.

3.—Copper, 45 parts; zinc, 21 parts;
nickel, 33 parts.

Parisian Alloy.—Copper, 69% ; nickel,
19.5% ; zine, 6.5% ; cadmium, 5%.

Platine.—I'latine is a brass, made of 80
parts of brass and 20 parts of copper;
is white, and used especially for buttons.

Platinoid.—An alloy of 60 parts of cop-
per, 14 parts of nickel and 24 parts of
zine, to which 1 to 2% of tungsten is
added, is largely used in electrical work,
on account of its high resistance.

[81]



Alloys and Amalgams

(Bell Metal)

(Bell Metal)

Tonca’s Metal.—Copper, 5 parts ; nickel,
4 parts; tin, 1 part; lead, 1 part; iron,
1 part; zinc, 1 part; antimony, 1 part.
It is hard, difficult to fuse, not very duc-
tile, and cannot be recommended.

Copper-Phosphor.

I'hosphor copper may be prepared in a
variety of ways: (1) By dropping phos-
phorus upon molten copper in a crucible,
an alloy rich in phosphorus is obtained,
forming an extremely hard steel-gray fus-
ible compound. (2) By reducing phos-
phate of copper with charcoal, or char-
conl and earbonate of soda. (3) By heat-
ing a mixture of 4 parts of bone ash, 1
part of charcoal and 2 parts of granu-
lated copper at a moderate temperature,
The melted phosphide of copper separates
on the bottom of the ecrucible, and is
stated to contain 14% of phosphorus. (4)
By adding phouphorus to copper-sulphate
solution and boiling. The precipitate is
dried, melted, and cast into ingots. When
of good quality, and in proper condition,
it is quite black. (H) Copper phosphide
is ennily prepared by adding to a crucible
14 parts of sand, 18 parts of bone ash,
4 parts of powdered conl, 4 parts of so-
dium carbonate, and 4 parts of powdered
glass; the whole being intimately mixed
with 9 parts of granulated copper. A lid
is then luted on and the crucible exposed
to a strong heat. The sand acts on the
bone ash, forming silicate of lime. The
liberated phosphoric acid is reduced by
the coal, and the phosphorus thus set free
unites with the copper.  (6) Montefiori-
Levi and Kiinzel prepare phosphor copper
by putting sticks of phosphorus into cru-
cibles containing molten copper. To avoid
a too ready combustion the sticks of phos-
l»hurun are previously coated with a firm
ayer of copper, by placing them in a so-
lution of copper sulphate. (7) By strong-
Iy heating in a crucible an intimate mix-
ture of bhone ash, copper oxide and char-
coul, phosphor copper is produced.

Copper-Tin,

Bell Mctal—1.—The various alloys
used in the manufacture of bells consist
essentially of copper and tin, but in some
cases other metals are added in small
guamities, either for cheapness or to pro-

uce a desired quality of sound. The ad-
ditional metals (~lneﬂ{ used are zince, lead,
iron, and sometimes bismuth, silver, anti-
mony and manganese. The following are
some of the proportions employed: Musi-
cal bells, 84% copper, ]6‘% tin. Sleigh
bells, 84.5% copper, 15.4% tin, 0.1% an-
timony. Gongs, 82% copper, 18% tin.

House bells, 80% copper, 20% tin. House
bells, 78% copper, 22% tin. Large bells,
T76% copper, 24% tin. Swiss clock bells,
74.5% copper, 25% tin, 0.5% lead. Old bell
at Rouen, 7 copper, 26% tin, 1.8
zine, 1.29% lead. Clock bells, 729% copper,
26.56% tin, 1.44% silver. Alarm bell at
Rouen, 75.1% copper, 22.3% tin, 1% zinc,
1.6% silver. Tam-tam, 79% copper, 20.3%
tin, 0.52% lead, 0.18% silver. Japanese
kara kane, 64% copper, 24% tin, 9% zinc,
3% iron. Japanese kara kane, 70% cop-
per, 19% tin, 3% zinc, 8% lead. Japa-
nese kara kane, 61% copper, 18% tin, 6%
zine, 12% lead, 3% iron. White table
bells, 17% copper, 80% tin, 8% bismuth.
White table bells, 87.5% tin, 12.5% anti-
mony. Small bells, 40% copper, 60% tin.

2,—The composition of bell metal ean
be varied considerably, and the tone of
the bell varies accordingly, as may be
seen from the following: Normal com-
position, 80% copper, 20% tin. Normal
composition, 78% copper, 22% tin. Rouen
alarm bell, 76.1% copper, 22.3% tin, 1.6%
zinc, 1.6% silver. Ziegenhain alarm bell,
71.48% copper, 33.59% tin, 4.04% lead,
0.12% iron. Darmstadt alarm bell,
T3.04% copper, 21.67% tin, 1.19% lead,
0.17% silver.  Reichenhall alarm bell
(13th century), 80% copper, 20% tin.
Tam-tam, 7851% copper, 10.27% tin,
0.52% lead, 0.18% silver. Japanese bells,
1.109% copper, 4% tin, 1.5% zine, 0.5%
sil