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PREFACE TO THE FOURTH EDITION.

‘WHEN the sudden and lamented death of Mr. Parrish occurred,
in September, 1872, he had for some time been engaged in making
preparations for a new edition of his TREATISE oN PHARMACY, in
anticipation of the revised U. S. Pharmacopxia. Stricken down
while in the zealous discharge of his duties as a peace commis-
sioner to the Indians, his papers were placed in the hands of
the editor, who has endeavored to carry out the views of his
deceased friend in so far as they were indicated by the MS. and
notes which he left behind.

Among the changes thus introduced will be observed an altera-
tion in the general arrangement of the work. Part I. has been
almost entirely rewritten, embodying new topics and some which
were formerly in other portions of the volume. Part II has also
been much altered, and the order of the remaining divisions has
been changed.

The position which the work has assumed as a leading authority
on Pharmacy, and the knowledge that the author had devoted to
it 8o large a portion of the labors of an active and useful life, have
made the editor realize fully the responsibility incurred in its
revision. This responsibility he has endeavored to discharge con-
scientiously, regardless of the labor which it involved. During the
ten years which have elapsed since the appearance of the last edi-
tion, the advance of pharmaceutical science has been marked, and it
has been his endeavor to introduce whatever of value has been de-
veloped by the investigations and improvements made during that
period. In adapting the work, moreover, to the new edition of our
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vi PREFACE TO THE FOURTH EDITION.

national Pharmacopeia it became necessary not only to observe the
changes in the list of preparations but to revise the nomenclature.
The new notation of chemical substances has likewise been intro-
duced, involving a very laborious revision of all the chemical
formulas.

These changes and additions have increased the size of the
volume by about one hundred and fifty pages, notwithstanding
the care with which all matter that could be considered obsolete
has been omitted. It has been the object of the editor throughout
to preserve strictly the practical and useful character of the work,
and he hopes that it'may be found not unworthy a continuance of
the confidence which has hitherto been bestowed upon it.

The use of syllabi in the scientific portions of the work has been
continued, as designed by the author, experience having still further
confirmed his impressions as to their advantage in displaying, in a
condensed shape, all important facts connected with the substances
described. In alluding to these syllabi it is proper to refer to the
author’s acknowledgment, in his previous edition, of. the valuable
assistance rendered by Prof. J. M. Maisch in their preparation.

If it had been possible by any typographical arrangement to
make a distinction between the new matter and the old, the editor
would gladly have done so. The changes, however, have been so
numerous and pervade the text so thoroughly that no system could
be adopted for this purpose without distracting the attention of
the reader to a degree that would be inadmissible.

PHILADELPHIA, March, 1874.



HINTS

TOWARD THE

STUDY OF AND REFERENCE TO THE WORK.

TaE syllabi are adapted to the student, and may be used by teachers
of materia medica and pharmacy as affording classifications of the
officinal preparations.

Working formulas are inserted for the use of the practical manipu-
lator; they are so displayed as, with ordinary care, to avoid mistakes in
compounding.

Comments upon the uses and properties of the officinal preparations
follow the respective syllabi.

The processes for i)rel)al'illg and dispensing medicines are separately
“described and illustrated in the first chapter in Part III., in the several
chapters of Part 1V.,and in Parts V. and VI.

Chemical compounds are displayed in the syllabi so as to show their
composition, most prominent properties, and doses; their composition is
further given with the process for their preparation, and its rationale,
in the text.

In consulting the index, the most ready method of finding a prepa-
ration is to refer to the class to which it belongs—a salt is best found
under the Latin name of its base,

(vii)
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PRACTICAL PHARMACY.

PART L

FURNITURE AND IMPLEMENTS."

CHAPTER 1.
ARRANGEMENT OF DISPENSING STORE.

No directions can be given to suit all conditions and circum-
stances for the arrangement of the pharmaceutical store. The
most common limit to completeness in this is want of capital.
Pharmacy is a profession in which knowledge, skill, and integrity
constitute the leading elements of success, and most of those enter-
ing it, and, from want of experience, consulting a work of this
kind for advice, are limited to a few thousand dollars, which it is
very important to economize. What is here offered has the merit
of being disinterested and the result of much experience and obser-
vation, but completeness is not claimed for it. Druggists’ sundry-
men and wholesale drug houses issue illustrated anf priced cata-
logues, in which are described many articles of use and ornament
which would unnecessarily cumber these pages; they are freely
accessible to all buyers.

The chief objects of the arrangement of the store are the proper
preservation of the goods in suitable quantities, and in positions
readily accessible to those engaged in selling them, and the tasteful
and attractive display of such as address tlierselves”to the fancy
of customers. LTt e

The goods ordinarily contained in a pharmaceutical or dispensing
shop in the United States, consist, 1st, of crude drugs of vegetable
and animal origin, in which are included many articles not used in
medicine, but appropriately associated with medicines in the stock
of a drug store, chiefly employed in dyeing, in the arts, and iu
domestic economy ; 2d, chemicals, including some drugs, the chief
uses of which are outside the range of medicine; 8d, pharmaceutic
preparations in great variety ; 4th, proprietary articles; 5th, toilet
articles and perfumery ; 6th, articles of diet for invalids and infants;
1th, apparatus for administering medicines, nursing bottles, etc.
To these are added, in most stores, soda water on draught, and, in
many, ; variety of so-called fancy articles not easily classified.

(17)
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How to dispose of these to the best advantage in the store is the
point now under consideration. The most obvious method is to
take pattern by a store already furnished, but much may be gained
by considering the requirements of the case and seeking to improve
on the old methods.

Stores furnished twenty years ago have numerous drawers,some-
times a hundred or more, chiefly for the storage of the first of the
above classes ; occasionally these were lined with tin, a useful pre-
caution in those designed for the gum resins, oleo-resius, and the
more perishable herbs and leaves. A modern improvement is to
substitute for many of the drawers tin cans neatly and uniformly
painted and labelled. Fig. 1 exhibits a case of drawers such as are

Fig. 1.

Case of drawers.

manufactured on a large scale, where lumber is cheap, with the aid
of mortising machines, finished and faced with black walnut, at
the establishment of John M. Maris & Co., Philadelphia.

They are chiefly recommended by their cheapness, costing much
less than similar drawers can be made for by a carpenter even under
favorable circumstances. The material best suited to make these
drawers of is well-seasoned poplar or clean white pine. It is to be
remembered, however, that such drawers as are here described are
not made well and smoothly enough to meet the requirements of a
very particular pharmacist. The sizes found most convenient for
the generality of retail stores are 5} inches deep, 9 inches wide,
and 10 inches long. The back and bottom of the frame or case in
which the drawers are placed should be covered with tin or gal-
vanized iron to prevent rats and mice from injuring the drugs placed
in the drawers. The drawer-pulls are sometimes made of iron with
an open frame for inserting a glass label; but most of the patterns
are objectionable from the careless manner in which the label has
been fitted to the frame; the glass is also liable to be broken by
rough usage. Paper labels are published in a variety of styles and
patterns designed for drawers, cans, and bottles; they are very cheap,
and serve a good purpose where cheapness is the leading motive.

A gilt label painted directly upon the drawer, although an old
style, is perhaps the best. It is not always convenient to have this
put on by an expert sign painter, and a good method is to obtain a
lain glass sign and cement this upon the drawer-front in a way
flereafter described for bottles. In this case, the drawer-pull may
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be dispensed with by hollowing a suitable slit on the lower edge of
the drawer to allow of the fingers being inserted.

Figs. 2 and 3 represent japanned tin cans, well suited to replace
the drawers for such substances as flaxseed meal, mustard flour,
and arrowroot, which would require a
gallon size. Fig. 2, vanilla, saffron, laven-  Fig, 2. Fig. 3.
der-flowers, rosemary, and the like, which, .
in a strictly retail store, might be placed
in the quart sizez When made of the
pattern of Fig. 3, the lids should be large
enough to slip easily on to the cans, which
should be slightly tapering near the top,
8o that when the lid is cvenly raised the
weight of the can and its contents will
cause it to droX on to the counter. Chns (standing top and round).

Only those drugs which are bought in
considerable quantities will require duplicate cans, or other vessels,
in the store-room or cellar, and where & single receptacle is pro-
vided, it should be of the size to hold the whole amount purchased
at one time. It is very objectionable to allow paper packages of a
variety of drugs to accumulate in a large drawer or other recepta-
cle; beside the danger of the duplicate package being overlooked
or forgotten, when the proper drawer or can 18 to be replenished,
the contact of one package with another is often injurious to both.

A few articles, such as carrageen, Iceland moss, and hops, un-
pressed, are so bulky as to require especially large receptacles in the
store; for these a few cans of extra size should be appropriately
located, so as not too much to break in upon the genera plan.

Fig. 4 shows a large can for camphor, having a solid diaphragm
across the diameter about half-way from the top to the floor on
which it stands ; a piece of glass is fitted into the
1id by means of a small ledge soldered on to its Fig. 4.
under surface, on this there is a gilt label. To di-
minish its resemblance to similar cans in grocer
stores it is japanned of a light-buff color, to matc
the cans on the shelves.

It would extend this chapter too much to give a
list of drawers, cans, and bottles, and their appro-
priate sizes. The experience obtained during ap-

renticeship, with an intelligent view of the popu-

tion and general characteristics of the location
selected, will give some idea of the shop furniture
to be providef and the stock to be purchased. To
some, the proper advice would be to buy very cau-
tiously, leaving room for improvement as tﬁe business develops;
others would require to be reminded of the importance of having
every facility for business in advance, giving the idea of complete-
ness the first place in the mind.

Chemicals are almost universally kept in glass hottles, excepting
borax, potash, saltpetre, pearlash, Glauber salts, Epsom salts, mu-

Camphor can.
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riate of ammonia, carbonate of ammonia, and a few others sometimes
sold in quantities of several pounds; drawers and tin cans are un-
suited to some of these, and a few stoneware jars with suitable
tight corks or caps should be located for their reception out of
sight, but not too far from the dispensing counter.

Most of the chemicals should be kept 1n quart salt-mouth bottles
on the shelves; these hold from one to three pounds of ordinary
salts. Some of the more costly salts, such as 10dide and bromide
of potassium and chloral hydrate, are as well kept in pint salt-
mouths; then there are a few, such as iron by hydrogen, the chlo-
rides and iodides of mercury, the salts of bismuth, sulphates of
quinia and cinchonia, which are appropriately kept in half-pint
and four-ounce salt-mouths.

The practice of keepiug the ordinary small crystals and crystal-
line powders in the original packages sent out by the manufacturers
is not without advantages, but requires they should be kept in a
chemical case, and this, when open to view, fails to impress with
an idea of systematic asrangement and care. On the whole, it
seerus best to provide a regularly labelled shop-bottle for each of the
chemicals, and to keep the original packages as duplicate bottles in
a chemical case. Of the several kinds of salt-mouths, that shown
in Fig. 5 is the most popular. Figs. 6 and 7 also represent approved
kinds. The leading considerations which determine the quality of
glassware are shape, surface, and weight.

Fig. &. Fig. 6. Fig. 7.

L~

Salt-mouth mushroom American blown salt- Moulded salt-mouth.
stoppered. mouth.

. The shape of the bottle, whether square shoulder or round
shoulder, and -whether relatively tall or short, may be partially de-
termined by the height of the shelves, but is rather a matter of taste
than of utility; the weight of the bottle is, however, of importance
as determining its strength. The New England Glass Company
make their quart salt-mouth and tincture bottles of ordinary thick-
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ness to weigh about 19 ounces, including the stopper; they also
make them extra heavy to weigh 2 pounds; the corresponding pints
weigh 13 ounces and 19 ounces respectively ; the ordinary half gal-
lons weigh two pounds; extra heavy, 2 pounds 12 ounces. Their
finest bottles are all carefully levelled and punted on the bottom.
They are blown and finished without a
mould, but the stoppers are now univer- Fig. 8.
gally made in a mould and are hollow, as
shown in Fig. 8. The New England Com-
pany’s price upon the extra heavy bottles
1s from 30 to 35 cents per pound, accord-
ing to circumstances. There are, however,
other makers furnishing much cheaper
wares, serving an equally good purpose.
Bottles made in a mould have a less
elegant surface, but are more uniform in
shape, than blown bottles. Figs. 7 and 8
represent such; they are mostly found of
sizes below the quart. Since the inven- \
tion of cylindrical moulds of solid iron so Salt-mouth aad stopper.
thick as to retain the heat of the succes-
sive charges of fused glass blown into them, the unpolished surface
formerly produced by the sudden chilling of the glass on contact
with the mould, has been greatly obviated, and a handsome bottle
is the result.

Fig. 9. Fig. 10. Fig. 11.

|-—

Tincture mushroom Ordinary blown American moulded
stopper. tincture. tincture.

Most of the numerous liquid pharmaceutical preparations are
kept in bottles such as are here figured, called ’lﬂncture Bottles.
The present prevailing style is the mushroom stopper, Fig. 9; it is
in this respect superior to that shown in Fig. 10, that it always
i8 in a correct position to the face of the bottle. The moulded
tincture is adapted to range on the same shelf as the corresponding
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salt-mouth, Fig. 7,and it is often found convenient in the prescrip-
tion case to adopt this kind, especially where an alphabetical
arrangement is preferred.

Fig. 12 represents a bottle which is admirably contrived to keep
fixed oils, for the purpose of dispensing. The lip of the bottle is

furnished with a flange nearly at right
Fig. 12. angles to it, which is ground on the outer
surface, 8o as to fit a cap shown separately
in the right hand figure. Into the neck
of the bottle is inserted a ground glass
stopper, also shown separately in the
drawing, which is perforated by a lipped
tube, and has upon the side opposite the
lip a groove for the admission of air in
pouring out the oil.

The object of this arrangement will be
obvious. In drawing oil from the bottle
it flows through the tubed stopper, run-
ning in a thin stream from the lip, and
any portion which runs down the outside

Ol bottle. collects in the gutter formed by the outer

lip and runs back into the bottle through

the groove in the side of the stopper. The cap keeps this oily por-

tion from becoming dusty, and protects the contents from the action

of the air. A bottle of this description may be used without
becoming greasy on the outside.

Fig. 13 represents a tin vessel for dispensing fixed oils; the lip
around the neck of the can collects the waste oil, which flows back
through a small hole into the vessel. It is covered by a tin cap,
shown in the drawing, and is a cheap and durable substitute for
the oil bottle, especially adapted to larger sizes and for oils retailed

: in large quantities for manufacturing
Fig. 13. Fig.14.  purposes.

Ordinary cans of tinned iron are
objectionable for brandy and other
liquids containing tannin, which by
contact'with the iron exposed at the
edges are blackened and rendered in-
elegant; block tin is too soft to be
durable; it is ouly by preventing the
edges of the tinned iron from contact
with the contents, by special precau-
tions, that this usetul alloy can be
rendered available for this class of
liquids.

Oll can with eap.  Syrup bottle, Fig. 14 shows a furniture bottle

loose stopper.  designed for keeping syrups. In place

of the ordinary tightly-fitting ground

stopper, & loose stopper of glass is supported in the neck by a bulb
resting on the lip, which 1s so flared as to cause a syrup to flow

I S
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back into the bottle instead of flowing over on to the outside.
Though not air-tight, these are sufficiently closed to keep out the
dust, which is sufficient for ordinary dispensing purposes.

Besides the foregoing, there are two kinds of bottles frequently
employed, where cheapness is the chief consideration, viz.:—

Fig. 15. Fig. 16.

Specia jar, Common wide-mouthed packer.

_ The specia _jar, which consists of a wide-mouth hottle without a
lip, the mouth of which is covered by a tin top. This is objection-

Fig. 19.

Fig. 17,

.:zl"“

/"lq.\ .
g f;Hn v S
Extra wide-mouthed packer. Common packing bottle. Extra packing bottle,

able as not excluding the air, and it is also less neat and substantial
than the salt-mouth. It is, however, less costly.
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The packing bottle, which is made either with a wide mouth for
solids, as in Figs. 16 and 17, or a narrow mouth for liquids, as in
Figs. 18 and 19; these are stopped by corks, and are the least desir-
able kind of furniture bottles, though very useful for transporting
medicines, or for keeping extra supplies with which to replenish the
regular furniture bottles. Packing bottles are comparatively cheap,
and are generally made of stronger glass than salt-mouths or tinc-
tures. 'lghey may be formed without a lip, called common (Fig. 18),
or with a lip, called extra (Fig. 19). Those with the lipare the most
approved, and hold somewhat more than their nominal capacity.

The use of colored bottles has been recommended in furnishing
the shelves of the shop and laboratory, as tending to prevent the
destructive influence of light on some salts of mercury and silver,
and on certain organic substances, volatile oils, and tinctures. Of
the various colors which have been recommended, blue was formerly
preferred, though recent authorities maintain that blue has no
action on the chemical rays, and advocate the adoption of red glass
as the best adapted to prevent the injurious effect of light. Some
photographers successfully protect the apartments in which they

conduct their delicate manipulations by yellow glass,

Fig.20.  which suggests the use of this color in the manufac-
ture of furniture bottles requiring such precautions.
The free access of light may be prevented by a coating
of black varnish, or by the less elegant method of
pasting over the surface some dark-colored paper.

Fig. 20 shows a form of air-tight bottle made for
preserving fruits which is of strong green glass, and
well adapted to keeping such substances as carbonate
of ammonium and assafcetida, which are especially

Fruit jar. unsuited to ordinary salt-mouths. The mouth of the

bottle is wide enough to introduce the hand into, and
when the cap is brought into p%ace the junction is so nearly air
tight as to prevent the change of carbonate of ammonium into the
soft and pulverulent bicarbonate.

In the case of bottles, displayed on the shelves, gilt labels are
now very genemll?' used. The New England Glass Company
gild an appropriately-shaped space upon the bottle, and then put
it into the fire 80 as to fuse a thin coating of glass over it, and the
letters are afterwards put on with paint; but
this is a very expensive process of gilding. A
more common method is to apply the gold on
the under surface of a curved glass label, on
which the letters have been previously painted
i backward, then to cement this on the bottle with

Glass label. a dark-colored cement. The cement is composed
of 3 parts of resin and 1 of wax.

One of the advantages of this method is that the labels can be
prepared systematically by expert letterers, then sent to the required
place and applied to the bottles at leisure. They can also be re-
moved at any time by the application of sufficient heat to soften




BOTTLES. 25

the cement. The exposed surface of the glass is free from paint or
gilding, and may be cleaned and polished without injury. On
moulded bottles there is sometimes an indented label-space to hold
a glass label of the kind described, so as to bring the surface of the
label nearly inte a line with the bottle, but to secure this is not
practicable in making blown bottles.

Bottles for acids are very commonly made in moulds with the
name of the acid blown in the glass, or it is not uncommon to
engrave the name of the acid upon the surface of blown
glass bottles, as in Fig. 22. The new process for etching  Fig. 22.
on glass with a strong current of sand is quite appli-
cable to this method; the use of fluoric acid does not
produce a sufficiently sharp and conspicuous label.

The use of printed paper labels is 8o much less expen-
sive than either kind heretofore mentioned, that it still
prevails in a large class of stores, especially in the rural
districts and suburbs of the cities. To meet the demand
for these, and to promote the use of correct nomenclature,
the Philadelphia College of Pharmacy formerly pub-
lished severa{)eets of Latin shop-labels for drawers and i bottie.
bottles, each set countaining an assortment embracing
several different sizes, accorﬁing as the articles are usually kept in
large or small quantities. These had a large sale, and it is an in-
teresting item in the history of this pioneer institution for phar-
maceutical education, that during a period of great monetary em-
barrassment, the publication of Latin labels was one of its leading
pecuniary resources. The enterprise of rival printers and litho-

phers has of late years put improved sets into the market, and
the College has, for the present, ceased any further connection with
the business, than to continue editing its own edition, published
by Ketterlinus, of Philadelphia.

After having pasted the label on the bottle or drawer, by means
of. mucilage of tragacanth, or other convenient paste, and stretched
it tightly over the part, it should be smoothed by laying a piece
of thin paper upon it, and pressing it uniformly with the thumb.
When it has become dry, it may be sized by painting over it a
thin coating of clear mucilage of gum Arabic. This should ex-
tend a very little over the edges of the label. It should then be
dried again, and varnished with =spirit varnish; this not only
improves the appearance of the label, but renders it durable and
imf)ervious to moisture.

t is customary in the arrangement of a store to place the drawers
immediately above the washﬁoard to the height of about 3 feet,
and to surmount it by the shelving on which the bottles are placed.
Where practicable the shelving should be limited in height so that
the top row of bottles should not exceed 6 feet 9 inches. It can
then be reached from the floor; the cornice or finish surmounting
the whole may be light or heavy according to taste and the
height of the ceiling. Fig. 23, which is drawn 3% of the full size,
shows the arrangement of a section corresponding with a section
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of drawers shown in Fig. 1. The top and shelves are here sup-
ported by uprights of the same width as the shelves, and faced by
an appropriate moulding - it will be seen by its length, which is

Section of shelves.

5 feet 8 inches, that it will allow of 12 half-gallon and 32 quart
bottles; it a row of pints were added, it would contain 64 bottles,
but it would not come within the prescribed height, and would
require a movable stepladder or stool to be always at hand. Where
“the top shelf is just beyond reach from the floor, a permanent step
is sometimes laid along the whole length, just high enough to
escape the bottom drawer: Perhaps in a majority of instances it is
rather impracticable to limit the height of the shelving as above
indicated, on account of limited wall space, but another expedient
would be to lower the height of the drawers by omitting one
range, and thus obtain room for another shelf of bottles within
the limit. A saving of wall space is also obtained by omitting
the uprights and pilasters, and securing the shelves from behindg.
Fig. 24 shows an iron bracket used for

Fig. 24. this purpose; these are made of various

sizes and patterns, and, being larger in

one direction than another, may serve by

reversing them for sustaining a narrow or

comparatively wide shelf. The width of

a range of shelves is generally uniform,

and does not exceed T inches, and is suffi-

cient for the largest bottles. The omission

of the uprights requires that the shelves

Shelf bracket. should be upon the same level along the
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whole line of the wall,and thus giving continuous ranges of bottles
of the same size and style. Where the bottles are handsome and
handsomely labelled, this looks very well. It also favors an alpha-
betical arrangemeunt, beginning at A on each shelf and range of
drawers, and running backward from the front of the store. The
material of the shelving will be regulated partly by ideas of ex-
nse, and in many first-class stores in the United States oiled
Efack walnut is being substituted for painted pine, and certainly
has a more substantial and rich appearance. Formerly thie bottom
row of bottles was of two-gallon size, then succeeded gallons, half
gallons, and quarts, and in separate sections 5 or 6 narrow shelves
of pints and half-pints, reaching from the bottom to the same
height. These serve to break the uniformity, and bring many im-
portant articles, which are kept in small quantities, within con-
venient reach ; the rarer articles on the top shelves are reached by
a ladder. This has recently been so far changed as to omit the
larger bottles ; a few half-gallon salt-mouths occupy the first shelf,
and quart salt-mouths and tinctures the two shelves above; the
pints and half-pints are either placed in separate sections or arranged
1n a prescription case with four- and two-ounce bottles, some of
which are duplicates of the larger bottles, and others calculated to
contain the whole amount of stock of their respective contents.

Cases.—Part of the wall space in a dispensing store is usually
devoted to cases for proprietary articles, perfumery, and prepara-
tions put up and labelled ready for sale. Sometimes these are on
the top of the cases of drawers, under the bottles, but more fre-
quently they break the uniformity of the continuous lines of bottles,
sometimes aftfording a convenient division between salt-mouths and
tinctures ; or they may occupy the whole of one side or end of the
store to the exclusion of the furniture bottles. In the storage of
this class of goods, one object is to keep them in full view of cus-
tomers ; to this end show cases are also disposed upon the counters
and even in the windows, and it is found by experience that goods
so displayed, to use the commerical phrase, sell themselves. The
professional idea of a pharmacy or dispensing store is rather adverse
to the extensive sale of goods not directly demanded by the exigen-
cies of sickness, but it must be admitted, that the public expecta-
tion and demand is that the pharmacist should supply a great variety
of articles touching only ingirectly upon his ostensible pursuit, and
it is undoubtedly true that a large number of pharmacists through-
out the United States, owe the ability to conduct their business
protitably to the demand upon them for proprietary articles, and
articles of utility and ornament connected with the toilet. The
vicinity of these to the counter and till will diminish the disturbance
of dispensing operations in times of unusual pressure of business,
bat it should not be forgotten, as in keeping with the general ob-
jects of the store, to bring into equal prominence such familiar and
attractive drugs as will be recognized and appreciated by intelligent
customers,
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Cut glass jars of choice gum Arabic, tragacanth, liquorice, ich-
thyocalla, vanilla, rhubarb, and French rose may well occupy con-
spicuous positions in the store. Figs. 25 and 26 represent forms
of show jars which are adapted to this object. For supportin
these and other ornamental bottles and jars in the windows an

Figs. 25 and 26. Fig. 27.

),

Show jars. Window bracket.

other parts of the store, brackets such as are here shown, Fig. 27,
are useful. The globes of colored liquids, which have been from
time immemorial insignia of the craft, are generally mounted on
such brackets. Care should be taken to have these liquids to
contain sufficient alcohol or glycerin to prevent their freezing and
bursting the globes, and discharging their contents perhaps over
valuable goods.

The drawers, salt mouth and tincture bottles, upright and flat
cases, and fancy jars for the counters and windows will accommo-
date such of thé ordinary drugs as are sightly and desirable to be
kept in proximity to the dispensing counter. Such apparatus as
bedpans, urinals, syringes, nursing bottles, and nipple shields, should
have deep drawers or closed cases allotted to them, where they can
be kept in considerable variety, without deterioration or undue
exposure in the general course of business. The stoneware jars
already referred to, as adapted to heavy chemicals, may stand on
shelves slightly elevated above the floor, under the back counter,
in the cellar way, or in some appropriate closet readily accessible—
rotten-stone, pumice-stone, and camphor are also suited to such a
position. Sponges are so bulky as to require special provisions for
their accommodation. Ornamental baskets or large jars for the front
windows and counters are mostly used ; or the fine qualities are
hung up u{)on the strings on which they came, and the coarser put
away in a large drawer in the counter, or perhaps in a barrel in the
cellar; this article of commerce is among the least profitable in the
store, but cannot be left out on that account.

The fixed oils and fats.should have a separate closet in the coun-
ter or clsewhere, appropriated to them; if on the shelves even in
oil bottles, Fig. 12, the oils will seldom be kept from soiling the
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bottles and shelf. Some of them, as castor oil and sweet oil, re-
quire to be kept in considerable quantity. Experience is against
keeping cod-liver oil in any other way than in sealed bottles not
exceeding one pint in capacity. The large oil cans may be kept in
the cellar or vault, and used to replenish small ones or bottles in
the ointment closet. A shallow tin tray of the size of the shelf is
an advantageous arrangement; a few strips of tin edged up serve
to prevent the soiling of the bottom of the bottle.
xtracts require a separate closet, which may appropriately be

in the counter, and should contain shelves for at least thirty jars
of this very important class of preparations. Ointments and ex-
tracts are usually kept in jars made of porcelain or queensware.
These vary in quality, in color, and in shape.
They should not be made of very porous ma- Fig. 23.
terial, especially if designed for ointments,
and should be well glazed, both on the inside
and outside surfaces. The best are manufac-
tared in Staffordshire, England, and at the
royal manutfactories of Prussia.

In regard to the shape of jars: the variety
called canopy-top (Fig. 28) is generally pre-
ferred, as having a more finished appearance
than the flat-top (Fig. 30).

Jars should never%Je labelled on the top, as
the tops, being of about the same size, are
liable to be misplaced, and mistakes occusion-
ally occur in this way.

Ointments and extracts are also frequently
put into queensware jars without tops, called Oanopy-top Jar.
gallipots and tie-overs (Figs. 29 and 81). These
are cheaper than covered jars, but are inconvenient.and ill adapted
to the preservation of the substances kept in them. They are
usually tied over with kid, bladder, or parchment. Extracts
rapidly lose their moisture when kept in tie-overs or gallipots, and
soon become deteriorated. Ointments also undergo a change under

Fig. 29. Fig. 30. Fig. 31.

Tie-over jar. Flat-top covered jar. QGallipot.

these circumstances, frequently becoming rancid. When tie-over
jars or’gallipots are used, it 18 well to cover the top with a piece
of tin-foil or waxed paper previous to securing the skin over them,
but as soon as this has been opened the contents are exposed to the
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influence of the air and to the accumulation of dust,
and pra,ctical]Iy they are seldom tied over again.

A device I have adopted for preserving extracts in
the tie-over jars in which they are received from the
manufacturers, is to inclose the jar in a tin box, just
large enough to receive it, and having a well-fitting top
which serves to keep out the dust and to prevent evapo-
ration. Fig. 32 shows this; A represents the body of the
box, B the jar, and C the tin top or cap; when weighing
Ooveredjar ot g portion of the extract, the jar is removed from its

with tin . A
box. box, and restored to it when finished.

Volatile oils should be kept in stock in small quan-
tities, except the few which are in large demand. Oil bottles,
Fig. 12, of small size, are best suited for their preservation; these
may be made of colored glass, or, preferably, kept in a dark
closet. When common vials are used, cans of appropriate size to
hold the vials afford a good protection. Some careful pharmacists

v empty the original packages in which the oils

Fig. 33. are received into small vials, carefully cleaned
and dried; these are filled to the neck, corked
securely, and set away in a closet, to be opened
only as required.

The patent safety can here figured is very gene-
rally used for the transportation and storage of
oil of turpentine, benzine, and similar inflamma-
ble liquids; it consists of a can of tinned iron
inclosed in a wooden box, with a tubule for fill-
ing it, and one for drawing the liquid from it.
Such cans may appropriately replace glass ves-
Patent safety can.  8els for the storage of the above-named class of
substances.

Counters.—In the proper construction of a pharmacist’s counter
there i3 much room for ingenuity ; the space which a counter may
occupy, the uses to which it is to be put, and the necessity of stor-
ing goods in it, or otherwise, and if so, what kind of goods, should
all be carefully considered in planning it. In any but a small store
there will generally be at least two counters, frequently there are
three or even four. Nearest the entrance to the store we have in
the United States what is seldom or never found in European
pharmacies, the soda-water counter and draught apparatus. This
consists of a panelled front and ends, thirty inches high, on which
is a marble slab perforated for the passage of pipes into the draught
apparatus. The most approved kinds of these are more or Tess
eEzborate marble cases containing metallic coolers, syrup cans, and
ice; the soda-water coolers are connected with a draught pipe for
each of the kinds of carbonic acid water, plain, Vichy, and Kissingen
being the usual varieties, and the syrup cans, with ornameital fau-
cets for drawing the syrups. This counter usually contains some
shelves for glasses and extra syrups, and a large sink, with hydrant
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and wash pipe for washing glasses. The soda-water is either
bought in the fountains which are delivered as often as necessary
into the cellar, and attached by a coupling to the pipes connected
with the draught apparatus, or made with an appropriate gas gene-
rator aud force pump directly under the soda-water counter, in the
cellar. The construction of this counter is so simple, and its use is
so little within the range of pharmacy proper, that it need occupy
no more space in this chapter.

Pasing the ‘““soda fountain,” as it is often called, we reach the
main counter, on which articles are weighed, labelled, and wrapped,
and over which they are sold. This counter may or may not be
used also for compounding prescriptions and for other pharmaceu-
tical processes, according to its length and the general arrangement
of the store.

A different method of arranging and furnishing the store of a
pharmacist has long been advocated; of late the method has so
far been acted upon as to enable any one desirous of rendering his
store both unique and conformable to this method to carry out this

lan much more economically than it has heretofore been possible.

he plan is to have the drawers and shelves made, as already de-
scribed, in sections, each separate from the other, and placed at
such distances apart as the space at his disposal will permit. The
spaces on the wall between the cases of shelves can be appropriately
used by securing ornamental brackets, whereon to support jars of
tooth-powder, toilet articles, and such goods as are suitable tor dis-

play.
l)l"l front of the shelving sash doors should be hung on slip hinges
(for facility of removing them for the purpose of cgeaning), glazed
with glass of canary color or entirely opaque. Upon the inner sur-
face of the glass ornamental lettering may be placed to relieve their
blank appearance, and on the top of each glass the name of the
class of preparations contained in the case might be conspicuously
painted to serve as a directory to the assistants, and tend to impress
the customer with the feeling that system was a ruling character-
istic of the establishment. The location of the different cases is a
matter of importance; the front of the store near the windows
should be appropriated to the soda-water counter,and as there will
be many who will call specially for soda-water, those classes of ob-
jects which have the least immediate connection with the more
strictly pharmaceutical portion of the business should be grouped
in that part of the store; these will include the perfumery and
toilet articles generally found in such stores,and next to this should
be placed the cases devoted to proprietary articles, and those sub-
&tances which are usnally kept in parcels ready for sale; next to
this should be placed the cases of shop furniture bottles, which
contain those remedies in most constant demand for the ordinary
alls of promiscuous trade, and then those which belong more to
the dispensing of prescriptions and recipes for domestic practice.

e accompanying figure illustrates the character and style of
cases here recommended.
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Of course this is but a general outline of the plan which must
be filled out in accordance with the judgment of the pharmacist to

Fig. 34.

Section of drawers and covered shelves.

suit each particular case. The advantages belonging to this me-
thod are facility of arrangement, classification of stock, and preser-
vation of the contents of the bottles from the injurious effects of
light, facility of removal in case of fire or change of business loca-
tion, and economy in outfit when fixtures of equally good appear-
ance are obtained in the ordinary method of building them espe-
cially for the room they are to occupy.

Fig. 85 shows the front of a dispensing counter. The casing along
the front was adopted with a view to storing and displaying goods,
the want of ample case room in the store having made additional
accommodations of this kind desitable. It is liable to the criticism
of the goods being too much below the line of vision to draw much
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attention to them, but this is diminished when customers aresitting

on the chairs opposite. It is remarkable that, although this counter
has been in use for many years, not a single llght of glass has been
broken on this front. The lights are Krench plate, but not of
double thickness.
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Fig. 36 exhibits the back view of the same counter, fourteen
feet long, thirty-two and a half inches wide, and three feet high.
The top is covered in part with marble, and back of the cases with
oil-cloth ; a large glass show-case occupies the left-hand end, but
not the whole width, the bottom being seven inches below the top
level of the counter. The whole structure is movable, being in
three parts, so accurately fitted together as not to show a seam or
crack at the junction. It contains no sink, the washing of bottles,
implements, ete. being accomplished in a large sink in the operating
counter back. The prescription scales are in a case near the right
band end of fhe counter over the oak slide for folding powders,
and near the dratvers for boxes, pill tiles, etc.; and the larger scales
are near the middle, over the paper and label drawers.

A small mahogany desk with writing materials, and containing
in a drawer blank labels, slips, blanks for prescriptions, etc., i8
placed on the counter immediately adjoining the preseription scales,
thus avoiding the carrying of every prescription and label to the
large desk used for the accounts and the general writing purposes
of the establishment.

The prescription counter may appropriately be a distinct feature
in the store, located further from the entrance, sometimes in a line
with the dispensing counter, but more generally at right angles
to it. Fig. 38 shows the back view of one recently constructed,
and although with a minimum of appointments, found ample for
a very considerable prescription business. It is drawn with a case
of shelving upon it, which, in frout, is a show-case. Fig. 37 shows
the trout view of this counter.

Fig. 37.

Front of prescription counter.

The dispensing counters have the front and ends of oiled walnut
in panels, the drawers and shelving of the back of pine or poplar
stained. All have white marble tops. The drawers are arranged,
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some with suitable compartments for labels, and others for pill
machine, corks, paper, bottles, etc.; while the open spaces afford
the necessary room for cork-presser, mortars, pill tiles, spatulas,
paste-pot, etc. These counters are well made, and the whole
upi»ears as a handsome piece of furniture.

fig. 37 shows the front,and Fig. 88 the back, of the largest size,
7 feet long, 2 feet 3 inches wide at the floor; top shelt 11 inches
wide, aud height over all 5 feet 6 inches. The frout of the

Fig. 38.

Back of prescription counter.

counter (Fig. 87) has four glass doors, with shelves 3 inches wide,
forming a good show-case for the display of perfumery and fancy
goods. The back has a scale case with glass door. On either side
are shelves for the dispensing bottles—giviug room for 10 pint, 20
half-pint, 28 four-ounce, and 34 two-ounce. The relative distances
of the shelves from each other can easily be varied.

On the top of the prescription connter a frame should be screwed,
about three-eighths of an iuch thick, of hard wood, bevelled from
below upwards, 8 or 4 inches in diameter. Two may be provided,

of different diameters—in which to
Fig. 39. set the mortar for trituration while
in use. It is especially useful in
making a pill mass, furnishing in
cither corner a firm rest for the mor-
tar against the force exerted in tritu-
ration; this is shown in Fig. 39.
Several devices may be mentioned in
this connection, which may especially
suit the circumstances of particulur
stores.

Near the dispensing counter should

Clamp for mortar. be placed the sink, with the requisie
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supply of water, both hot and cold, if possible,and the shelves on
which the mortars and pestles should be placed. These shelves
should incline towards the sink, so that any water may run off
trom them into the sink. The shelf for pestles is best arranged by
having boles bored large enough for the haudles to pass through,
but not the heads, so they wil% remain in their respective places.

The best method of keeping those remedies which are of great
activity, and consequently poisonous in overdoses, has engageﬁ the
attention of the most careful pharmacists, and much has been
written both about their custody and dispensing. Some have
adopted the plan of keeping them in a locked closet, which is per-
haps the simplest and best method ; others add to this an arrange-
ment by which the opening of it strikes a bell, and also attach to
the door a spring or weight which prevents the door being shut
until the vial is intentionally replaced, acting as a reminder of the
class of remedies being used.

In regard to the morphia ealt,so often written for when the
quinine salt is intended, a plan that has been pursued for years by
some i3 to put only a few grains in the dispensing bottle at a time,
8o as to render it impossible that the number of grains of quinine
ordinarily directed shall be dispensed without recourse to the dupli-
cate bottle of morphia salt.

The choice of the place where the poisons are kept is of con-
siderable importance. It is best to have it so situated that the
proprietor, or, in his absence, the person in charge, will have it in
tull view from the place he gencrally occupies; it should be quite
convenient to the prescription balance, as these articles are gene-
rally used in small quantities, and always should be weighed with
great exactness. A specific place should be arranged for each bottle,
and it, with its appropriate place, should be numbered in duplicate,
so that misplacing bottles would not be likely to occur. A list
with the numbers of the bottles and their contents should also be
fastened in some part of the case for convenient reference; on this
the maximum dose of each might well be written out in full.

In the Prussian pharmacopeias certain lists are published which
prescribe the maximum doses to be dispensed, and in case of error
the pharmacist is directed to ask the prescriber’s attention before
compounding such prescriptions.—American Journal of Pharmacy,
1871, vol. xliii. 891.

Where the top of the prescription counter is hardly large enough
for all purposes, it may Y)e extended by a lid upon hinges, which
shuts away when out of use (shown in Fig. 86, at the right-hand
end), and when powders are to be folded, may be raised or%et down
according to its position, and is then clean and ready. In the
store of my friend Jumes T. Shinn, of Philadelphia, there is such
an arrangement, which renders available a space along-side of the
prescription counter and over the steps leading into the cellar. If
a slide immediately under the top of the counter is appropriated to
folding powders, as in Fig. 36, it is apt to be drawn out and used
incautiously for other purposes, and so becomes bruised and soiled ;
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while this is of light material and at an elevation above the level
of the counter-top. In the same store there is a simple and satis-
factory method of kecping cerates and ointments, in a convenient
and accessible position, and at nearly the same temperature through-
out the year. On the line of the steps leading into the cellar, a
drawer is inserted horizontally, just below the floor, in which the
ointments are arranged in flat-top jars. To reach them one has to
descend about half way down the steps and pull out the drawer,
when the required jar is readily removed. This, though a very
cheap device and very economical of space, is less convenient to use
than a dumb-waiter or elevator set into a closet, on which the oint-
ments and very fermentable syrups are let down into the cellar and
drawn up when required.

The working counter may be located in the back part of the
store, or where the establishment is large enough to employ sepa-
rate hands in the manufacturing department, it may be in a separate
laboratory or iu the cellar.

It is to be used for percolations, filtrations, evaporations, and
small distillations, besi(}):s the making of syrups, spreading of
plasters, and moulding of suppositories and other minor operations,
when they arc on too large a scale for the preseription counter.

It should be immediately contiguous to the gasand water supply,
and to the sink; the top should be made of hard wood or oiled
slate or soapstone, and have an inclination towards the sink. The
top should project sufficiently to prevent liquids spilled on it from
running into any drawer or receptacle beneath ; and to more ettec-
tually secure this object, a groove, three-eighths of an inch wide
and one-fourth of an inch déep, should be made around the entire
top half an inch from the edge.

The best use to make of the room under the top of this counter
is to fix shelves at such distances apart as will accommodate the

Fig. 40.
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Working counter and furnace,

different utensils required to be used in the processes conducted at
this part of the store; the dimensions of the counter will be limited
to the space to be occupied; when it is ample, and some of the
operations, as making of syrups and fluid extracts, require heavy
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apparatus, the counter should be 3 feet 6 inches wide, and one part
of it not more than 2 feet high.

Fig. 40 shows a working counter drawn to a scale of a quarter
of an inch to a foot. It will be seen that the space under the top
is left open to accommodate the apparatus, measures, funnels, etc.,

uired as above suggested.
his counter shou%d, it possible, be placed near a flue, in front of
which a furnace is constructed with a closet at one side in the brick-
work and communicating with the flue, so that all offensive vapors
and gases may be carried oftf without annoyance to those in the
apartment.

Having noted the general features which should characterize the
dispensing apartruent of a pharmacist’s establishment, it seems ap-
propriate that we should now describe those implements which are
in coustant use in the daily routine of business.

ScaLes.—The scales should be two in number: The Prescription
scales, suitable for weighing one drachm and under, and the Dis-
pensing scales, for weighing two drachms and upwards.

There are difterent varieties of prescription scales; the most ap-
proved is that with an upright pillar, into the top of which is set a
fulcrum, containing planes of hard steel, on which rest knife edges
of the same material, placed just above the centre of gravity of the
beam. BSuch scales are usually made of brass; the beam and scale-
dishes are, however, sometimes made of silver. They vary in price

Fig. 41.
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according to their material and workmanship, from ten to thirty dol-
lars. To prevent injury from dust and the corrosive vapors which
are frequently emitted from various substances in the store,an appro-
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priate case is necessary; but the chief sources of injury to which a
delicate balance is liable are the jarring motion of the building,
which, by its constant action on the knife-edges, tends to dull them;
the dust and vapors of the apartment; and, most of all, the rough
usage they receive from those who attempt to clean them. Most
of these causes can be removed by a proper arrangement of the
balance and its case.

Fig. 41 (front and side view) represents the frame of the case,
with a door which slides upward in a groove in front ; a brass plate
is supported in grooves cut in each side of the case, reaching from
the back of the case to three-eighths of an inch of the front; a glass
plate is fastened in perpendicular grooves, and extends from the
under side of the top of the case to the lower edge of the brass
plate which rests close against it; these make a separation of the
upper part of the case from the lower; in the centre of the brass
pl[:).te a hole is drilled sufficiently large to permit the lifting-rod,
which raises the beam and its fulerum, to move steadily but treely;
directly under the knife-edges at each end of the beam a hole is
drilled large enough to permit the free passage of the rods attached
to the stirrups and hooks which rest on the knife-edges. It will be
readily seen that dust or flies will be eftectually prevented from
coming in contact with the beam, and the only parts requiring fre-
quent cleaning will be the stirrups and dishes which hang in the

Prescription scale without standard.

lower part of the case. A number of small dmweys are provided,
suitable for keeping the weights, papers for prescription powders,
small spatulas, and other utensils required about the balance.
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It is well to try the accuracy of the scales occasionally, as well by
weighing exceedingly small quantities upon them when balanced
by heavy weights, as by using two weights known to be equal and
chauging them to the opposite sides of the beam; this will show,
at once, If there be the least deflection in either arm of the beam.

_Owing to the comparative expensiveness of these scales, another
kind is more generally purchased by physicians, in which the up-
right pillar is omitted. These are imported from England, France,
or Germany; they come in boxes of wood or tin, and have the
advantage of being much more portable. The best are made in
England, and have steel beams. The German variety is usually
imported from Nuremberg, and this is very inferior, and, indeed,
frequently worthless. The physician who administers strychnia,
veratria, or morphia may as well judge of the quantity by the eye
as by the use of g pair of common German scales, which frequently
fail toindicate it within half a grain or even a grain.

Fig. 42 exhibits the best form of prescription scale without
upright pillar, as held when in use. The knife edges at the ends
of the beam are of steel, inclosed; the movement at the fulerum is
free; and the scales are sufficiently accurate for ordinary purposes.

A cheap form has the ends of the beam open, and the cords
attached to the plates secured to a little
hook, which is slipped on to the curved
ends, and readily movable; this arrange-
ment 18 shown in Fig. 43. It is not gene-
rally 8o accurate as one with closed ends
to the beam.

Fig. 44 shows the new scales intro-
duced for use in the army by Troemner,
of Philadelphia. The upright, which is
of brass, stands upon a box to which it is secured by a screw; the

beam 18 of steel, seven inches Jong, and moves in a central fulerum

Fig. 44.

L

Troemner’s army scales.
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containing the knife edges. As it is necessary that the apparatus
should be put away in travelling from place to place, the box is
furnished with a drawer into which it fits compactly. The upright
being unscrewed, the fulerum lifted out, the beam unshipped, and
the plates with their hanging attachments detached, the whole can
be stowed away, with the weights,in the drawer. Asthe diameter
of the plates would interfere with this, they are fitted with a hinge,
which enables them to be bent in a line with their wire supports,
asshown in the figure; in this position they occupy but little space.

Both in convenience of arrangement and in economy, this scale is
a great improvement on those heretofore supplied to physicians,
and will, no doubt, be sold, when the Government demand abates,
at a price placing it within the reach of all.

Fig. 45 represents a kinds of scale for weighing ounces, which
are selected on account of cheapness. These are manutactured ot
iron, varnished to protect them from rust, with a movable tin pan
or scoop, and a platform arrangement of the beam. The instances

Fig. 45.

Cheap tea scales.

are rare in which the country practitioner purchases any scales
except a small pair for prescription purposes, and these have been
introduced rather as an improvement on the frequent practice of
guessing at quantity than as representing the best arrangement for
aceuracy.

Large upright scales on the plan of those shown in Fig. 41 are
perhaps most suitable to the purposes of the physician and phar-
macist, though they are now less in use than formerly.

The best kind of platform balance for the dispensing counter is
Beranger’s pendulum scale, which is imported from France. The
bearings, which are complex, are protected from dust and corrosion,
and insure great freedom of motion and consequent accuracy, com-
bined with sufficient strength for considerable weights.

The best location for the scales is on a level counter by itself,
away from the jarring occasioned by the ordinary manipulations
of the shop. It should be adjacent to the paper drawers, and should
have room on it for both sets of weights.
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WeEereHTs, although sometimes made in this country, are usually
imported, of the smaller kinds, with the box scales. Those for ten
grains and upwards are made of brass cut into squares, and marked
with the officinal signs for denoting the difterent denominations of
weight. Those for six grains and under are of sheet brass cut into
squares, and variously marked with the number of grains, as shown
in Figs. 46, 47, and 48.

Fig. 46. Fig. 47. Fig. 48.

6 oo

o (o]

‘Weights of sheet brass.

The inexperienced are liable to error in using these small weights,
from the fact that they frequently have, besides the marks denoting
the number of grains,a stamp placed on them by the manufacturer,
which is the German si%n corresponding with our gr. (grana).
(See Fig. 47.) This is liable to be counted with the other indenta-
tions, and to add one to the actual number of grains; a two-grain
weight is liable to be taken for a three-grain, a three-grain to be
u instead of a four,and so on. Close observation, however, will
exhibit a decided difterence between the two kinds of indentations.

The mode of marking shown in Fig. 46 is more liable to error
than the others, especially when
the weights become soiled and Fig. 49.

a little corroded by use.

The best form of weights of
the smaller denominations for 5GR. 4CR. 3 ® N
the use of the pharmacist is re-
presented in Fig. 49. They are

made of aluminium wire; the Aluminium grain weights.

shape indicates the relative

number of grains in each weight; the half-grain, being made of

much thinner wire, is not liable to be mistaken for the one-grain.
Within a few years past a description of weights from 3ij to Dss

has become common in our market, quite preferable to the German

square weights of the same denomina-

tions. These are round, or eight-sided, Fig. 50. Fig. 5.

stamped out of brass plates, with very

distinct inscriptions, as shown in Figs.

50 and 51. They are imported from

Eugland, being the manufacture of

W.and T. Avery, of Birmingham.
Some trials made with common Ger- -

man weights convince me that few of “Avery's welghts.

those commonly met with are even

reasonably accurate; a 3j weight was found to weigh as high as
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69.8 grains, and a gr. vj weight weighed 6.75 grains: others
approximated more nearly; a 3ss weighed 80.25 grains, a 3j 60.1
graing, a Dss 10.1 grains, a 3ij 120.5 grains, etc., while none of
Avery’s that were tried varied more than ;'; grain from their
nominal weight. This inaccuracy may be partially due to care-
lessness and partially to the fact that the apothecaries’ weights of
the different German States, though bearing the same names and
divided like our own, have diftferent values, as shown in the sequel.

The larger apothecaries’ weights, now superseded hy the British
Pharmacopeeia, but continued in use by that of the United States,
are almost invariably in the shape of cups, fitting into each other ;
the two inmost ones generally represent each two drachms, the
next a half-ounce, the next an ounce, and so on up to sixteen ounces,
in the larger nests. Now, as each cup represents a certain weight
by itself, and a8 each is double that outside of it, excepting the
two smallest, which are equal, the sum of any nest will be equal to
that of any weight into which it fits; thus, the 3xvj weight will
balance the nest within it, which consists of an eight-ounce, a four-
ounce, a two-ounce, a one-ounce, a half-ounce, and two-quarter
ounces, and the entire nest will weigh thirty-two ounces.

This arrangement of weights, though very compact and conve-
nient, and furnishing a prominent distinction between the apothe-
caries’ and ordinary commercial weights, is more expensive than
might be desired, considering the utility to the apothecary and
physician of having a good supply of such important implements
of his art.

The physician about commencing practice in the country, and
desirous of economizing in this department of his outfit, may pro-

cure sets of these weights ascending as high as four

Fig. 52. ounces (Fig. 52), the nest weighing eight ounces.

They will be found to answer his purpose in prepar-

ﬁ ing tinctures, syrups, etc., in small quantities; and

iu dispeusing the vegetable medicines for infusions;

Nest of apothe- and in his weighing operations generally, less disad-

caries’ weights.  vantage would flow from the exclusive use of apothe-

caries’ than of avoirdupois weights. The subject of

weights and measures is more fully presente§ in the next chapter,

where drawings will also be found of the other kinds of weights in
use.

MEeasures.—As liquid substances are generally dispensed by
measure rather than by weight, and as the Pharmacopeia directs
the use of the officinal standard of measurement in preparations
containing liquids, with but few exceptions, one or more graduated
measures are necessarily embraced in the physician’s outfit. A
convenient one for dispensing operations is either a four or eight
ounce conical measure. such as is shown in Fig. 53. These are of
flint or of green glass, and are graduated down to one fluidrachm
or half a drachm, which are the lowest denominations we gener-
ally wish to measure, and they can be filled several times in suc-

A
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cession when it is desirable to
measure a pint or a quart.

In selecting a measure, the chief
points to be observed are, to have
a good lip for pouring the liquids
from, and clear and distinet marks
both on the fluidrachmn and fluid-
ounce columns; the glass should
not be very thick, as, by refract-
ing the light, it interferes with
accuracy in the measurement of S
small quantities. Large mea-
sures, which are not to be used  Graduated measure. Medicine chest
for quantities under an ounce, meagure.
may be appropriately made of
the form shown in Fig. 54. One-ounce graduates of this descrip-
tion are sometimes made for medicine chests or saddle-bags where
great economy of space is necessary, but they are too inaccurate for
satisfactory use.

Fig. 55 represents a form of graduated measure in use among
German pharmacists, which has the advantage of great exactness
in consequence of its narrow diameter, thus render-

Fig. 54.

ing the vessel very desirable for measuring active Fig. b5.
medicines. <)

The measures ordinarily oftered for sale are so
frequently inaccurately graduated that they should
all be tested before being employed. This is
best done by having a series of flasks of the sizes
capable of containing, in the bulb and portion
of the neck, which must be of small calibre, ré-
spectively one-half fluidounce, one fluidounce, four
fluidounces, and eight fluidounces; these flasks,
when carefully counterpoised on a delicate balance,
should have weighed into them respectively 227.84
grains, 455.69 grains, 1822.77 grains, and 3645.55
grains of distilled water at 60° Fahr. The place German graduated
to which the liquid fills the measure on the neck measure.
should be carefully marked with a file, ohserving
finst to add a minute drop of a solution of bickloride of mercury in
alcohol, which secures a perfectly level surface to the liquid. For
smaller measures we need a, tube of very uniform calibre, of about
onequarter inch in diameter, which should be closed at one end,
then counterpoired as before explained: into this four and three-
quarter grains of distilled water at 60° Fahr., the nearest approxi-
mate weight to five minims, should be weighed, and the place
marked with a file; the same quantity of water should again be
added, and the level marked. This should be repeated until twelve
weighings have been noted; with this the minim measures and
the small divisions of a graduated measure may be tested.
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Hodgson’s improvement, which consists of a moulded measure of
precisely uniform size, is spoken of in the chapter on metrology.

Minim Measures.—For the division of a fluidrachm, the minim
measure is employed. This is usually an upright cylinder of glass,
with a lip at one extremity, and a glass pedestal at the other, and
is graduated from sixty minims (one fluidrachm) to
five minims. The kind used in fitting saddle-bags
and physicians’ pocket cases is made of glass tube
with or without a foot, and does not occupy more
space than an ordinary f3ij tube vial. The incon-
venience of employing a measure of this kind has led
to the use of dropsin prescription, instead of minims,
and as essential oils and spirituous liquids drop so
differently from aqueous liquids, and as the same
liquid drops very difterently from different vessels,
great discrepancies occur, unless the dispenser suffi-
ciently understands and observes the distinction.
(Sce tables of approximate measurement in next
chapter.)

Minim measure.

Tin Measures.—Tin, but preferably tinned copper,
measures of half pint, one_pint, or two pints capacity, will be found
very useful to the dispensing physician, and indispensable to the
pharmacist. They may be used for water, alcohol, syrups, and
most tinctures, whenever the full quantity they will contain is
prescribed. .

Graduated measures of block tin, having ridges on their inner
surfaces marking the quantities, are much used by German phar-
macists, and are well adapted to many purposes, though rarely
kept by dealers in chemical wares in this country.

MorTARs.—Mortars are necessary in 8o many processes of phar-
macy, as to be among the most important items of an outfit. I
shall describe the kinds usually sold, with their diftereut uses,
leaving to the physician the choice of one or more varieties, accord-
ing to circumstances.

Wedgewood mortars are largely manufactured in England, and
an inferior quality of similar ware has been made in this country.
They differ somewhat in their texture, though designed to have
sufficient roughness or grit to adapt them to the powdering of sub-
stauces by trituration. The best varieties are glazed enough to
prevent their absorbing or becoming permanently stained by chemi-
cals triturated in them, and yet are not so smooth as to allow sub-
stances to slip about instead of being retained under the pestle. At
least one good wedgewood mortar is necessary. It should be of the
shape indicated in Fig. 57, slightly hollow in the middle of its base,
go that it will stand firm during the process, and furnished with a
good lip. The pestle should be, in shape, precisely adapted to the
interior surface of the mortar; neither flattened nor pointed at ita
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lower extremity. As the larger sized pestles always consist of two
pieces, a wooden handle, and the rounded portion which is of
wedgewood ware, care should be taken to have the connection be-

Fig. 57.

W dgewood mortar and pestle.

tween them, which is made with cement, perfectly tight. When
they become loosened, they may be secured by a cement made of
resin, two parts; yellow wax, one part; and Spanish brown, three
parts ; melted together by heat.

For the purpose of solution, a porcelain mortar is convenient ; such
are frequently more shallow than the wedgewood vuriety. They

Fig. 58. Fig. 59.

——

Porcelain mortar. French porcelain mortar.

are perfectly smooth and highly glazed, and are not liable to be
stained by chemical substances dissolved in them. They will also
be found convenient in preparing such ointments and cerates as
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require to be introduced into a mortar, being more readily cleansed

than wedgewood ware. The one shown in Fig. 58 has a pestle of

the same material. Fig. 59 represents a Freuch porcelain mortar

well adapted to many purposes, a8 making emulsions; the pestle,

though having a handle of bard wood fitted to the porcelain part,

requires no cement to secure them together; wooden plugs are

fitted into holes in the porcelain and wood, which render the con-
nection secure.

Glass mortars are frequently found in the office of the physician,

and the shop of the apothecary. They are too soft for use in re-

ducing hard substances to powder,

Fig. 60. but are adapted to forming solutions

of readily soluble materials, and to

use in making ointments. The small

sizes are much employed in fitting up

medicine-chests and medical saddle-

bags. They are without doubt the

best mortars for making solutions of

the stronger alkaloids, and in using

them the best plan is to place the

mortar over a black surfuce, as most

A of the alkaloids are white or of light

) color,and triturate with the solvent

until the solution bas been eftected.

The smoothness which occasions
substances to slip about under the
pestle in manipulating with glass
mortars, may be overcome by grind-
ing fine emery and oil of turpentine
in them.

For large operations, as, for in-
stance, in making syrup of bitter
almonds, confection of roses, or mer-
curial ointment, a marble mortar is
most convenient ; a perfect block of
bard and close-grained marble of
requisite size is cut out into a shape
adapted to trituration. The pestle
is made of hard wood, or of the
same material fastened upon a long
wooden handle, which may be pro-
jected into an iron ring above, se-
cured properly over the centre of the
mortar, so that, while the operator
gives the requisite grinding motion

Mortar and pestle for contusion. to the lower extremity of the PeSt’.]e’

the upper is held securely 1n its

place; the use of this is, however, restricted to substances neither
very hard nor of acid properties.
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Mortars of the kinds above described are not adapted to contus-
ing substances, either with a view to obtaining powders, or to em-
ploying them in a bruised condition. It used for this purpose,
they are very apt to be broken on the first trial.

or contusion, an iron, brass, or bell-metal mortar, of the shape
shown in Fig. 59, is best suited. Unlike mortars for trituration,
these are somewhat flattened at the bottom, aud the pestles termi-
nate in a flattened ball; they are tall in proportion to their diame-
ter, as seen in the drawing.

The laborious process of powdering drugs is greatly facilitated
by the employment of mills; some of the varieties of coffee and
spice mills met with in iron or hardware stores are exceedingly
useful in the comminution of vegetable substances for the prepara-
tion of tinctures, infusions, etc., and even in their reduction to
powder; one of these may well form part of an outfit.

To the physician who prepares his own powders, one or more
sieves will be found very useful. The most permanent and desira-
ble kind is that made of wire-gauze, though hair and bolting-cloth
sieves are somewhat less costly; the latter answer very well if kept
clear of moths. A sieve with a covering at top and bottom is pre-
ferable ; these coverings should be made of leather, secured by
hoops rather than of wood, which is liable to warp and crack.

Wire sieves are numbered by the manufacturers with reference
to the number of wires in the linear inch, and the most desirable
sizes, with reference to the preparation of tinctures and infusions,
are Nos. 20, 40, 50, and 60. For separating powders to be taken
in substance, the very finest sieves, as high as No. 80, are most
desirable.

SpaTULAS.—Of these there are several kinds. The plain steel
spatula, or palette knife, shown in Fig. 63, is, perhaps, best adapted
to the geuneral purposes of dispensing. In selecting them, care
should ﬁe taken to have one very ﬂexﬁ)le, and another quite stifl)
while, of course, they should be of two or more sizes. The balance
bandle spatula (Fig. 62) is also useful in dispensing operations,,

being generally reserved for folding powders, and for other neat

manipulations. It has the merit of lying on the table or counter

without the blade coming in contact with it, a convenience when

employed with pill masses or ointments. Three-inch spatulas may

be made with a tapering blade, as shown in Fig. 61, 80 as to allow of’
4 I
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their being introduced into rather narrow-mouthed bottles, such as
are usually put into saddle-bags and medicine chests.

The frequent loosening and breaking of the handles of spatulas
have led to an improvement in their manufacture, which consists
of riveting the pieces of which the handle is made on to a piece of
steel which is a continuation of the blade; these are by far the
most durable spatulas that can be had.

When spatulas are broken, the remainder is often converted into
a most serviceable instrument by grinding off the broken end to
the shape of the original end of the spatula. This is very useful
for manipulating with very firm extracts, etc. For further re-
marks see paper on this subject in Proceedings of Amer. Pharm. Asso-
ciation for 1865, p. 242.

Spatulas of glass, ivory, and bone are sometimes, though rarely,
employed. They are usctul in manipulating with corrosive sub-
stances which would act upon steel, and the latter is especially
adapted to manipulations with ointment of nitrate of mercury, and
certain other ointments, though well replaced by an easily prepared
wooden utensil.

- A pill tile (Fig. 64), made of porcelain or queensware, is useful in
preparing certain ointments and pills. Tiles are made of various
sizes, and are sometimes graduated, as scen in the drawin%', to
facilitate the division of masses into twelve or twenty-four pills.

Fig. 64. Fig. 06.
r )
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Graduated pill tile,

Fig. 65.

=

Pill roller. Wooden pill machine,

Fig. 65 shows a little implement adapted to rolling a pill mass
on the tile or pill machine ; it is made of wood, and furnished at a
very inconsiderable cost.

The division of pill magses is best accomplishad by the use of
the machine sh_ovm m Figs. 65 and 57. These may be made of

™
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wood or of brass, and adapted to sizes of pills, and to making one
or two or more dozen pills at one time. In selecting them, care
should be taken that they have been so manufactured as to cut the
mass with precision, whichever way the roller is applied ; most of

Fig. 67.

Brass pill machine.

those heretofore manufactured have been defective in this respect.
Those manufactured by Wurtz, of Philadelphia, are the most per-
fect I have seen. The mode of using the machine is described in
the chapter on Dispensing Medicines.

A pill machine patented by Mr. Wilson claims to be an improve-
ment, by enabling the operator to make pills of various sizes by
elevating the guides at the sides of the machine, thus forming a
thicker or thinner cylinder, out of which to make the pills; the
defect in the machine is, that, while the cylinder of mass varies,
there is no correspondent variation in the size of the cutting plates;
as one-fourth inch cutters require a cylinder of mass one-fitth of an
inch in diameter, 80 must any change in the size of the mass be
accompanied with a corresponding change in the cutters.

The funnel, sometimes called tunnel, is an article of every-day
use in the dispensing shop or office, as well as in
the laboratory. A porcelain or wedgewood fun- Fig. 68.
nel is represented by Fig. 68. The sides should .
be straight, and at an angle of 60° to each other. e
The tube should be smallest at its lowest ex- s
tremity, and should have one or more grooves /
upon its outer surface, to allow of the egress of
air from a bottle, into the mouth of which it is
fitted. Fuunnels which are grooved on their inner
turface are generally preferred for filtration, as
allowing & more ready downward passage of the
liquid, especially when the plain filter is em-
%l‘oyed. hey may be made of glass, porcelain,

erlin or queensware, vulcanized rubber,and tin; pne porcelatn funnel.
those of glass are generally furnished physicians’
in their outfits; but the porcelain variety is fur less liable to break-
age, and is equally cleanly.

7
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A very simple but useful improvement in glass funnels has been
made of late years by grinding the smaller end of the neck off to an
) angle, as represented in Fig. 69. The liquid follows

Fig. 69 the neck to the lowest point, and does not have the
tendency to flow back and close the space between
the bottle neck and the tube of the funnel. For fil-
tering volatile liquids the upper edge of the funnel
should be ground to a level surface by rubbing on a
Tmproved gl flat stone with some fine emery ; this renders a piece

proved glass .

funnel, of plate glass a tight cover when placed properly
over it.

Gutta-percha or vulcanized rubber has the advantage of light-
ness and durability, and, not being affected by acids, leaves nothing
to desire for the manufacture of a permanent funuel.

The displacement apparatus recommended in the previous editions
of this work as almost indispensable to the pharmacist and physi-
cian, may be well replaced by a funnel in almost every small
operation. For details of the mode of preparing displacement
tubes extemporaneously and managing the process, see the chapter
on Displacement or Percolation.

One or more evaporating dishes of Berlin or fine porcelain ware,
and a porcelain cup (Fig. 71), will be found convenient in the pre-

Fig. 70. Fig. 71. Fig. 72.

C_ T

Evaporating dish. Porcelain cup. Capsule.

paration of many of the galenical and most of the chemical prepa-

rations appropriate to the office or shop. These dishes are of

different prices according to quality, and range from the two
allon to the one fluidounce size.

The flask (Fig. 73) is a cheap and convenient implement for
small operations requiring heat, and especially for forming solutions

of saline ingredients.

Fig. 73. Fig. 74,

The tripod (Fig. 74), or a retort stand,
sold by dealers in apparatus, should not
be forgotten, as being necessary to the
convenient use of the foregoing.

Vials.—The physician’s outfit usually
contains from half’ a gross to a gross of
prescription vials, varying in size from

Flask. Tripod. f3viij to f388. Ae more of the smaller

sizes are used than of the others, it is
desirable to have about the following proportions in a gross: One
doz. f3viij, one doz. f3vj, two doz. f3iv, three doz. f3ij, three doz.
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f3j, two doz. f3ss, though usually a larger number of the two
sinaller sizes are introduced at the expense of the three largest
sizes. Several of the larger sizes should bhave wide mouths, for
convenience in bottling solid substances, and also to adapt to the
displacement apparatus.

A few vials of half drachm, one drachm, and two drachms capa-
city are very desirable for articles dispensed in these small quanti-
ties. Vials in commerce are classified as flint, German flint, and
green glass; as fluted and plain; and as long and short. Flint
vials are considerably more expensive than the green; though they
are far more elegant for prescription purposes. They are generally
made in a mould. Of the fluted vials, the long (Fig. 75) are the
most convenient for ordinary purposes; they admit of a larger
label being pasted on them, which is sometimes desirable in case
of prescriptions, and they are more convenient for medicines that
are to be administered by drops. :

Fig. 76 represents a short fluted vial of the same size, and having
a wide mouth, adapting it to solid substances. Fig. 77 is a flint

Fig. 75. Fig. 70. Fig. 77.

Fluted long prescription vial, ‘Wide-mouthed fiint Plain prescription vial,
of flint glass. fluted vial. of flint glass.

vial, now very much in vogue, intermediate between the two pre-
ceding in height, and without the fluted surface; these are apt to
show a crease down their whole length, at the point where the two
balves of the mould in which they are made come together in
shutting it, a common feature in all bottles made in moulds which
open aud shut by what may be called a lateral suture. Figs. T8,
79, and 80 represent vials blown without a mould, or in an open
clay mould, and finished by hand. These have a handsomer and
smoother surface, though less regular and uniform in shape, as here
the shape depends on the skill of the finisher, not on the construc-
tion of his tools. German flint vials are intermediate in price
between those of flint and common green glass. They are very well
adapted to ordinary dispensing purposes, and, as made by our best
manufacturers, leave little to desire.

The shape of the lip is one of the most important considerations
in the selection of vials; if the lip is too narrow or rounded, a con-
stant source of annoyance will occur from the liquid trickling down
the neck and sides of the vial after pouring from it, and it will be
impossible to drop from it at all. Figs. 79 and 80 represent the
old-fachioned cheap green glass blown vials; the vial shown in
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Fig. 79 has the disadvantage of not standing up, and is usually
suspended by a string. Those who have the groceedings of the
American Pharmaceutical Assoriation at hand (vols. xvii. 855; xx.
90) will find several papers upon glassware, which will give infor-

mation upon this whole subject.

Fig. 8. Fig. 79. Fig. 80.

Plain German flint vial, Old-fashioned long Short prescription vial,
green vial, green glass.

A few colored vials may be advantageously introduced into an
outfit for use in dispensing solutions of nitrate of silver, or other
solutions decomposable by light. Some pharmacists adopt the
plan of dispensing poisonous preparations and liquids, designed for
external use, in vials of peculiar shapes or colors, for the sake of
distinction. The disadvantages of any attempt to substitute pre-
cautions of this kind, for that constant vigilance in regard to medi-
cines which is the only safeguard of the public, must have occurred
to every person of experience.

Corks.—These are exceedingly variable in quality; the softest
and most perfectly shaped varieties, though expensive, are so far
preferable for use as to make them cheaper in the
Fig. 81. end. Tapering or “homeopathic” corks possess
7\ the advantage of being fitted to vials of various
il sized necks with great facility, and if sufficiently
i “velvety,” will bear thrusting tightly and securely
k| into their place. These remarks are equally true
‘ of the larger sizes, called bottle corks ; of these we
,rpemg and have pint corks, quart corks, demijohn corks, and
straight corks, flat or pot corks, the last being used chiefly for wide-
mouth packing bottles and earthen jars. There is
a variety called “citrate corks,” introduced since the invention of
citrate of magnesia solution, very uniform in size and quality, and
an improvement on the ordinary pint corks. It is well to be sup-
{ﬂied with a few of these, though vial corks constitute by far the
algest proportion of the number required.
mong the numerous gum-elastic implements which have come
into use within a few years are suitably shaped stoppers, adapted
to bottles of various sizes. These are not liable to the same objec-
tions which apply to corks; they are not acted upon by the strong
acids or alkalies nor by iodine. They are, however, comparatively
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expensive, and their surface is not so well adapted to the purpose
as the soft, velvety surface of cork.

Paper of different kinds should not be overlooked in making up
an outfit. The most useful is druggist’s white wrapping-paper,
which should be fine without being heavy or spongy in its texture;
it should not crack at the edges when turned over sharply ; this
paper is that sold to printers ordinarily ; it should be well calendered.
so that the various materials will not adhere to it. The sizes met
with in commerce are medium, about 19 x 24 inches, and double
medium, 24 x 38 inches. The price of this paper is generally in
proportion to its weight. It varies in the Philadelphia market
from 12} to 20 cents per pound, varying with the quality and
with the relation of supply and demand. For directions in regard
to dividing the sheets, for dispensing medicines in packages, see
chapter on Dispensing.

The kind of paper called flat cap will be found very convenient
in addition to the above, especially for putting up powders in small
doses.

Filtering paper should be without color, and of a porous texture,
and yet sufficiently firm to sustain the weight of the liquid placed
upon it. The market is now freely supplied with a superior article
in circular sheets, called French filters.  Swedish filtering paper is
the very best, and is preferred for analytical processes; it 1s, how-
ever, too expensive for common use in the shop.

Envelope paper, though not white, and hence seldom used for
ordinary dispensing purposes, is extremely useful as an outer wrap-
per to packages requiring additional security.

Fancy paper, employed for capping corks, or as a very nice outer
wrapping to packages, is recommended to those who desire to prac-
tise neatness and elegance in dispensing. Tin-foil is also required
for covering jars of ointment, deliquescent powders, etc.

Pill Boxes.—These are of three kinds: 1st. Paper pill boxes,
adapted to dispensing pills. 2d. Wooden pill boxes, or chip boxes,
made of shavings, and best suited for ointments, confections, etc.;
of this article, a very beautiful style is imported from England,
which commands nearly double the price of the American kind.
The most pertect chip box yet produced is that made by rolling a
thin shaving of wood around a steel mandrel, and coating the sur-
tface of the shaving with glue; when this has set, a second shaving
is glued upon the first, the grain being reversed; after drying, the
bottom and top, both of double thicknesses of shaving glued to-
gether, are glued into their places; this box is impervious to grease
and varnish, and will resist much hard handling. 3d. Turned
boxes, which have been recently introduced for dispensing pills, and
are certainly more substantial than either paper or chip boxes.
They do not, however, serve so good a purpose for ointments; the
bottom, being cut across the grain of the wood, soon becomes satu-
rated with the grease, and soils everything it is set upon. When
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Fig. 82. these boxes are used for ointments, they should
be lined with a good coating of glue, put on hot.
Pill boxes are usually sold by the dozen nests,
wrapped in paper. Sometimes a nest contains
three, and sometimes four boxes, ranging from
Neck pillboxes.  about an ounce capacity to one-fourth that size.
A new pattern of paper pill box, recently intro-
duced in the best pharmaceutical establishments, is here figured.
It is made with a shoulder; the top and bottom overlap the edges, so
that they cannot be forced in by ordinary pressure. The diameter
being large in proportion to the depth, they are conveniently car-
ried in the waistcoat pocket.

The physician should provide himself with a tin case, in the
shape of a closed eylinder, in which to carry his gum catheters and
bougies, and another for adhesive plaster cloth, which otherwise is
liable to become useless in our climate.

In severe illness, and especially after confinement, patients are
frequently so situated as to be unable to be moved without great

Fig. 83. Fig. 84.

Slipper bed-pan. Qovered bed-pan.

inconvenience and danger, and a variety of urinals and bed-pans
have been contrived. ¢ The slipper,” made of tin, upon the plan of
Dr. Jos. Warrington, is adapted to the use of females, and is cer-
tainly an improvement upon any contrivance for the purpose. It
is of precisely the shape best adapted to slip in between the thighs
and under the lower extremity of the back, without pain, and to
receive the evacuations, whether alvine or urinal, without the
danger of soiling the sheets.

The bed-pun of planished tin, Fig. 84, is a wedge-
Fig. 85. shaped receptacle neatly covered by a movable lid,
while the tubule is eftectually closed by a brass
screw, facilitating the complete closure of the ap-

paratus till its removal from the apartment.
Among the useful additious to the physician’s
and pharmacist’s outfit is the pamphlet case here
figured. It consists of a tin case of the size
of a large octave volume, adapted to receivin%
and preserving the journals and other unboun
publications, which will accumulate on the hands
of any one who is properly alive to the current
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literature of his profession. By having several of these, one can be
appropriated to each of the periodical issues, and one reserved for
the occasional pamphlets, price currents, etc. At the end of the
year, their contents may be sent to the binder, or tied in packages
and laid away.

In the selection of implements and utensils of all kinds, it should
ever be remembered that those of the most durable materials and
thorough workmanship are the most economical, giving satisfaction
while in use, and often being valuable as old material when no
louger fit for the purposes for which they were obtained.

The other items to be mentioned are a few pieces of fine Turkey
sponge for surgical use, and one for the inhalation of ether, if a
friend to anmsthesia in surgery and obstetrics; a corkscrew,a ball
of fiue linen twine, a pair of scissors, a few coarse towels for wiping
mortars, a tin cup for heating liquids, a sheepskin for spreading
plasters, etc.

The apparatus and furniture here described are such as may be
regarded as necessary to the outfit of a country practitioner. I
shall find occasion, in the subsequent parts of this work, to refer to
many implements which it would be superfluous to describe in this
place, though frequently included in the outfit.

CHAPTER II.
CELLAR, STORE-ROOM, AND LABORATORY.

THaE cellar is an important part of the drug store, and yet some
pharmacists, from their location, are debarred from any but very
small underground accommodations,

If large, dry, and light, the cellar will supplement the ground
floor for important storage and laboratory uses. DBesides the fuel,
the ash-pit, the soda-water fountain, and ice-chest, it may contain
the screw press, drug mill, mortar for contusion, packing material,
boxes, shelving, drawers, and working counter.

In some of the city stores, where the value of real estate prevents
much extension of the ground floor, the cellar is made use of as
a laboratory, being extended under the pavement as well as under
the store. In some wholesale establishments a steam-boiler, steam-
engine, stills, evaporating pans with stirrers, also blue-mass mill,
plaster machine, or any similar apparatus required by the nature of
the business, are located in the cellar. The disadvantages of this
arrangement are, the strong odor of the evaporating liquids per-
vading the store, the jarring motion from the proximity of the
machinery when in use, and the increased danger of an accideutal
fire in the basement, involving the destruction of the whole build-
ing and its valuable contents.
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For the purposes of a retail business carried on in a buildin
also occupied as a dwelling, a suitable portion of the cellar shoulg
be separated by a brick partition from tha!: used by the family, and
if practicuble vaults should_ be dgg, one for the coal bins and the
other for the storage of highly inflammable liquids; this should
communicate with the cellar by a passage, and a direct and easy
ascent should be provnd_ed to the stree§ and to the store.

Upon the ghelves, which should })e sntuategl in the coolest part of
the cellar, and lighted by gas at night and if necessary during the
day, should be arranged allon, half-gallon, quart, and pint pack-
ing bottles, to hold the full quantities of the respective waters,
tinctures, spirits, syrups, fluid extracts, and similar preparations
which the demands of the business require to be made or bought at
one time, 8o as to replemsh.t-he furniture bottles in the store. It
will be impossible, in organizing a new store, to make exactly the
quantities required, and in the developments of the business these
will probably be modified, if not uniformly increased. In the ab-
sence of experience, the best rule to follow as to quantities is pro-
bably that of the United States Pharmacopeeia, which generally
directs about the gnantity of each preparation appropriate to a
retail store. Doubtless many beginners have found their first out-
fit to last much longer than they expected, but, on'the other hand,
it is very promotive of business to have epough in stock to supply
any unexpected demand, and t-o be able,_wntlmut delay, to replenish
the furniture bottle at any time that it may be emptied. There
is no better place to keep this.class of goods than a cellar of a low
and nearly uniform temperature the year round, out of the reach
of a strong suulight, though not so dark as to render the reading

ifficult.

d The drawers and other receptacles in the cellar are adapted to
the extra stock of sponges, corks, vials, bottles, jars, and similar
articles for which there is not space in the store. Here baskets of
sweet oil, boxes of Saratoga and other mineral waters, and barrels
of whiting, rotten-stone, and the like, may also be kept—care being
taken not to encumber any unoccupied corner with materials out
of sight, and consequently likely to be forgotten.

The cellar need not be plastered, and the joists will then afford
gupport to narrow shelves, na.ilec{ on to their lower edge, which
may be labelled on the under side 8o as to be easily read from
below. These shelves will be appropriate depositories for such
vials of volatile oils, syrup of iodide of iron, jars of pomade, and
duplicate small packages as it is desirable to keep out of the
light and heat of the store. The cellar may advantageously con-
tain a heater, such a8 is now eo extensively introduced into base-
ments; and if the demands of the store and upper rooms are moderaute,
one placed in a central position in the cellar, though designed to
supp?y warm air to the store and upper rooms, will diffuse sufficient
warmth around it to take off the dampness, which constitutes the
greatest objection to an under-ground place of storage.

Incellars and vaults the labels of the bottles and other permanent
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receptacles of surplus stock should be written with black varnish,
as they are not if thus marked liable to become obscure by fading
as when lettered with ink; and the moulding of the paper, in the
absence of a better material, can be prevented by washing it with
a solution of corrosive sublimate.

As a general rule, packages of chemicals which are in the least
deliquescent, or of vegetable substances, whole or powdered, unless
in tight glass or metal, are unsuited to storage in the cellar; but Ly
weather-boarding the walls, or lining them with studding and lath
and plaster, flooring with boards laid upon joist, and ventilating
suitably, and warming with stove or furnace, a dry, very satistac-
tory, and comfortable store-room and laboratory may be obtained
under the store.

If there i3 a wault, it should have shelving for bottles or demi-
johns of ether, Hoffmann’s anodyne, beuzine, gasoline, and, if the
cellar is warm, for the fruit juices and the more easily fermentable
syrups, and for the summer supply of lard and certain ointments
which require to be kept cold. The alcohol barrel and any carboys
of acid or ammonia may have stands under the shelving, or in an-
other part of the vault. = As it is not desirable to introduce artificial
light into the vault, bull’s-eye glasses or the patent vault lights
may be advantageously placed in the crown of the vault to light it
during the day, and a similar glass may be cemented into a hole
pierced in the wall, which will supply artificial light from the
cellar at other times.

An ice vault or chest is almost indispensable to a pharmaceutical
store in the climate of the United States. If carbonic acid water
is sold on draught, the ice supply is of sufficient importance to
claim special arrangements for its preservation, and, in connection
with this, means of refrigeration for fermentable liquids and bottled
mineral waters should be provided. A vault communicating with
the cellar and with an opening .
from the street may contain an Fig. 86.
ie closet such as is shown in
Fig. 86; it is provided with a
shoot and an opening from the
street for the delivery of the ice
into a box with a heavy wood-
en slat floor perforated, or on a
slant,s0 that the melted ice will
flow off as soon as produced.

Under thisa metal or slate-lined

box may be placed to receive Ice vault and closet,

suy articles not injured by

moisture which retiuire to be brought to a temperature nearly
nrproac:hino' the melting point of ice. Adjoining the ice-box is a
closet in which syrups, cream to be used in connection with the
solu-water syrups, lard, and any preparations which require to be
kept uniformly cold, may be set away upon shelves. Slateis a good
naterial for lining such a closet and for constructing the shelves.

\
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There should be small openings between the ice-box and the closet
to promote the circulation of air. There may also be a pipe con-
necting with a flue so as to draw in a current of air from the ice
through the refrigerator; but this will iucrease the melting of the
ice, which is gencrally to be guarded against. Large refrigeratin
vaults are sometimes constructed on this principle, in contact wit
ice-houses, a few bricks being left out near the bottom of the par-
tition between them ; but it is not practicable to keep large quan-
tities of ice under the pavement in the city from scason to season.
A large bulk, not less than sixteen feet square and nearly the same
depth, is considered the least quantity that will keep well.

The Pharmaceutical Laboratory, erected for the manufacture of
the varied products of our art in large quantities, to meet an ex-
tensive wholesale demand, should be in the suburbs or manufactur-
ing quarter of a large city, or in some readily accessible rural
district; while a retail or dispensing store requires a location either
on a business thoroughfare where it can attract transient custom,
or in the midst of the dwellings of the people; and yet in some
instances these two are so far combined that a laboratory of con-

_siderable size is directly attached to the dispensing store.

This work is not written for the very few whose aim is to devote
themselves to manufacturing pharmacy, or to one or other of the
numerous specialties into which it is divided, so much as for the
many whose chief business is to retail medicines over the counter,
and to prepare for their own sales the numerous officinal and un-
officinal preparations prescribed by physicians and demanded by
the public.

A comprehensive treatise on manufacturing pharmacy, giving
the best forms of apparatus for large operations, and the details of
the numerous processes, with reference to economy aund perfect suc-
cess, i8 a degideratum ; but it would pay neither the author nor the
publisher for the great labor and expeuse it would involve, because
it would not meet an extensive demand.

The reader will be more profited by suggestions as to the arrange-
ment of an apartment for producing pharmaceutical preparations
in such quantities as are demanded by a dispensing store. The
location of this store will be regulated by circumstances. The cellar
has been already referred to as readily accessible from the store,
and on that account desirable; but a location on the ground floor
is in all respects to be preferred, and the top story is the next in
eligibility ; }lnere all noxious gases and the disagreeable vapors given
oft in evaporation are readily dissipated without annoyance, and
in case of accident from fire, the destruction of the building is not
8o imminent.

In the event of locating a laboratory up stairs, it should have a
hatchway and tackle for the conveyance of heavy packages; and
if steam is to be used as the means of heating, the boiler should be
located in the cellar or on the ground floor, and should communi-
cate with the laboratory by a steam pipe, which, with the water
supply, waste pipe, and drip from the evaporating pans, should run
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inside the walls or up and down a warm air flue, so as to avoid
the danger of freezing in winter. The floor should be covered
by tile or slate set in cement, and should slope in the direction of
the corner in which the waste pipe takes its origin; here a sink
may be let into the floor to collect the drippings. The laboratory
may contain a kitchen range set in the chimney, with a water-
back, which, in the absence of a steam boiler in the cellar, will
give a limited supply of hot water for use wherever needed. To
the store itself such a range is a useful addition, provided there
is room to locate it out of sight of customers and in connection
with a good flue. Fig. 87 shows a good range for pharmaceutical

Fig. 87. Fig. &8,

Range for store and laboratory, Stove for similar uses.

purposes. It furnishes accommodation for two vessels the con-
tents of which can be kept boiling rapidly, while four others can
be heated to ditterent temperatures; the ovens at either side will
enable the operator to desiccate articles at the same time. In the
absence of a kitchen range, a cooking stove will serve a good pur-
poee, and may be arranged as shown in Fig. 88. The top will
accommodate four vessels at one time, and in the oven a number
of articles may be gradually dried; a sand-bath can be readily
attached to this by causing the smoke and products of combustion
to traverse a flat iron pipe before reaching the chimney; upon the
upper side of this pipe a flange is turned up an inch or two all
around, in which space the sand is to be placed.

Although it i undesirable that the laboratory should be used for

neral storage, yet most of the substances to be employed in mak-
ing the various preparations should be near at hand. If practica-
ble, a store-room should adjoin the laboratory and communicate
with it by a door, otherwise the wall on at least one side should be
lined with shelves of sufficient width and at such distances apart
as to admit of 2 gall.,, 1 gall,, and } gall. bottles, demijohns, tin
cans, and stoneware jars, containing the leading articles demanded
in the course of the manufacturing processes. The products will
mostly be stored in the cellar when completed, and the alcohol
supply, where received in barrels, may be emptied into cans and
apportioned between the cellar and laboratory. The alcohol dis-
tillates collected in the process of concentration of extracts and
fluid extracts, suited only to the same use again, will each need a
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separate can or bottle. If the cheap mineral acids, ammonia, or
glycerine are purchased in carboys, they may be placed under the
shelving on a platform elevated about fifteen inches from the floor.
A barrel of sugar will be needed, and should have an appropriate
place allotted to it. Besides a counter like that already figured on
page 38 (which may be greatly extended), there should be one for
weighing, on which the laboratory scales should be kept. Pro-
cesses in which fluids are used should be separated from those re-
quiring perfect dryness; in fact, the folding of Seidlitz powders,
the putting up of toilet powders and dentifrices, and similar opera-
tions, which are largely pursued in some stores, are unsuited to the
laboratory.

Heavy percolators should stand on separate frames, and be sup-
gorted by iron bolts fastened firmly to the sides and resting in

oles in the frames, just high enough to allow of conveniently

packing them, with room to draw off the
Fig. 89. percolate below. This pergits their being
inverted when the percolation is complete.
A large box, suitable for convenient remo-
val, should be always at hand for the re-
ception of débris, which will rapidly accu-
mulate; into this the ashes and sweepings
. may be thrown; and a separate barrel for
" \ broken glass will bring a small revenue.

Fig. 89 shows a carboy and siphon
arrangement invented by Chas. Bullock,
of Philadelphia, for drawing off acids,
ammonia, and other liquids.

This arrangement consists of a cap of
stout sheet caoutchouc with two apertures, which are prolonged
into small tubes, one of a size sufficient to permit the siphon tube to
pass. The other, through which a small tube passes a few inches
into the neck of the carboy, is smaller. The cap is fastened air-
tight around both the tubes, and covers the outside of the neck of
the carboy, around which it also is fastened airtight. Upon blow-
ing steadily into the small tube, a pressure is exerted on the surface
of the liquid, and it finds exit through the siphon, which continues
in action until stopped by some appropriate cause.

Carboy siphon.




PART IL

CHAPTER L
ON PHARMACOPEIAS.

Ever since medicine has been cultivated as a liberal profession,
the necessity las been increasingly recognized of definite and
authoritative standards to regulate the strength and purity of
medicines; heuce the adoption of Pharmacopeias. In most Euro-
pean countries the Pharmacopeeias have the authority of law, being
edited by learned men appointed to the service by the respective
governments. In the United States, where the State and national
governments interfere but little with professional pursuits further
than to grant acts of incorporation to organizations representing the
several professions, the Pharmacopeeia originates with the medical
and pharmaceutical colleges. Although each country possessing a
Pharmacopeeia properly gives preference to its own, the mixed
character of the floating population in all countries requires some
acquaintance on the part of well-educated pharmacists with the
officinal standards of other countries. A Universal Pharmacopeia
is a compendium of all the Pharmacopsias for comparison and refer-
ence to formulas and synonyms. The last issued is that of Jourdan,

ublished in Paris, 1828. In it are formulas from more than thirty
f’barmacopaaias, nearly all of which are national, a few only being
limited to military or hospital purposes. Some of these have since
been consolidated, as the Eondon, idinburgh, and Dublin into the
British. The more important of those existing, omitting these
three, are given in the following list, with their gates:—

List of Pharmacopeias.
The Pharmacopeeias denoted by the asterisk * have been superseded by the German.

Pharmacopeeia Amstriaca . . . . . . . . Vienna.
1792. Pharmacopeia Amstelodamensis Nova . . . . Amsterdam.
1850. Pharmacopeeia Batava . . . . . . . . . Amsterdam.
1859. Pharmacopeeia Bavarica . . . . . . . . . Munich*
1856. Pharmacopeeia Belgica . . . . . . . . . La Haye.
1868. Pharmacopceeia Danica « « « « « « . Copenhagen.
17%7. Dispensatorium Pharmaceuticam Brunsvicence . Brunswick.*

Pbarmacopeeia Hispana . . . . . . . . . Madrid.
1866. Codex Medicamentarius sive Pharmacopeia Gal-
liew . . . ....... ... . . Pars

(63)
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1825. Pharmacopceia Ferrarese . . . . . . . . Padua.

1850. Pharmacopeeia Fennica . . . . . . . . . Abo.

1791. Pharmacopeeia Fuldense . . Frankfort sur le Main.*

1780. Pharmacopeeia Genevensis (Swiss) .« « . Gendve.

1804. Pharmacopeeia Pauperum in usum Institati Cli-
nica Hambergensis. (Notinuse.). . . . . Hambourg.

1831. Pharmacopceeia Hannoverana .o Hanover.*

1827. Dispensatorium Electorale Hessiacum . . . Marbourg.*
1794. Dispensatorium Lippiacum genio Moderno Ac-

commodatum . . . . . . . . . . . . Lenigo*
1801. Pharmacopeeia Oldenbergica . . . . . . . Oldenbourg.*
1826. Pharmacopeia Lusitanica .+« « « . . . Lisbonne.
1764. Dispensatorium Medico Pharmaceuticum Palati-

matus . . . . . . . . . . . . . . . Manheim*
1817. Pharmacopeeia Regni Polonie . . . . . . . Varsovie.*
1822. Pharmacopeia Castrensis Borussica . . . . . Kcenigsburg.*
1862. Pharmacopwia Borussica . . . . . . . . Berlin.*

Pharmacopeeia Rossica . . . . . . . . . St Petersburg.
1837. Pharmacopeeia Saxonica . . . . . . . . . Dresden*
1773. Pharmacopeeia Sardoa . . . . . . . . . Turin.
Pharmacopeeia Suecica « « « « +« « . . Stockholm.

1847. Pharmacopceia Wurtembergica. . . . . . . Stuttgard.*
1796. Pharmacopceia Herbipolitana . . . . . . . Wurzbourg.*
1815. Pharmacopceia in usum Noiscomii Militaris Wurz-

burgensis « « « « « « « « .« . . Wurzbourg.
1870. Pharmacopeeia Norwegica . . . . . . . . Christiania.
1872. Pharmacopceia Helvetica e e e e
1872. Pharmacopeeia Germanica . . . . . . . . Berlin.

The mere enumeration of the different Pharmacopeias will show
the great necessity there exists for one which shall have a quasi
legal authority in a country the population of which is so mixed
as that of the United States, and it also demonstrates the impos-
sibility of having all the formulas of the various Pharmacopceias
consoltdated into one for ourselves. The Pharmacopeia is not
to be looked to as a guide to novelties in Pharmacy, but as an
authoritative rule by which to prepare those remedies which time
and experience of the medical and pharmaceutical professions have
determined to be of such utility as to deserve a place in the national
code of medical formulee. '

The origin and manner in which our own Pharmacopeia was
brought into notice are now so well known that any history is
unnecessary; it is only proper to say that the national convention,
which authorizes its issue, provides for a stated (decennial) revision
of it, thus enabling the professions interested to have a definite
time to report their varied experience with the formulas already
authorized, and to prepare new ones when they feel that such are
required, either by the failure of the old ones or the omission of
such as had not been sufficiently proven to be useful.

The Pharmacopeeial Convention of 1860 contained delegates from
Medical and Pharmaceutical organizations in seven States and the
District of Columbia, and from the army and navy of the United
States. Its sessions were held in Washington, and the Committee
of Revision of Publication, which contained a majority of prac-
tical pharmacists, met as heretofore in Philadelphia. The fourth
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decennial revision was not completed till the summer of 1863, when
the Pharmacopeia was published ; the last revision of this Text
Book, in part a commentary upon it, was immediately matured and
Kzt to press. Allusion has been made to the U. S. Dispensatory as

ving contributed largely to the establishment of the authority of
our national standard, while it has promoted the diffusion of medi-
cal and pharmaceutical knowledge. It remains to define the com-
parative utility of the Pharmacopaia and Dispensatory, especially
as so many students confound the two works with each other.
Every physician who practises pharmacy, as most country practi-
tioners do, and every druggist and apothecary, should possess a
copy of each of these works; the Pharmacopeia for use as a guide-
book in making officinal preparations, and the Dispensatory for
reference as an encyclopedia of materia medica, therapeutics, and
pharmacy.

The conciseness and brevity of the Pharmacopeia, the clear and
conspicuous type, and the absence of unnecessary detail adapt it
especially to the purpose of indicating the ingredients, the pro-
portions, and the mode of putting up the officinal preparations.
Liability to mistakes is greatly lessened by the clearness and accu-
racy of a recipe, which should always be open before the operator,
and should be continually consulted in the course of his manipu-
lations.

It will be in place to explain, in this connection, the use of the
term Officinal in this work. While by some this word is meant to
apply to all permanent preparations, by others it has an application
to those only which are spoken of in the Dispensatory or in foreign
Pharmacopeias. In this work the use of the term is restricted to
drugs and preparations mentioned in the U. 8. Pharmacopeia, and
I bave distinguished these throughout the work from such as are
omitted from that standard ; this is the only limit of the term
officinal which renders it definite and precise, and with this mean-
ing it certainly is most useful in a work like the present.

The Pharmacopeias of London, Edinburgh, and Dublin, which
were formerly much used in this country, and constituted the
standards for the British empire, have been superseded by one con-
solidated British Pharmacopeia, and it was the design in the third
edition of this work to introduce all the formule ot that, together
with our own; the long delay in the revision, consequent on the
disagreement on the vexed question of weights and measures, has
Krevented this, and somewhat limited the sphere of the last edition.

{any of the formulas of this Pharmacopeia and its various direc-
tions are embodied in this edition,and where change has been made
it will be noted.

Some idea of the plan of the U. S. Pharmacopceia,and especially
of the principles of nomenclatureadopted in it, may be drawn from
the following selections from the preface of the edition of 1850 :—

“The contents of the work are arranged in the two divisions of
Materia Medica and Preparations; the former enumerating and

defining medicines as they are derived from nature, or furnished by
5
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the manufacturer, the latter containing formulee, or rules, by which
they are prepared for use.

“ Both in the Materia Medica and the Preparations, the alpha-
betical arrangement has been adopted. In a work intended not
for regular perusal but for occasional reference, it has the great
merit of convenience. It has, moreover, the advantage that, making
no claim to scientific classification, it i3 not liable to the charge
of failure, so often and so justly urged against more ambitious
systems.

“ The Pharmacopceia was originally published both in the Latin
and English languages. This was, at the time, an innovation upon

encral usage ; as codes of this kind had been almost always issued

y the dignified bodies from which they emanated exclusively in
the Latin, which was considered as the language of science. In
the revision of 1840, the Latin was dropped; as it did not ofter
advantages equivalent to the trouble of adapting a dead language
to facts and processes for which it had no terms, and to the double
cost of the work which it occasioned. The Latin names, however,
of the medicines and preparations have been retained, and they
arestill generally, and often very conveniently, used in prescriptions;
and it 18 desirable that medicines should have designations by
which they may be recognized in all civilized countries.

“The system of nomenclature of the Pharmacopeia of the United
States is one of its chief merits. Adopted at a period when it was
without example in other works of the kind, and improved with
each successive revision, it now prevails to a considerable extent in
all the Pharmaceutical codes recognized where our vernacular tongue
is spoken. Its aim is to be simple, expressive, distinctive, and con-
veuient. In relation to medicines of vegetable origin, it adopts
for those which have been long and well known, the names by which
they have at all times been recognized, and which have withstood,
and will no doubt continue to withstand, all the mutations of science.
In this category are such titles as Ammoniacum, Camphora, Galla,
Opium, Senna, ete. For medicines of more recent origin, which
had received no distinctive officinal designation, it takes either the
generic or specific title of the plant or animal from which the medi-
cine is derived. Thus, we have the generic names Anthemis from
Anthemis nobilis, Chimaphila from Chimaphila umbellata, Eupato-
rium from Eupatorium perfoliatum, Gillenia from Gillenia trifoliata,
Lobelia from Lobelia inflata, cte.; and the specific names, Senega
from Polygala senega, Serpentaria from Aristolochia serpentaria,
Turaracum from Leontodon taraxacum (now Taraxacum dens-
leonis), ete. A very large proportion of the names have been
formed in this way ; and as the generic or specific title of the plant
had its origin, in many instances, in the vernacular name, the origi-
nal designation is thus fixed and perpetuated.

“ When it happens that two different medicines are obtained from
difterent species of the same genus, it becomes necessary to adopt
either for both, the whole botanical title of the plants, or for one
of them the generic or specific name, and for the other the whole

™
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name. Thus we have Cassia Fistula and Cassia Marilandica,
Quercus alba and Quercus tinctoria, as titles both for the plants and
their medicinal products; and, in the case of the difterent species
of Gentiana, the generic name Gentiana for the product of G. lutea,
and the whole name, Gentiana Catesbei, for that of the species de-
signated in scientific arrangements. When different parts of the
same plant are recognized as distinct medicines, they are designated
by attaching to the generic or specific title the name of the part
employed. Thus are formed the names Colchici Radiz and Colchici
Semen from Colchicum autumnale, and Stramonii Folia, Stramonii
Radiz, and Stramonii Semen from Datura Stramonium. When
these names become established in pharmacy, it does not follow
that they are to be changed with the changing scientific titles.
On the contrary, it is generally best to retain them, unless, by
doing so, injurious confusion may be occasioned. Thus we have
Prunus Virginiana as the name of wild-cherry bark, though the
tree from which it is derived is now usually designated by botanists
as Cerasus serotina. It will be noticed that the Latin names are
generally used in the singular number, even though the idea of
plurality may be essentially connected with the medicine. Thus,
Cantharis, Caryophyllus, Ficus, Galla, Limon, etc. are used instead
of the plural of these terms respectively; and, in reference to the
names derived from the part of the plant employed, the same plan
is mostly followed, as in the case of Stramonii Semen, Colchici
Semen, etc. In this the example of the Roman medical writers,
particularly of Celsus, has been followed.

“1In the use of English names, it is not deemed necessary that
they should be literal translations of the Latin terms; but that title
is preferred which custom and the genius of the language seem to
sanction. Thus, the English name corresponding to Linum is not
Max, but Flaxseed ; and, on the same principle, Faniculum is called
Fennel-seed ; Ulmus, Slippery Elm Bark; Glycyrrhiza, Liquorice
Root, etc. Nor are the English names always in the same number
asthe Latin. 'We may correctly say, Caryophyllus, Galla, Prunumn,
and Rosa; but the genius of our language requires that we should
translate these terms Cloves, Galls, Prunes, and Roses.

“The plan of nomenclature in relation to medicines of mineral
origin is to give the proper scientific name, when convenience or
some higher principle does not call for a deviation from that rule.
Hence, the names of most mineral medicines are in strict accord-
ance with existing scientific usage. But, in some instances, short
and old established names are preferred to the scientific, especially
when these happen to be somewhat unwieldy. Thus, Alumen,
Calamina, and Creta have been preferred to the chemical names
Alumine et Potasse Sulphas, Zinci, Carbonas Dnpurus, and Caleis
Carbonas Mollis. In other instances the chemical designation is
more or less unsettled, or the composition of the substance has not
been decisively determined. In such cases, either an old name is
retained, as Acidum Muriaticum instead of either Acidum Hydro-
ckloricum or Acidum Chlorohydricum; or some name is preferred
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generally expressive of the composition without aiming at chemical
accuracy, as Calx Chlorinata, taken from the London Pharmacopeeia,
and Ferrum Ammoniatum.

“In other cases, it is considered safest to designate very active
medicines, which, if their strict chemical titles were used, might be
dangerously confounded, by names which, though upon the chemical
basis, have some epithet attached expressive of their distinctive
character, as mild chloride of mercury and corrosive chloride of
mercury, instead of protochloride of mercury and bichloride of mercury.
Sometimes, for convenience sake, when no risk of confusion can
possibly arise, names are adopted sufficiently expressive of the nature
of the substance, though not precisely so; as sulphate of iron instead
of sulphate of protoxide of iron, hydrated oxide of iron instead of
hydrated sesquioxide of iron, ete. 1f any part of the nomenclature
of mineral bodies should seem at first sight somewhat incongruous,
it will be found to have been adopted in accordance with some one
of the principles here stated, or in some other way to have the ad-
vantage of convenience or utility. Not a single name has been
given or retained without careful consideration.”

The nomenclature of the last edition of our Pharmacopceia has
been changed somewhat, to render it more consistent with itself
and more in accordance with the progress of chemical teachings.
Formerly it was the usage of the Pharmacopeia to allude to sul-
phate of protoxide of iron as ferri sulphas, while the corresponding
salt of sodium or potassium was termed sulphate of soda or sulphate
of potassa,a distinction perfectly recognized by chemists a few years
ago, but now the term used is sulphate of potassium or sodiwin ; this
method has the advantage of uniformity, and does not attempt to
define the mode of combination at all, and so may be considered
more permanent than a method which attempted to decide what dif-
ferent and equally good authorities considered unsettled questions.

“ When the officinal names of particular medicines may be sup-
posed not to have yet become universally known, and the old names
are still extensively used, the latter are given as synonymes in a
subordinate type and position ; and those officinal titles which have
been superseded by others adopted at the present revision, are
inserted beneath, with a reference to the Pharmacopceia of 1860
[in the last edition].

“To one familiar with the British Pharmacopeeias, it will be
obvious that, in the preparation of our own, many of the processes
have been taken from them with little alteration. This has been
done advisedly.” '

It is of the highest importance that medicines having the same
name should have the same composition; and as British works on
medicine are much used in this country, it would lead to never-
ending confusion if the substances they refer to by name should
differ materially from those known by similar names with us. It
has, therefore, been a general aim to bring our pharmacy into as
near a correspondence as possible with that of Great Britain; but
in all cases in which a greater purity or efficiency in the medicine,
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or greater convenience and economy in the process, or any peculi-
arity in the relation of the preparation to our own circumstances
and wants, called for deviation from the British standards, modified
or wholly original processes have been adopted.

In the United States the Pharmacopceeias used in addition to our
own are the British, Prussian, and French. The last two are used
principally in the shops of German apothekes, to which the nume-
rous German citizens naturally resort, and in the French pharma-
cies, of which there is usually one or more in each large city.

At the date of the present revision of this work, the last edition
of the British Pharmacopeia bears date 1867, of the Prussian
(Pharmacopeia Borussica), 1862, of the French (the Codex), 1872,
the latter being now under revigion. The United States Pharma-
copeeia has just been issued for the sixth time. The convention
which met in Washington in May, 1870, appointed a committee
of revision, which, having met at intervals for nearly two years,
and subjected the work of their predecessors and of the several
colleges, which prepared preliminary reports, to a thorough revis-
ion, Dave issued the result in a volume of 383 pages, which is of
authority for the next decade.

In the original and subsequent revisions of the present work,
the object of supplying to physicians and pharmacists a more fre-
quent and less restricted view of the progress of pharmacy, in
connection with a practical treatise upon the science and art of
pharmacy, has been attempted; in the present edition most of the
working formulas of the Pharmacopeia of 1870 are introduced, to-
gether with a large number of unoficinal and extemporaneous
tormulas and prescriptions.

CHAPTER II.
ON WEIGHTS AND MEASURES AND SPECIFIC GRAVITY.

METROLOGY embraces the science of determining the bulk or ex-
tension of substances, called measurement, their gravitating force,
called weight, and the relation of these to each other, called spe-
cific gravity.

In the present essay it is not designed to enter into the subject
farther than is necessary to the student of medicine and pharmacy.

WeieaTs AND MEAsures.—So difficult has it been found to
modify or materially alter the systems of measurement and weight
banded down from the earliest antiquity, and tenaciously adhered
to by the mass of the people, and so inadequate have been the
efforts of the British crown and Parliament to supply proper and
invariable standards, that the present Troy and Avoirdupois
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weights are believed to be even less perfect and consistent with
each other than the very ancient standards from which they were
derived. The inconveniences attendant on the use of separate sets
of weights and measures for diftferent kinds of commodities have
probably always been felt, and are only partially remedied by
adapting these to one common unit to which all can be reduced.
This adaptation, in the case of our different standards, is through
the grain or unit of weight; the systems of Troy, Apothecaries’
and Avoirdupois weights, and of Wine measure, are all readily
compared through this common standard—the grain.

Troy Weight is used by jewellers, and at the mints, in the ex-
change of the precious metals. Its denominations are the pound,
ounce, pennyweight (= 24 grs.), and grain.

Apol}iecaries’ Weight is used by apothecaries and physicians in
mixing and prescribing medicines, and is officinal iu the United
States Pharmacopeia. The denominations of the apothecaries’
weight are pounds, ounces, drachms or drams, scruples, and grains.
Its pound, ounce, and grain correspond with the Troy weight.

Avoirdupois Weight is used in general commerce, and by apothe-
caries in their strictly commercial transactions, as in buying and
sclling medicines without the preseription of a physician, and also
in compounding recipes for domestic purposes and for use in the
arts. As at present used, it has pounds, ounces, and fractions of
the ounce. Its higher denominations need not be named.

Decimal Weight, or Metrical System.—By the use of a decimal
system in measuring, which corresponds with the system of nota-
tion universally in use, the calculations for reducing one denomi-
nation of the old systems into another are avoided, the decimal
mark being all that it is necessary to adjust. So great is this merit
that men of science the world over now generally adopt it, and al-
though neither of the pharmacopeeias in use in the United States
uses it in their formulas, many regard its incorporation into phar-
macy as only a question of time. It is quite necessary to the un-
derstanding of modern chemical works to be acquainted with this
system.

The unit of length in the metric system is the metre, equal to
39.87 English inches; this is an arbitrary length, a standard metre
having been prepared by authority of the French government, and
preserved in Paris, from which all copies are made for use.

After earnest discussion in the Committee of final revision and
publication, appointed by the decennial Pharmacopewial Convention
of 1870, the use of apothecaries’ ounce has been continued in the
United States Pharmacopeeia, and this vexed question is set at rest
among us for another decade. This abandonment of the pound
and the use of the new officinal word troyounce remove the un-
certainty formerly pertaining to the weights directed in the offi-
cinal formulas, though the distinction between the officinal and
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commercial weights needs to be kept in view in many pharmaccu-
tical processes. .

In the General Council of Medical Education and Registration,
to which the Consolidated British Pharmacopeia was submitted for
adoption, the modification of the previously existing weights, in-
volving a change in the value of the grain, which had been adopted
by the Pharmacopeia Committee, was considered, and received a
most decided negative. The Council resolved, “That the weights
used in the British Pharmacopeia be the imperial or avoirdupois
pound, ounce,and grain; and that the terms ‘drachm’ and ‘scruple,’
a8 designating specific weight, be discontinued.”

The British Pharmacopeia has furnished much material for the
present edition of this work, and numerous formulas are inserted
m which the avoirdupois or commercial weight is directed, and
when this is intended care will be taken to indicate it in the text.

A knowledge of these standards and their relations to each other
—always a most important preliminary item in the study of Phar-
macy—is now rendered indispensable by the fact that the two
Pharmacopeias used in this country and in Great Britain agree
only in the unit of each system, the grain.

In the following tables I have endeavored to display, in the
simplest and most comprehensive maunner, the value of each de-
nomination in the respective weights, and the relation of these to
each other:—

Table of the U. 8. P. Apothecaries’ Weight.

20 grains = Jj (one scruple) gr. XX.
60 grains = 3j (one drachm) = Diij (3 scruples).
480 grains = 3j (one troyounce) = 3viij (8 drachimns).
5760 graius = 1bj (one pound) = 3xij (12 troyounces).

Talle of Avoirdupois Weights.

437.5 grains = 1 0z. (one ounce).
7000 grains = 11b (one pound, Com.) = 16 oz.

The use of signs is here scen to be of importance, as designating,
when correctly used, to which system of weights the particular de-
nomination refers; thus, 3j means 480 grains; while one 0z. means
437.5 grains. The sign for designating the pouud is not so distinc-
tive; 1bj is applied equally to the apothecaries’ pound, 5760 graius,
and to the avoirdupois pound, 7000 grains.

Comparison of the Apothccaries’ and Avoirdupois Weights.

The comparative value of the different parallel denominations may
be thus expressed :—

The apothecaries’ ounce, (troyounce) contains 423 grains more than
the commercial. The pound (3xij) contains 1240 grains less than
the commercial.
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The apothecaries’ pound contains 3xij; the avoirdupois pound
16 oz.

480 grains, (3j) X 12 = 5760 grains, 1bj, U. 8. P.
4375 *“ (loz) x16="T000 « 11b, Commercial.

To the pharmacist who manipulates with large quantities of
drugs, the use of apothecaries’ weights is very inconvenient, and a
convenient rule for couverting one system into the other is a de-
sideratum. The following is the simplest rule for the purpose with
which I am acquainted, and gives the exact result.

To convert a given weight troy into avoirdupois, reduce it to
ounces, add one-tenth, divide by sixteen, and deduct one and a
quarter grain for every ounce in the original question; the answer
will be in avoirdupois pounds, thus:—

124 + 12.4 = 136.4 =16 — 155 grs. = 8 Ib. 8 0z. 20 grs.

To convert avoirdupois weight to troy, reduce to ounces, and
multiply the number of ounces by .912, and from the result deduct
4.16 grains for every pound in the origiual question; this gives the
answer in troyounces:—

24 ozs. av. X 912—6.24 = 3xxi. Jvil.

United States Coins.

A convenient standard by which to test weights used in phar-
macy is furnished by the legal coins issued froin the mint of the
United States. Those of gold are to be preferred, and when new
will rarely be found to vary more than one-tenth of a grain from
the following weights:—

Double Eagle, $20 00, weighs 516 grs. | Quarter Eagle, $2 50, weighs 64.5 grs.
Eagle, 10 00, 258 * | Three Dollar, 300, “ 7Ti4 ¢
Half Eagle, 500, “ 129 ¢ [One Dollar, 100, ¢« 258

Weights—The balance, or scale, is of course indispensable to the
idea of metrology, and the possession of masses of Frevious]y as-
certained gravitating force, called weights, is equally necessary.
Scales are of various styles, although, for use in pharmacy, the
kinds figured in a former chapter among the necessary implements

Fig. 90.

Series of apothecaries’ or cup weights.

for furnishing the physician’s office, answer every purpose. In this
place, it will be proper to call attention especially to the usual
Jforms of weights of the different systems. The apothecaries’ weights
are invariably, for all denominations, made of brass or copper. The
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larger weights come in the cup form, as shown in Fig. 90. Each
cup is equal to the sum of all those which fit in it, or is twice the
sum of the next smaller. These weights are expensive, and, un-
fortunately, too little used by physicians, and even by some apothe-
caries. The small weights which accompany the

box scales, and figured in a former chapter, are Fig. 91,
used for all denominations up to two drachms,
and then the common commercial or avoirdupois
weights, which are cheaper than the brass cup
weights, are frequently brought into use.

These are usually in piles of iron, brass, or zinc,
of the form shown in the annexed figure, each
weight being half that of the one below it. Ina o0 0 0
large number of processes, officinal in the U. 8. “4ypois weights.
Pharmacopweia, one ounce or two ounces are
ordered, and in these cases, if the avoirdupois weight is used, a
Jij or 3j and 3ss weight must be added from the small set. In
the case of a pound being ordered, as there shown, 13 ounces from
the pile, and a 3j from the small set, will nearly approximate the
required weight.

The Decimal System.—The attention of pharmacists and of
commercial men has recently been directed to the subject of re-
forming the systems of weight and measurement in use in this
country and in England, and the most F‘ominent change now pro-
rosed 1s the entire substitution of the French decimal system for
all those now in use. This system is now used in most analytical
laboratories in this country, and throughout Europe, and although
its adoption for the purposes of trade is, as yet, considered rather
chimerical, yet it is worthy of careful study, and as it is so usetul
to all who pursue chemistry and pharmacy, the following table is
inserted.

Comparative Tulle of Decimal with Avoirdupois and Apothecaries’

Weights.
NAMES. “quivalentin Equivalent in Equivalent in ' Equivalent in
rammes. | Grains. Avo'dup’s Weight.!Apothe’s Weight.
| Ib. oz. gr. Ib. oz. dr. gr.

Milligramme . . .001 0154

Centigramme . . .01 1543
Decigramme . . .1 1.5434 1.5
Gramme . . . . 1 15.4340 15.4
Decagramme . . 10 154.3402 0} 45 2 340
Hectogramme . . 100 1543.4023 34 12.152 3 1 430
*Kilogramme . . 1000 154340234 | 2 3} 12173| 2 8 1 14
Myriagramme . . | 10000 | 154340.2344 |22 0} 12 2 9 4 20

The starting f»oint of this system, the metre, was supposed to be
the one ten-millionth part of the quadrature of the eartli’s circum-

# Abbreviated Kilo.
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ference around the poles, and this was selected as being a natural
and invariable standard from which to take a measure; the highest
authorities have, however, shown this assumption of accuracy to
be fallacious, and consequently not more worthy of regard than
any other standard that might have been selected. The metre has
been subdivided into decimetres, centimetres, and millimetres. A
cubic decimetre is called a litre, and this is the unit of measures
of capacity. It contains rather more than a quart. In order to
obtain a unit of weight, a cubic centimetre ot distilled water is
weighed at the temperature of 4° Centigrade (39.2° F.), and is
called a gramme. It is equal to 15.434 grains. The gramme is
divided, as is shown in the table below, into tenths, hundredths,
and thousandths, and multiplied in the same ratio, with names
corresponding to the weights contained in the table.

The apothecaries’ weight of other civilized countries is sub-
divided similarly to our own, though the value of the difterent
denominations varies considerably, as will be seen from the an-
- nexed table.

In Portugal, Spain, and Italy, all the subdivisions of the pound
correspond to ours, except the scruple, which contains 24 graius,
thus making the pound 6912 grains, onefifth more in number
than the troy grains contained in a troy pound. The medicinal
weight of France is the gramme, and for an account of the weight
about to become the standard in the German Zollverein, we refer
to a notice in the Amer. Journ. of Pharm., 1859, p. 207. The Nu-
remberg weight is the legal standard in Denmark, Norway, Sweden,
Russia, and in nearly all the German States, with the exception
of Austria, Prussia, Saxony, and Bavaria; but its value varies in
the different countries between 357.845 and 357.567 grammes, and
is still less in Sweden. In the following table the pound is com-
pared with grammes, and the different medicinal grains with the
troy grain :—

1b ie“rslm: Zollverein = 90’?).00 Qgram. i korn = 2%";;) Troy grs. = g}gg gram.
“ = 720, « grain'= 1.12 “ = .07 “
< Holland, Belgium, - « . =
Switzerland } = 375.000 “ =1005 =.0651
“ England and U. 8." = 373.246 « “ =1 “ = .0648
“ Bavaria, Greece = 360. “ “ = .,965 “ = .0625 «
“ Russia, Norway, ),
II\“[ranfort-on-the = 357.845 « “ = ,959 “ =.0625
ain
“ Denmark,Holstein,
lHessia, Wurtcm-} = 357.664 “ “ = 959 « =.0621 «
herg
“ lga;nbur;}{ = 357.629 « “ = 959 « =.0621 ¢
“ Baden, anover, ) “ ‘
Oldeuburg " } = 357567 = 959 “ =062 «
“ Berne == 356.578 “ “ = 955 ¢ = .0679 «
“ Sweden = 356.227 “ = 954 b = .0618 ¢
‘“ Prussia, Saxony, == 350.783 “ “ = 940 “ = .0609
“ Rome = 339.161 “ = .i8b u“ = .0491 «
“ Spain = 345072 * “ = 770 = .0499 «
“ Portugal = 344.190 “ “ = 769 ¢ = .0498 «
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Measures of capacity are used for liquids, and, in the higher de-
nominations, for corn and the cereal grains; but the only table of
these we need at present is that employed in medicine, called Wine
Measure. The unit of this system is called a minim, and is equal
to about .95 of a grain of pure water at 60° F.

Table of the Wine Measure. U.S. P.

60 minims are one fluidrachm.

8 fluidrachms are one fluidounce.
16 fluidounces are one pint.

2 pints are one quart.

4 quarts are one gallon.

Or thus: —
Minims. Grains of water.
60 = f3j (one fluidrachm) =m Ix = 56.9
480 = f3j (one fluidounce) = f3viij=  455.7
7,680 = Oj (one pint) =f3xvj= T7,291.2
61,440 = Cong. j (one gallon) = Oviij = 58,328.8

Besides the discrepancy occasioned by the minim not being
equal to one grain of the natural liquid standard, it will be per-
ceived at once that a wide variation exists in the denominations
above an ounce. The fluidounce contains 480 minims, as the
apothecaries’ ounce contains that number of grains; but in the
pint are 16 fluidounces, while the corresponding pound contains
only 12 ounces. From these causes, the adjustment of proportions
of solids to liquids, when accuracy is required, is a matter of no
little calculation.

In England this system of measures has been revived of latter
years, so as to bring about a close relation between the solid com-
mercial ounce and the fluidounce. In the Imperial measure, the
winim is equal to .91 of a grain, and it is multiplied as follows:—

Imperial Measure. Ph. Br.
Minims. Grains of Water.
60 = f3j (one fluidrachm) = M Ix = 54.6
480 = 3 (one fluidounce) = f3viij=  437.5
9,600 = O) (one pint) = f3xx = 8,750%
76,800 = Cong. j (one gallon) = Oviij = 70,000

The Imperial pint is, within an inconsiderable fraction, exactly
one-fifth larger than the wine pint.

A wine pint = 28.875 cubic inches, or 7291.11 grains.

Add ope-fifth, = 57575 “ or 1458.22 ¢«
34.650 « « 749.333 «
An Imperial pint =34.659 «  « 8750

The same relation holds good in the case of the gallon.

# Equal to 1 1b. 4 oz. avoirdupois weight.
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Metrical Measure of Capacity.—It may be appropriate to this
-place to describe the measure of capacity adopted in France, which
18 frequently referred to in scientific works, and has of late years
been introduced in analytical chemistry, for the purpose of avoiding
the weighing of precipitates, and to facilitate analyses in general.
The cube of one decimetre, which equals 3.937 English inches, is
called a litre, and measures 2.1135 pints. The weight of one cubic
decimetre of water at 4° C. (39.2° F.) is one kilogramme. The one-
thousandth part is a cubic centimetre, or one millilitre, and con-
tains 1 gramme of distilled water. The close relation between the
measures of length, of capacity, and of gravity, renders it more easy
to measure correctly than to weigh accurately.

By calculation from the above, we shall find that one fluidounce
of our officinal measure equals in capacity 29.53 cubic centimetres,

and we have thereby a convenient

Fig. 92. Fig. 93. means of ascertaining the correctness

of graduated measures without the

necessity of weighing water at a cer-

_ tain temperature on a delicate balance.

— All the subdivisions and the higher

! denominations may be easily culcu-

lated, and all that is necessary is to

measure the corresponding number of

cubic centimetres of any liquid into

the graduate in order to ascertain its
correctness.

Glass tubes, which are graduated
into the subdivisions of cubic centi-
metres—bureltes, as they are called,
shown in Fig. 92—are now exten-
sively manufactured and sold b
dealers in chemical apparatus. It
must be remembered that all these
instruments should be carefully tested
before reliance is placed upon them,
although they are generally correct.

Since the introduction of volumetric
solutions for analysis into the British
Pharmacopewia, the use of burettes has

reatly increased, and a useful stand
gus been devised by Dr. Squibb for
Buiette. Burette stand. the purpose of supporting them. See
papers in 21st volume of Proceedings of
the American Pharmaceutical Association. Fig. 93 shows the arrange-
ment of the stand when ready for use; the burettes are prevented
from slipping through the holes by sections of gum-elastic tubing
being stretched around them.

G'raduated measures of glass of Oj, f3viij, f3vj, f3iv, f3ij, f3j, £3j
capacity are manufactured, and sold by druggists; these are some-
times quite inaccurate, but may be readily verified, as above, by
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balancing them on the scales, and gradually adding pure water until
the required weight in grains, as shown in the tables, is attained.
In the same way we may graduate measures,

marking the denominations by the following Fig. 94.
ready process:—

Having thinly coated one side of the glass
with wax, balance it on the scales, adjust the
weights, and add the required number of

rains of pure water, observing to add it drop

y drop toward the last; as soon as the
weight 18 accurately counterpoised, remove the
measure to a level table or counter, so high that
it will be on a line with the eye, and carefully,
with the point of a pin, mark the line formed
by the surface of the liquid, and opposite this
- the appropriate sign; this may be rendered fyiv graduated measure.
more clear and distinct afterwards. In the
same way mark the various other denominations, having regard to
the temperature, which should not vary far from 60°. Now form
a paste, by mixing a sufficient quantity of finely-powdered fluor-
spar with sulphuric acid, and spread this over the marked surfaces,
and set the measure aside for a day or two, after which wash it off’
and remove the wax; the graduated measure is now indelibly and
distinctly marked, and, if we have used the proper care, more ac-
curately than is usual with those sold. I have compared two, in
which the one fluidrachm mark of one ‘corresponded nearly with
the two fluidrachm mark of the other, and in other respects they
were almost as ruch at variance.

Fig. 95 exhibits a graduated measure, patented by W. Hodgson,
Jr., of Philadelphia; it is made in a mould in which depressions
are cat for the several denominations of the scale,
and, on the reverse, for the corresponding approxi- Fig. 95.
mate measurements used in popular amf domestic
practice. By a plunger, which is graduated pre-
cisely to the required bulk and thrust into the mould
while the glass is fluid, the required measurement is
accurately adjusted to each of these marks, and the
necessity of further graduation is obviated.

These measures are much more accurate than the
endinary kinds met with in the shops, though the
glass is rather deficient in that perfect surface which
characterizes blown-glass vessels. The smaller sizes
are perfectly adapted to medicine chests and saddle-
bags, and are much more satisfactory in measuring fluidrachms
than the common kinds.

A precaution to be observed, whether in graduating or using a
measure, particularly of small diameter, may ﬁe appropriately men-
tioned here.

_ Owing to the adhesion of the liquid to the sides of the measure,
its surface is concave, and shows, trom a side view, two lines; one

Hodgeon’s gradu-
ated measure.
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Fig. 96. where the edge of the liquid adheres to the glass, and
the other, the line of the lower surface of the con-
cavity. In order to fix the true line in this case, it
must be intermediate between the upper and lower
edge of the liquid, and not at either surface. This is
more obvious the smaller the diameter of the mea-
sure, and, in the accompanying drawing, the dotted
line has been made at the proper point for measure-
ment. This concavity is readily corrected by a drop
of alcoholie solution of corrosive sublimate, when the
true line is at once seen.

Besides the common forms of glass graduated mea-
sures, a measure is used, especially by German phar-
macists, made of block tin and graduated on the
inside; each denomination is marked by a raised rim,
and the quantity designated by an appropriate sign. This is
especially convenient for measuring hot liquids, and if readily pro-
curable, would soon be generally introduced.

Approxzimate Measurement.—The approximate standards of mea-
surement are very inaccurate, but they have no wider range than
the doses of medicines, so that they are for the most part satisfac-
tory. The following table exhibits those in common use:—

DMinim measure.

A gill mug or teacupful . . . . f3iv.
A wineglassful . . - . . f3ij.
A tablespoonful . . . . . . f3ss.
A dessertspoonful . . . . . f3ij.

A teaspoonful . . . . . . f3j.
Adrop . . . . . from % to 1} minim.

Of the above, it may be remarked that the wineglassful is fre-
quently less than two fluidounces, although the champagne glass
is nearer four fluidounces. I have observed that the modern tea-
spoons are larger than formerly, and that the silver spoons are
generally larger than those of common metal of the same nominal
size. '

The size of drops varies from various causes, of which the nature
of the liquid, the size and shape of the lip of the vessel from which
dropped, the extent to which the lip is moistened, and the rapidity
of dropping are the most important.

Four lists are appended: 1st. That by Elias Durand, originally
published in the Journal of the Philadciphia College of Pharmacy,
vol. i. p. 169, and copied into most of our standard works; from
this I have omitted several items, on account of their standard
strength having been altered since the period of his experiments.
2d. That of Prof. Procter, published in the tenth edition of the
United States Dispensatory, and confined to different essential oils.
The 8d and 4th lists I have prepared as the result of my own
observations, chiefly confined to medicines not included in the fore-

going.
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A Tuble of the number of drops of different liquids equivalent to a flui-
drachm U. 8. P., as observed by Durand and by Procter—A, from
the bottles from which they are commonly dispensed, B, from «
minim measure ; and Parrish, A (at 80° F.), from pint or half pint
tincture bottles, and B, from a miniin measure.

NAXE OF SUBSTANCE. Duraxp. | ProcTer. PARRISH,
A. B. A. B.
Acetum opii . . ces . 90 69
Acidum acet. cryst. . . . . . 120 . e | e
Acidum acet. commercial . . co . . 73 | 102
Acidum acet. dilut. . . ces 55 | 52.5
Acidum hydrocyanic. . 45 ees 53*| 52
Acidum muriatic. . . 54 A R
Acidum nitric. . . . . 84 R BT
Acidum nitric. dilat. . . . .es . 62 44
Acidum sulphuric. . . 90 N R
Acidam sulph. aromat. . . 120 ... | 116 | 148
Acidum dilut. . . . . ces cen 54 49
Alcohol . . . . 138 ... | 118 | 143
Alcobol, dilated . 120 cen 98 1245
Aqua Ce N oo | 645 | 46
Aqua ammoniz . . . . . 54 R 49 62
Creasote . . . . .o 91 95 | ... | ...
Chloroform . . oo | o.. | 180 12765
Ether . . . . 150 R I
Ext. valerian, fid. . . 115 | 126
Glycerine . . . 53 | 135
Glycerine, average . 55 | 84.7
Iofusion digitalis . 62.5 60
Liquor iodini comp. . . 5 5
Liquor hydrarg. et arsen. iod. . 52 52
Liguor potassa: arsenitis ce . 60 63
Oil of almonds (sweet) 120 e N
Oil of aniseed . 120 85 86
Oil of caraway . . eee 106 | 108
Oil of cloves . . . 120 103 | 103
Oil of chenopodium . . . . - 97 | 100
Oil of cinnamon . . . 120 100 | 102 | ... ce
Oil of croton tiglium . . . oes N &0 92
Oil of cubebs . . ces 86 9% | ... i ...
Oil of fennel . cen 103 | 103 . .
Oil of gaultheria e 102 | 101 - .
Oil of hedeoma . e 91 91 .. .
01l of peppermint 120 103 | 109 .
Oil of mint . 89 94 A
Oil of olives . . . 120 P R 6 99
O1l of rosemary . . . 104 | 105 R N
Oil of savine . . 102 | 108 .
0il of sassafras . 102 | 100
Oil of tansy 92 | 111
Oil of valerian . . 116 | 110 | ... | ...
Spirits of nitrous ether . . . . N 90 | 148
Spirits of ether, comp. . . . . 90 | 140
Syrup of gum Arabic . . HR 56
Syrup of equills . cen . &5 88
incture of assafcetida 120 P I B -
Tiactare of aconite root - . . 118 1130

* From f%j Tr. bot. 53.
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NAME OF SUBSTANCE. DURAKND. ProcTER. PARRISH.

A. B. A. B.

Tincture of chloride of iron . . . 132 veo | oo | 106 151

Tincture of digitalis . . . . . 120 “oe ..o

Tincture of guaiacum . . . . 120 AP

Tincture of iodine v oo | 113 144

Tincture of opium . . . . 120 ... | 106 | 147

Tincture of opium and camphor . . ces 95 | 110

Tincture of tolu . . . . . ce ... | 120 | 138

Vinegar, distilled . . . . . 78 R

Vinegar of colchicum . . . . 8

Vinegar of squills . . . . . 8

Wine, Teneriffe . . . . . . "8 A e

‘Wine, antimonial . . . . . 72 ves 62 8%

‘Wine, colchicum . . . . . w5 ven | e e

Wine, opium . . . . . . 78 ces 8 92

The number of Drops of Water equivalent to £3j dropped from £3j vials.

1st trial 34. 2d trial 48. 3d trial 32. 4th trial 48.
5th trial 60. 6th trial 50. Tth trial 65. Average 48.1.

It will be observed from the above tables that the size of the
drops of different liquids bears no relation to their density ; sul-
phuric acid, sp. gr. 1.84, is stated in Durand’s table as yielding 90
drops to the fluidrachm, while water yields but 45, and oil of
anise, sp. gr. 97, according to Prof. Procter, 85. It follows then
that the weight of drops varies for most liquids.

SpeciFic GRAVITY.—As this text-book is designed to direct the
Eractitioner of medicine and pharmacy in the necessary pursuits of

is office or shop, I shall confine this essay to the specific gravity
of solids and liquids, the most important branches of the general
subject to this class of readers.

It was said, at the commencement of this chapter, that while
extension, and gravitation or weight, are each capable of a separate
standard of measurement, it is impossible to bring them to a com-
m(l)n standard; they are only capable of being compared with each
other.

The importance of understanding this branch of physics is now
so universally acknowledged, that no argument will be presented
to enforce its thorough study. It is well defined to be the relative
weights of equal bulks of different bodies compared to some stan-
dard. In the case of solids and liquids not aeriform, the adopted
standard is distilled water at 60° F., and barometric pressure 30
inches. As distilled water at 60° F., 80 inches barometric pressure,
has been adopted as the standard for solids and liquids not aeriform,
it follows, that it is only necessary to ascertain the weight of a
bulk of water equal to the bulk of any given substance to ascer-
tain the sp. gr. of that substance by the rule of proportion.

The method of finding out the weight of a bulk of water equal
to any substance which is insoluble in it is, after having ascertained
its weight in air, to immerse it in water, and note the loss of weight
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sustained by this experiment. This follows from the law of Archi-
wedes, “that bodies immersed in any liquid are buoyed up with a
force equal to the weight of the liquid displaced.” The arrange-
ment of apparatus by which this is most easily-accomplished is
shown in Fig. 97.

A scale beam has one short stirrup to support a dish with a hook
fastened to its under side, to which the substance to be examined is
hung by a fine wire; a beaker glass
containing distilled water is placed Fig. 97.
in the ring of a retort-stand, and
after thesubstance has been weighed
in the air, the glass is raised until
the substance is entirely submerged,
the loss is then noted, and is the
weight of the water displaced.
Should it happen, however, that the
body is soluble in water,some other
liquid must be used, the sp. gr. of
which is already known. The fol-
lowing formula for ascertaining the sp. gr. of bodies is applicable
to all cases, namely:—

1st term: The weight of the liquid displaced.
2d term: Weight of the substance in air.
3d term: The sp. gr. of the liquid used.

For example, a piece of lead weighs 1133 grains; when weighed
in water, it loses 100 grains. Divide the original weight by the loss
in water (namely, 100 grains), and we find the sp. gr. 11.33.

It sometimes occurs that we wish to ascertain the sp. gr. of a
body soluble in water. To do this we employ some other liquid in
which it is insoluble, the sp. gr. of which we have already ascer-
tained; having learned the weight of the substance in air, we then
weigh it in the liquid chosen.

or example, a lump of alum, weighing in the air 10,000 grains,
when immersed in oil of turpentine loses 5363 grains; the sp. gr. of
the oil of turpentine being .880, then—

5363 : 10,000 : : .880 : 1.64.

To ascertain the sp. gr. of a body lighter than water, it is neces-
sary to immerse it, by attaching some heavy substance which has.
previously been brought to a state of equilibrium when immersed:
thus, & brass globe weighing 535 grains in the air requires, when.
imwersed in water and attached to a counterpoise, which has been
brought to a state of equilibrium after immersion, 1037 gmins to:
restore the equilibrium; this shows the amount of water displaced
by the globe, and by the rule given we find—

1037 : 555 : : 1 : .5351 sp. gr.

_Should we desire to ascertain the sp. gr. of a substance which is
in small particles or fine powder, we first learn its weight in air,

Hydrostatic balance.
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and then introduce it into a sp. gr. bottle, which holds 1000
grains of distilled water. 'We now fill the bottle with water, and
note its entire weight. From this we deduct the original weight of
the powder, and we have thus learned the weight of the water in
the bottle; the difference between this and the 1000 grains, the
capacity of the bottle, gives the weight of the bulk ot water equal
to that of the powder. Thus, 250 grains of powder, introduced
into the bottle and the bottle filled with water, weighed 1209.75
grains, from which we deduct the weight of the powder, 250 grains,
which leaves 959.75; this subtractedg from 1000 leaves 40.25, the
weight of water equal to the bulk of the powder used; then—

40.25 : 250 : : 1 : 6.21 sp. gr. of the powder.

If we take a vial which will hold an ounce of water by weight,
we find it will hold about an ounce and a half of nitric acid, and
about three-quarters of an ounce of ether; hence we may say, ap-
proximately, that nitric acid is twice as heavy as ether, or that it
is half as heavy again as water, while ether is only three-quarters
as heavy. We thus compare these two liquids with a common
standard, and one which, being universally diffused in a state of
tolerable purity, furnishes the most ready means of comparing solid
or liquid substances together. The relation which the weight of a
substance bears to that of water is, therefore, called its specific
gravity. Water being assumed as 1 in the illustration just given,
nitric acid would be 1% or1.5,and ether § or.75. Upon this princi-

) Ele we may ascertain the specific gravity of all liquids by having a
ottle, the capacity of which is well and accurately determined,
filling it with these various liquids at a certain normal tempera-
ture, ascertaining their weight, and by a simple calculation bringing
them to this common standard. The specific gravity of substances,
when accurately ascertained, constitutes one of their most impor-
tant characteristics. In pharmacy, it is much employed to indi-
cate the strength and purity of medicines, particularly acids, alco-
bol, the ethers, and essential oils; and a physician is deficient in
one of the most important aids to diagnosis who has not at hand
the means of taking the specific gravity of urine.

The apparatus for ascertaining the specific gravity of liquids is
of two kinds: first, specific gravity bottles; and second, hydro-
meters, or loaded tubes which mark the density of liquids by the
depth to which they sink in them, according to known and purely
artificial standards. The most convenient specific gravity bottles
are graduated to hold 1000 grains, or 100 grains of pure water at
60° F. Those made by Dr. W. H. Pile, of Philadelphia, are accu-
rate and reliable; they are of two kinds, stoppered and unstop-
f)ered. The former are most approved; they are accompanied by a

ittle counterpoise to be placed on the opposite scale plate, which
-exactly balances the empty bottle, so that the weights which
balance it, when filled and placed on the scale, indicate the weight
of its contents.
In filling the stoppered thousand grain bottle, it requires to be
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filled a little above the point in the neck to which the stopper will

reach when replaced, so that this shall force out the air and a small

gortion of the liquid into the capillary tube drilled through it.
he whole bottle 1s then wiped clean and dry, and weighed.

Fig. 98. Fig. 99.

Stoppered specific gravity bottle, tin-box, and counterpoise.

The unstoppered thousand grain bottle is marked by the scratch
of a file opposite the point in the neck to which the liquid must
reach; this line should be intermediate between the
upper and lower edge of the concave surface of the Fig. 101
liquid in the neck when filled. The hundred grain
bottles are of the same description, and are used in the
same way; they are convenient when only very small
quantities can be obtained for testing, but are, of
course, not quite 8o accurate.

One particular merit of the 1000 and 100 grain bot-
tles is, that the weight of a liquid, as obtained by =—=
filling and weighing them, expresses its specific gra- _SPecifie &rm-
vity. The equation is this: as the weight of a certain ,,of,pe,,df’""'
bulk of water is to the weight of the same bulk of the
liquid being tested, so is the specific gravity of water, which is
unity, to the specific gravity of the liquid; or as 1000 is to the
weight of thre liquid, so is 1 to the specific gravity of the liquid.
Having obtained the weight of this quantity of a liquid, we have
its s;ieciﬁc gravity, attention being required to the decimal mark
merely. '

If, for instance, we fill the 1000 grain bottle with alcohol, and
find it weighs 835 grains, we write its specific gravity .885, placing
the decimal mark before the figures, because the weight is less than
the unit adopted. If we fill it with chloroform, and find the weight
to be 1490 grains, we state the specific gravity at 1.490, placing the
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decimal after the first figure; or, if we find it to hold 13,500 grains
of mercury, we state the specific gravity 18.5, the decimal being
varied for obvious reasons; but no calculation is necessary to ascer-
tain their relation to water.

The specific gravity bottle I next proceed to describe does not
exhibit the specific gravity of the liquid without a calculation,
special in each case, but possesses the advantage of being cheap
and extemporancous, and, if carefully made, is nearly as accurate.

Select a smooth and clean bottle, not too thick, with a ground
glass stopper; after first filing down the side of the stopper a small
groove to subserve the purpose of the capillary orifice in the stop-
per of the 1000 grain bottle, adjust it to one or more weights which
counterpoise it, and put these aside for that use. Now find, by
several trials, the exact weight of water it will hold at the proper
temperature, and mark this on the bottle, or on a paper in which
it is constantly wrapped ; this is used in the rame way as the 1000
or 100 grain bottle, except that it is necessary to make a calcula-
tion, after each weighing, to ascertain the specific gravity of the
liquid. Suppose it to be a f3ss bottle, and to contain, say 242.5
grains of pure water, and the liquids tested to have weighed 256
grains ; now, to ascertain its specific gravity, a sum must be made
as above stated : as the weight of a certain bulk of water is to the
weight of the same bulk of this liquid, so is the specifie gravity of
water to the specific gravity of this liquid:—

2425 : 256 : : 1 : 1.055; ordivide the weight of the liquid by the
S

weight of the same bulk of water, thus 22;.65= 1.055, the sp. gr.

I have, though rarely, been able to select f3ss bottles, which, by
modifying their size by filing the stopper, would hold exactly 250

grains, or-o—; hence it was only necessary to multiply the ascer-

tained weight by 4 to get the specific gravity. This plan of
taking the specific gravity is so much more accurate than that by
hydrometers, that these extemporaneous or home-made bottles,
when well made, and used with good scales, are to be preferred to
the best hydrometers, which rarely mark with precision more than
the second decimal, a point reached without difficulty with a bottle,
even when the scales do not indicate the fractions of a grain. Un-
stoppered specific gravity bottles are still more readily made.

Sometimes the quantity of liquid is but a drop or two, and re-
course is had to the expedient of throwing it into some liquid in
which it is insoluble, and bringing the sp. gr. of the latter to that
of the drop so added, which is known by tﬁe drop floating at any
point in the liquid equally well; the sp. gr. of the liquid is then
ascertained by weighing it in the sp. gr. bottle.

This last method of finding the sp. gr. is the same in principle
as that afforded by Lovi’s beads, small glass balls of different
weights and bulks so graduated that they will float at any point in
the liquid in which they are placed ; this sp. gr. having been ascer-
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tained, the bead is g0 marked, and then becomes an instrument
useful for ascertaining that particular density.

An instrument has been employed which has one advantage over
the sp. gr. bottle, in that it is much more easily cleaned when soiled
by viscid and tenacious matters. It consists of a piece
of glass tube, shown in Fig. 102, partly filled with  Fig. 102.
mercury so that it will reaﬁily sink in liquids, then
hermetically sealed, and the end drawn out into a
hook or eye 8o that it can be readily attached to a scale
beam ; it is then counterpoised and weighed in dis-
tilled water at the temperature of 60° F., and the
weight of water it displaces is noted for tuture ex-
periments ; if when immersed in a liquid it displaces
900 grains, and it displaced 1000 in water, we
know the sp. gr. to be .900, because 1000 : 900 : : 1
:.900.

The greatest practical difficulty in accurately ad-
justing a specific gravity bottle, and in taking the
specific gravity of liquids, has relation to the tem-
perature. The proper temperature for liquids to be
measured by the specitic gravity bottle is 60° Fah-
renheit’s scale, which at certain seasons of the year,
in our climate, is readily attainable, but in hot
weather the temperature of water will reach 90° or
more; the dew-point then rises above 60°,s0 that if
the water be brought to that temperature artificially
and put into the bottle, the moisture deposited upon
the outside of the bottle while weighing it will sensibly increase
its weight. In order to obviate this (liﬁiculty, it is more conve-
nient to have tables giving the variations of specific gravity by
elevation or depression of temperature. The tables of this descrip-
tion formerly in use are unsatistactory and conflicting, and have led
Dr. Pile to prepare an original table, founded upon many hundred
trials at all temperatures trom 50° to 93°, This he has kindly fur-
nished me for publication. The utility of this table in verifying
the accuracy of the specific gravity bottle at any temperature will
be apparent.

It may be remarked that the glass bottle itself expands and con-
tracts, and experiment has shown it will contain about .013 grain
more for every degree above 60°, and as much less below it. In
weighing liquids above or below that temperature, we do not ob-
tain directly the true specific gravity, but the conjoined result of
the expunsion or contraction of the water and the glass bottle. It
the actual specific gravity is sought, it will be necessary to make
the proper corrections both for the liquid on trial and for the glass’
bottle. This also has been done in the following table.*

Loaded glass
cylinder.

¢ For tables showing the variation in specific gravity of alcohol by changes of tem-
Pﬂ:linn-, sce Booth's * Encyclopedia of Chemistry,’” art. Alcoholometry, Tables 111.
and 1V,
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Table of A](learent Specific Gravity of Water as observed in a Glass
ifferent

Bottle at emperatures ; also its true Specific Gravity. By
'W. H. PiLg, M.D. .
Sp. Gr. in Sp. Gr. in
Temp. Fahr. Glass Bottles. True Sp. Gr. Temp. Fahr. Glass Bottles. True Sp. Gr.

500 1000.54 1000.67 720 998.94 998.78
51 1000.50 1000.62 3 998.83 998.66
52 1000.46 1000.56 4 998.72 998.53
53 1000.41 1000.50 5 998.60 998.40
54 1000.36 1000.44 76 998.48 998.27
55 1000.30 1000.37 1 998.35 998.13
56 1000.25 1000.30 78 998.22 997.99
by 1000.20 1000.23 " 998.08 997.84
58 1000.14 1000.16 80 997.94 997.68
59 1000.07 1000.08 8l 997.79 997.52
60 1000.00 1000.00 82 997.64 997.36
61 999.92 999.91 83 997.49 997.20
62 999.84 999.82 84 997.35 997.04
63 999.72 999.72 85 99%.20 996.87
64 999.68 999.63 86 996.94 996.60
65 999.60 999.53 87 996.78 996.43
66 999.51 999.43 88 996.62 996.26
67 999.42 999.33 89 996.46 996.08
68 999.33 999.23 90 996.29 995.90
69 999.24 999.12 91 996.12 995.%2
70 999.14 999.01 92 995.96 995.54
71 999.04 998.90 93 995.79 995.36

Schiff has proposed a very simple arrangement for the determi-
nation of the specific gravity of solid and liquid bodies. It con-
sists merely of a test glass of even width graduated into cubic
centimetres from the bottom and resting in a wooden or cork foot.
It is used by pouring a convenient quantity of any liquid into the
tube, noting its height, and weighing the apparatus in grammes;
the solid body is then introduced in a coarse powder, the apparatus
weighed again, and the height of the liquid noted. The ditterence
of weight indicates the weight of the body, the difference of mea-
sure gives in cubic centimetres the amount of liquid displaced, and
(as one cubic centimetre of water weighs one gramme) also the
weight of distilled water in grammes displaced by the above body ;
consequently the weight of the body divided by the difterence of
measure in cubic centimetres gives the specific gravity.

To find the specific gravity of any given liquid, this is introduced
into the tube previously weighed, the ditference of weight in
grammes after and before filling it is simply divided by the number
of cubic centimetres occupied by the liquid, to furnish the specitic
gravity. ,

. The greatest density of water is at 39° F., and as the specific
gravity is usually taken at 60° F., there is a slight discrepancy in
the weight of water, which is exactly one gramme for each cubic
centimetre at 89°; but the expansion of water between 32° and
212° is not more than .012, and the difference of its weight at 39°
and 60° so slight that for ordinary purposes it may be overlooked.
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Hydrometers.—The specific gravity of liquids may be most readily
ascertained by plunging in them instruments so adjusted as to mark
their deunsity by the depth to which they sink. These are called
hydrometers, and although not capable of the same accuracy as
specific gravity bottles, they furnish approximate results with great
facility.

Theyapplication of the hydrometer depends upon the well-ascer-
tained law that a body floating in a liquid displaces its own weight
of the same, and its use dutes%)ack to the discovery of that prineci-
ple, a period of about three hundred years before the Christian era.

Hydrometers are named with reference to the class of liquids for
which they are designed, and to the scale upon which graduated.
The kinds most sold are called Baumé’s hydrometers or areometers;
they are also called saccharometers, when adapted to the measure-
ment of syrups; acidometers to acids ; eleeometers for oils, and uri-
nometers for urine.

Cartier’s hydrometer, which is somewhat used in France, is only
applicable for light liquids; it is a modification of Baumé’s Pése
Esprit, and, having some points in the scale which correspond, is
generally confounded with it. .

Without intending to confuse the student with unnecessary de-
tails, I shall give in a few words the method of obtaining the
standards on the respective scales, and the mode of converting them
into specitic gruvity and the reverse rule, omitting the tables, which
will be found in the U. S. Dispensatory and in chemical works.

Baumé had two instruments, one for liquids heavier than water,
and one for liquids lighter than water; the former called Pése Acide,
or Pése Sirop, and the latter Pése Esprit.

The zero for heavy liquids was water, and the point to which
the instrument would sink in a solution containing fifteen per cent.
of salt was marked 15°. The interval doubled gave 30°, the next
45°, and 20 on. The zero for lighter liquids, or pése esprit, was ob-
tained by immersing the tube in water containing 10 per cent. of
salt in solution, and the point to which it would sink in pure water
he made 10°; dividing the stem into like intervals, he obtained
20°, 30°, etc., the intermediate degrees by subdivision.

Now it will be at once perceived that the slightest error made in
obtaining the first interval by this process becomes increased in
every extension, so that with all care and precaution to insure
accuracy, scarcely any two instruments could be made to corre-
spond precisely.

This mode of graduating hydrometers has long since been super-
seded by the equally practicable and more accurate method of ob-
taining the specific gravity of two known liquids at a certain fixed
temperature. These are placed at the extremes of the scale, and
the intermediate space is accurately subdivided into the requisite
number of degrees.

The liquids ordinarily used for this purpose are, for liquids heavier
than water, sulphuric acid and water; for those lighter than water,
ether (highly rectified) and water—the specific gravity of these
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being of course ascertained before each trial by a standard hydro-
meter, or by the use of the 1000-grain bottle: but authorities are
not agreed precisely in fixing their specific gravities, so that even
the most accurate manipulators are liable to error from this fact,
unless by having a common definite rule accuracy is obtained.
Another difticulty in regard to Baumé’s hydrometers, as usually
imported, is, that they are marked by arbitrary numbers, which
have no necessary connection with the specitic gravity, and they
can only be used with facility when access can be had to the tables
published in chemical works, in which the degrees of Baumé, with
their corresponding specific gravity numbers, are represented.

The following simple formula has been contrived for the purpose
of finding the specitic gravity of any liquid, the degree of Baumé
being known, or the reverse.

For Liquids heavier than Water.

1. To reduce Baumé to specific gravity. Subtract the degree of
Baumé from 145, and divide into 145; the quotient is the specific
gravity. L .

2. To reduce specific gravity into Baumé. Divide the specific
gravity into 145, and subtract from 145; the remainder is the de-
gree of Baumé.

For Liquids lighter than Water.

1. To reduce Baumé to specific gravity. Add the number of the
degree to 130, and divide it into 140; the quotient is the specific
ravity.
8 2. To reduce specific gravity to Baumé. Divide the specific
gravity into 140, and subtract 130 from the quotient; the remain-
der will be the degree of Baumé. In this manuer, the tables at the
end of this article were calculated.

The rationale of this formula is more difficult to understand than
its application. The modulus or constant number here used is the
proportion which the space of one degree (or the bulk which one
degree accupics) bears to the space or bulk of the whole hydrometer
below the water line.

Or, it may be stated to be the proportion which the weight of water
displaced by the hydrometer when floating in water, bears to the
weight of water equal in bulk to one degree.

For example: suppose the weight of a hydrometer to be 200
grains, it is floated in water and marks the water line (10° B. in
pése esprit, or 0° B. in pése acide); now to sink it one degree in the
first case, ;15 of its weight must be added, or 1.428 grain; 140 is
therefore the modulus of the scale for light liguids; in the other
case, we must withdraw ;}, of its weight, or 1.38 grain, to en-
able the hydrometer to rise one degree; 145 is therefore the modu-
lus of the pése acide: from this it will appear that the modulus
determines the size of the degrees. That here presented was
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