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e mﬂtcinatlon.
W\W. mmm:m,rmnnmm. Ph.D.

H! hnﬂﬂs severity of variola, or smallpox, now threaten-
. “ing the largest centre of population in the world, is
etically mhmwn to the present generation, yet it has
en estimated that 60,000,000 haman beings died of small-
hﬂm teenth centory. In Iceland, where the disense
! '_r not been known, during t.hnurs 1707 to 1709
-_'H pulation of 50,000 were swept away by its
'- es. In Ware, in an epidemic in 1722, the few who
peﬂ attack did so only with the firm conviction that they
2 t0 “have the smallpox.” With this conviction, that
poner cr later every human being must pass through the
jsease to either die or remain on earth hopelessly pitted and
gured, there grew up a practice of inoculating the system
vn-lolnumnar and nursing the patient carefully—as

ags were in those dajs—th.rnngh the disease thus com-
yunicated This idea of inocalation is probably of very
ut origin, baving been in vogue, it is said, in India in

D was nmplngaﬂ in China by placing a small quantity
smallpox crust in the nostrils. The method, like present.
¢ vaccination, was not clmdnﬁteﬂ gratuitonsly—it was
wn a8 “ boying the smallpox.” In more recent iimes
‘waa practised in Turkey, whence, throogh the instru-
. of Lady Mary Wortley Hnntag‘u it was introduced
E‘buﬂler this inoculation did more harm
gnnd bas always been a debated question — it was
tisfactory to the individual but by no means so to the
_un.ili]', and there is every reason for the belief that
hough the inoculated discase was usuvally of a mild
racter, infection was spread throughout the conntry and
T pﬂm took smallpox who otherwise would not have
a1t

cing events further, we come to May 14, in the year
- nnwhi-nh Edward Jenner, a Gloucestershire practitioner,
nated ™ a youth of 8 years of age with " lymph " taken
¢ from a pastule of a dairy-maid who had become
¥ infected with a disease prevalent at the time
cattle, termed cow-pox. This accidental infection
termed * casual * to ish it from the intentional
n which is the subject of these notes. Thoogh giving
ner all homouor, it is poulbla the idea was not absolutely
won earth. There exists, I onderstand, in the Britizh
um, a Banskrit document, according t¢ which a priest
tnhm been ealled to a prince who was sick wnto
.' with smallpox. He told the prince that had he been
ned earlier, he could have overcome the evil by
under the skin a thread steeped in the matter of a
He wounld, the priest stated, have passed
ngh a fever, to be restored to health and strength
n. The prince died.
lenner had long been making observations on the pre-
: exercised by this cow-pox over smallpox. The
J‘I:‘ﬁug been previonsly thus infected conferred
ity to smallpox was, indeed, commonly known
1 the Gloucestershire farmers, and it was a country
2 ht Jenmer this—to ns now—simple lesson,
Hmn to the date mentioned. True to his expec-
all went well with Jenner's first “ vaccinated "
and the next point was to ascertain whether the
nation™ really prevented smallpox. After waiting six
1 'hl'n.u able to satisfy himself as to this by inocu-
Dg the youth with variclous matter—without any result.
€r, on the occasion of a further outbreak of natural cow-
i 'ht was able to transfer vaccinal infection from one
iuhjml. to others, which, speaking briefly, olinched
ter. In 1758 Janunr p-uh]lnhad his epoch-making
Y, " and in a little while he became famons throughout
d world. Continving on these results, attention
jﬂrlln to a similar disease in other animals—eg.,
ge” in horses and swine-pox. Jenner was doubtless
hitly in error in thinking that * grease ” was in reality an
dent of the bovine form, and that it was communi-
bably by human aid from the horse to the cow.
& lions proved equine and bovine forms of the disease
e ¢ mmmn origin, if not identical, and, in addition to

: timu and similarly 2 method of communicating the |

the now customary *calf-lymph,” many strains of equine
vaccine have been raised and used for vaccination,

With the appearances of the arm on vaccination all are
well acquainted ; bot it may here be stated that three or
four distinct stages are claimed—firstly, there ia a traumatic
reaction, which subsides ; then the papuls is prodoced by an
increase of intercellolar flnid, which is specific, and from
which it is possible to vaccinate ; vacnoles gradually appear
in the centre, by the extension of which the papule becomes
the vesicle; and, finally, the pusinle, containing purolent
matter, is produced. It may be mentioned that the aim of
modern vaccinators is not 50 much to produce the old-time
inflammation, but to procure a small typical “ pock” in due
course, thereby discomforting the patient as little as possible,
Althongh anthorities differ as to the conduct of some of the
details, the following proceduora is a well-recognised method
of vaccinating. One shounld be vaccina%ed every fourteen

BArS,
. RULES FOR VACCINATING,

1. Sterilise a small lancet just before use by lLolding in the
flamo of o spirik-lamp.

2. Clean the arm by means of a little ether soap or absolute
aleohol, or both (no antiseptic ia necessary), and blow out the
comtents of & tube of lymph on to the surface, ueing a small
rubber syringe ball, which fits on the tobe. Avoid the older
mathod of ajecting the lymph by the mouth, as this, besides being
entirely foreign to modern principles of asepsis, may result in an
unfortunate vaccination of the lips of the operator.

3. Bearifleations are moado i in four or five ssis, oach aei hm‘in--
un appearance similar to two “ sharps™ on a sheot of music, and
being not larger in dinmeter than }inch. They should also be
placed an ineh or so apart from each other, to prevent the possilile
confluence of the reanlting vesicles.

4, The lymph is robbed and pressed into the skin at these
points, stretching the skin the wiile.

5. The arm is kept exposed for a liktle time. This may lavour
sbsorption. Wrap with a pad of antiseptic dressing.

6. Thoogh the lymph will keop well for moaths in the sealed
tube, it should be nsed at once when opened.

7. Make it & rule to again sterilise the lancet after each vaccina-
tion,

VARIOLA AND VACCINIA COMPARED,

At the commencement of vaccination by means of calf-
vesicle pulp, there arose natorally a sceptical community
who gquestioned the preventive power which mere “vaccina-
tion " with the product of an animal infected with cow-pox
conld possess over smallpox, as the two disenses wiore
thonght by many to be distinct, and in spite of nomeroos
and indefatigable investigatioms there exist to this daya
faction who maintain that this is so. These experiments,
having for their aim the prodoction of cow-pox in the cow or
calf by inoculation of variolous matter from the human
being, bave been attempted in Great Britain with consider-
able success (by, ¢ 4., Badcock, Bimpson, Copeman, Klein),
in Germany (by Voigt and Fischer), in Switzerland (by
Haccios and Eternod), and in India (by King and Simpson).
The order mentioned is not chronological. The first-named
—a Brighton chemist—sncoeeded in variolating a cow, and
supplied large quantities of lymph to the medical profession
from his result, Copeman was successful in one instance
ont of four. Together with Klein, his results differed from
those of the other investigators mentioned, in the respect that
they obtained no vesicles in the animals, at any rate, none in
the first inoculation (bat on one or two removes, however) ;
whereas the other workers—Badcock, Hacclus and Eternod,
King, Simpson, &c.—claimed to have obtained, at or near the
geat of inoculation, & vesicle resembling the vaccine-vesicle,
Hence the conclusion is that variola has been altered and
modified, by passage through the calf, to vaccinia cansing
the typical vaccine vesicle, yet without producing a general
eruption. Furthermore, as vaccinia so nced can be
transferred again to the human being without serious
results, this ground is even more tenable, The mo:t
reasonable assumption, as Copeman states, is probably that
variola and vaccinia have a common ancestor,

THE YarwoLovs TEsT.

Inoculation with smallpox in the times of Jenmer, as has
already been pointed out, was a general roatine method of
protection, and we may regard as an indirect ontcome
of it what iz known as the *“ varioloms test” comsisting

simply of inoculatiom with variolous material to test the
D
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efficacy of vaceinatlon. Nowadays inoculation of the human
being under any pretext whatever is a penal offence, but here
Wature assists the investigator by providing monkeys for his
research. That monkeys are susceptible to variola (contrary
to previons opinion) has been demonstrated by Copeman and
others. Monkeys are available in many parts of the world,
and this variolons test will doubtless be applied, as suggested
in & recent ed.torial in the Britigh Medical Jowrnal, for the
investigation of a “ sport " form of variola of mild character,
now prevalent in America.

ARIMAL VACCINATION,

By this 1s understood the communication of Lhe virus of
cow-pox to man, The *calf-lymph,” obtained in the way to
be described, may be said to consist of the plasma of blood,
together with corpuscular elements, bacteria, and the virus
from the vaceinal organism, the identity of which will be
diseussed under another heading. The original stock of the
vesicle-pulp used must have been obtained from a case of
tree natural cow-pox. In 1879 a report was drawn up for
the use of the Conference on Animal Vaccination, in which
the advantages of animal lymph over human lymph were
set forth. A full account will be found in the Brifish
Medical Journal of November 9, 1879, Briefly it amounts
to this: Animal vaccination bas the important advantage
in that the subject is not open to all varieties of disease
which might be communicated from the “sonrce.” It might
be arged that the patient could become affected with some
disease from which the calf might be suffering, but this is
entirely extra mwros, as, in the first instance, few of these
diseases are communicable to man ; and, in the second plage,
they are so easily recognized in the animal that a calf so
infected could mob possibly be admitted for lymph-manu-
facture. Lymph of long humanisation may have lost much
of its power of protection, and the patient vaccinated with
Iymph of this kind may be liable to smallpox infection.
The protection afforded with calf-lymph is more thorough
and lasting.

By the courtesy of Dr. Renner, T was recently permitted
to closely observe many of the details of lymph-manufacture,
and some interestivg information was secured. In the
early days when he commenceéd the manufacture and distci-
bution of calf-lymph, the doctor was accustomed to keep
hiz premises open for vagcination direct from the calf, but
since the introduction of the accustomed tubes this is no
longer meceszsary. To commence the work of lymph-manu-
facture it is obviously necessary to Grat find one's cow with
spontaneons cow-pox. In Dr. Renner's case it is on record
(AT, 4., B, 663) that his strain of lymph originated from
acaze of natural cow-pox which ccourred at Beangency, a
gmall villagein France.  Lymph from this animal was sent
to a vaccipation-cstablishment in Holland, and there the
propagation was earried on from calf to calf through, at that
time of writing (April, 1881} close on six hundred genera-
tions without a failure, and from one of these descendants
Dr. Renner obtained the lymph with which he vaccinated
his first calf. In the course of alter-events it was obviously
impossible to maintain that particular strain of lymph down
to the present day. The doctor’s practice now is to select
and propagate the sirain which has been found to be the
most active,

THE BACTERIOLOGY OF LymPpH,

On this subject an immensity of work bas been conducted,
and now and again some investigator comes forward with
the statement that the specific organism has been discovered.
The great difficulty in the matter is that the organism—as
doubtless thera is.one—objects to w upon any of tha
media usnally employed for bacterial culture, One of the
first workers was Chauvean (his results being afterwards
confirmed by Burdon Sanderson), who proved that clear
Gltered lymph is no longer active, the activity beiog in the
“ particles ™ left apon the filtering-mediom. Quist showed
that the * specific contagiom * conld exi:t for a time in the
presence of glycerin, Cobn, Klebs, Feiler, Guttman, and
many others have also worked on the subject. Crookshank
found _a large number of bacteria, including micrococod,
Bacilli, torulm, &c, none of which could be looked upon as
the caunze of vaceinia.

Klein bas reported upon an extremely minuote baeillus
fonnd beth in calf-lymph and in variolons human lymph,

It was, however, impossible to cultivate the
Copeman made observations similar to those of B
detected the minute organism in the skin of a calf
vesicle, He suceceded in cultivating the organism by o
of egg-cultures with remarkably satisfactory results. B
Yves Miénard confirmed Copeman’s views to the effest
organizms which may be isolated by ordinary means
oo way specific. In conjunction with Blaxall,
found the following organisms (arranged in order of
lenoe): (1) Staphiylocorows ceraie farv, and Staphylococens
albh.; (2) Yﬂn&tﬂjt: thres Tﬂ.l'i.alie:lﬂ; (3) Staphylococens Pyog
alb. ; (3) Staphylococcus pyogencs awr, ; and (5) o
pyegenes cilr, together with B, wesrnlericns, A, o
monlds, and sarcioee which are merely chance cont
tions.

Leaving these investigators, we may glance at those
finding the bacteriological footpaths too downtrodden,
gono further afield to the crops of a higher form, and
would assign the vaccinal power, for example, to a prote
Of these amongst many others are Pleiffer, Ruffer,
Guoarnieri. The parasite found by the last-named is o
him {yforyefes vaccing, and may be observed on histolo
examination in the tizsue alongside the nuclel within tw
four hours of vaccination, Bacteriologists, however, do
favour these views—QCopeman, for ezample, thi 1
parasites probably represent * the resultof epithelial
ticn cansed by the scarification, t with that
non-specific nature, however—set up by the vacclne
employed.”

THE PREPARATION 0F CALF-LYMPH.

Well-fed female calves are selected, EGE under carefu
supervision for a week to detect any sign of di pxamil
by a veterinary surgeon, and if found apparently suits
are vaceinated as follows: The calf is placed cn a
table. A large portion of the lower abdomen iz shaved
washed with phenol solution, then with sterile watar
finally dried with sterilised towels. By some a pre
dizsinfection of the calf with formalin-vapour is condugted
Incisions, searifications, or punctures are then made in th
cleansed surface as deep as ible, but without drawing
blood, Glycerinated lymph which has been found to
free from *extraneous” organisms—i.e, those which
totally npnecessary (as described under the examination
Iymph)—is then allowed to run into these incisions,
some it is rubbed in all over the surface with a spat
After five days the vesiculation will be in full progress as
depicted in the ph:olggraph kindly lent by Dr. Renner. '. I
animal iz again pl on the table, and the entire surf:
well washed and dried with the strictest aseptic prec:
If the operation has been successful, the vesicles exhi
typical central depression, and in the event of
punctures having been made close together origl
they run together to form one continuous Hﬂﬂing. %
which may have formed are carefolly taken off.
portion of liquid lymph is allowed to escape, and the ve
pulp is carefully removed by means of a Volkman
into a weighed sterile bottle. In this care is ta
to prevent the admixture of blood, The calf is then
and examined by the veterinary surgeon who forwards
report. 'This report is always awaited before innin%::
medical profession. The calf is none the worse
process, excapt that it is killed.

GLYCERINATION.
More than fifty years agoe it was discovered that the add

tion of glycerin to “lymph* prevents decomposition
keeps it in a fluid condition for a considerable time.

thoee initiated with the simple theory of glycerination there
is nothing more droll than inquiries for * fresh lymph—musl
be glycerinated.” The reason is that glycerinated lymph
purposely kept for a varying period of from six weeks to
months before it is issued for vaccination. The vesicle-pul
having been collected in the sterile vessel as described, is
weighed and mixed foriliwith with one and a-half times i
weight of glycering this is the proportion adopted by D
Renner, but some establishments dilale consid mLOr
Dr. Fenner informs me he has no oceasion to dilute to a
greater extent than that mentioned, the su being equal
to the demands of the most extensive epidemic. As an
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ge of the amonnt which in times of stress be is able to | power. The finely mixed lymph exudes from the base of the
f, the doctor informed me that doring the week | cylinder, and is collected in a sterile vessel. The product
g October 5 he sent out 21,512 tubes of fully-matured | presents a turbid appearance, owing to the minute broken
"gnmular tissne and cells present, in which, as Dr. Renner
n and others, by a series of far-reachiog experiments, | claims, the vaccinal activity principally predominates.
the value of glycerination, all “extraneons” | The filling of the tubes is the simplest part of lymph-pro-
being gradually killed off, until at the end of a | doction. At the time of filling, the glycerinated lymph is
pnly & few spore-bearing organisms hold the field in | diluted with a very small quantity of sterile water, this
F with the redoubtable De Wet of the battle—the | addition being necessary as the pulp-and-glycerin mizture
le_ “ vaccinal organism.” Copeman, Kleio, and | is otherwise too thick to run into the tubes. Capillarity
have shown that even the villainous tubercle bacillus | and gravity bring about the desired result : a small quantity
nder in this & g glycerin-war. If the collection | of the mixture iz poured out on to a glass plate, and cne
lymph be carefully conducted, the comparatively in- | end of the tube (open at both ends) is inserted into it, apd
ing organisms may be excluded. Indeed, | then laid down on the edge, with the resalt that sufficient
to produce an absolately sterile lymph in this | lymph enters. On sealing in a blowpipe-flame it is ready
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.': Du:ing the process of glycerination agar plate-cul- | for distribution, The tubes before Glling undergo a thorough
Aare ueted, by means of which the killing-off process | sterilisation.

be observed. .
el BACTERIOLOGICAT, EXAMINATION OF GLYCERINATED UALY-

Frniixc THE TUBES. LYMEH,

e next operation is to reduce the vaccinal pulp and The bacteriolopical examination of lymph is not franghk
fin to a state of fine comminntion., This i3 bronght | with aoy great difficolties, IF, for example, it is desired to
by passing the mixture through a lymph-mixzing or | test a sample which has undergone glycerination for any
ng machine, There are two forms in use, both | length of time, all that is necessary is to transfer a small
from the Continent. The first, invented by | portion of it, with strict aseptic precautions, into a tube of
Berlin, is composed of four glass rollers arranged | melted sterile agar or gelatin and to prepare plate-cultures
the familiar * mangle” system, throngh which, after | in the ordinary manner. Agar.coltures are looked npon as
ilisation, the lymph passes. The second, shown in use | the more important, as most of the injurious parasitic
F‘ . Menner's establishment, is known as Chalybiius's | organisms grow with greater strength at the temperature
fument. After complete sterilisation of the parts, the | of the body (at which agar, and not gelatin, may be maiz-
mph-pulp is poured into the central funnel, through which | tained). These plate-coltures may then be counted by
ore runs, which consists of a screw starting with a coarse | means of a Pakes dize, and further gultures may be pre-
at Lthe top and becoming gradually finer towards the | pared from the colonies seumdum arfem. In addition to
sorew-core fits closely in a solid brass cylinder (also | these, glucose-agar cultures may be made with the object of

il Bcrow), as the pictare (p, 631) shows, all that is neces- | detecting the presence of any anaiérobic organisms,
¥ 18 to work the screw on a table resembling a sewing-'| In 1895 Landman examined the lymphs from thirteen
iing stand, by the foot, or by water or electro-motor | German institutes, and found organisms varying in number

3
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between 50 and 2,500,000 per cubic centimetre. Hecently—
in April last jear—the Lancet publizhed a report of a
Special Commission which had some time previcusly been
appointed to thoroughly examine lymphs on the market in
this conntry. In some initial experiments this Commission
again established—broadly speaking—that when glycerin
growths of a mixture of organisms are conducted until the
number of organisms is “ constant,” nothing but non-
pathogenic spore-bearing organisms remain. The opinion
is expressed that the vaccinal organism is probably a spore-
bearing one. A dozen or more samples qlg calf-lymph from
various supply depits were then reported upon, and it is

Loouren TarTunaTizg MacHINE.

gralifying to be able to state that Dr, Renner's Iymph heads
the list as to bacterial purity. As already stated, by careful
manipulation, absolate sterile lymph can be produced, but
the Commission concluded that ¥ so long as the non-spore
bearing organisms are eliminated, aud the spore-bearing
and anaérobic organisms reduced to a minimum, it is Dot
necessary to send out absolutely sterile lymph.” This
statement refers, of course, to such organisms as are capable
of enltivation on ordinary media.

Some excellent pamphlets and liuﬂn::l.a regarding vaceina-
tion, for distribution more particularly amongsk the poorer
uneducated classzes, may be obtained from the British Medical
Asgseciation, 429 Strand, London,

Scientific Progress.

Gomenol.—This name has been assigned to the essentin el
distilled from Melalenca wiridiflora, one of the myriscecns
plants of New Caledonin. It is a mobile liguid of sp. . FB2E,
and rotatory power + 0° 42'. It appears o conamst cﬁcﬂj of
terpene aleohols, and is intermediate in ite general properties
hetween camphor and menthel. Gomensl has been employed
with success in cases of chronie broncbikis and pulmonary
tuberculosis,

Chemistry of 0il of Theobroma,—J. Klimont [Herichie,
1901, 2,636) statea that by fractional crystallisation of oil of
theobrema from acetone, it can be separated into three main
portions. ‘That with the highest melting-point, melts at 64° C,,
and doss not absork any fodine. Crystals melting at 70° C. were
igolated from it, and found to be s mixtare of the triglycerides of
stearic and palmitic acids. The second portion, melting at 51° to
32° (0., had the empirical composition CysHygy0y, and a saponifi-
cation number 1964, It was a mizture of the triglycerides of
palmitic, oleic, and stearic acids., The third ion melted ab
26 to 27° C., had & saponification pumber 2105, and an iodine
number 317, It constitution was not determined, but it appeacs
cortain that the triglyeeride of olele acid does nob ocour in this fat.

Alkaloids of Corydalis Cava.—A complobe summary of the
results which have been obtained in the recent examinations of this
drug in published by Gadamer in the Pharmaceutische Zeitung

1801, 715). 'The following bases were already well known : coryda-
line, carybalbine, coryearine, bulbocapnine, and corytuberine, and
lastly, corpdine an amorphous alkaloid described by Merck. A

5 S . .|
very exhaustive examination of the mixed bases by treating the
the ammenia extract with ether has shown that ihninlloﬁ may
be separated. Ether extracts, o series of alkaloids which mays
be directly crystallised, including corydaline, corybulbine, cory-8
cavine, and bulbccapnine. There is then laft an o
mixture, which appears {o be Merck's eorydine. This can bell
separated into severs] crystalline bases, and several which arel
reslly amorphous, The former include isocorybulbine, of e
formuln, Ce He N0, melting at 1TE5-180% C.; CRVAmIng,
.y Hy N0y, melting ab 149° C.; corydineg, either mrﬁ,{,u X :l
]

i
PITEL LT

. Hos N0, melting ot 129°-130° C. In addition, there is o be
rm:l]tq'ng nt 135% not farther inuah;fi.f.aﬂ. The amorphons bases
inclode a base which yields a well crystallisabla hydrochloride
and & mixture of bases which yield only amsrphons salbs, and)
which bhave not yet been investigated. The base corytuberine
pemaing in the ammoniaenl extract, and is not taken up by e
sther. [Compare Dobbie on the same subject, O. & D., Decem:
ber 15, 1900, page S48.] Al

Constitution of Citronellal.—Harries and Schanwe
in the current issue of the Berichie, publish an exhanstive
investigalion into the constitution of the aldebyde citronelial
This body bas been somewhst neglected on account of fbe
prominence given to ita ally, citral. The paper inclodes & god
secount of the aldehyde, commencing with its discovery by i
American chemist Dodge. The original formula assigned to ik by
Tiemann and Schmidt was

CH:).czc H.CH,C H,CH(CH,)CH,.CHO. o

A
&

CH !
The correctness of this formula was first questioned by

and Liser, who suggested i
HE

EE:*}C.t’.‘.HH.GHQ.GH,.CE{GHQEH._.GHG. :

The present work, which has attacked the problem in an !
fresh manner, supports the latter formula, and the concludi 'I :
the effect that the natural olefini§

L T e e o

COTC

remarks r;ri tt]:-: pnpelr ]mdh:r - d
compound eitral, linalol and mat eptenone, may possibly haw)
analogons [ﬂ:ll'l.l;lm, which would nnie a8 follow :— ¥

CHis ¢, CH,.CH,.CH, C(OHy): CLCHO = Citral
EEQ?PEGH-:&‘lI.--Cﬂz-ﬂlﬂﬂ:uICH,mH:cﬂj = Linalol. .

ggi}c_m._._cn,..cﬁ_cﬂ.cﬂ; = Methylhoptenone. |

oriental Storax.—Tschirch and Van Itallie, who have m
cently published an account of their invesiigations on Ameris
storax, also give an account (dpotheker Zeitung, 1901, SUa) ¢
their work on the Oriental variety. They have exami s [re
acid from & pumber of samples, and find that it is pure cinnam
acid, and bave not in any case been able to find even 3
Lenzoic acid. Small quantities of an sldehyde were sef
in the cass of the American variety, and were found to b
although the quantity was too small to allow of & full examin
tion. The combined cinnamic acid was found to be prese
the form of the ethyl and the phenylpropyl esters.
resin constituent was found to ke the cster of cinnamis
an aleohol, which the authors term storesinol (that from A
atorax they have termed styresinol). When carefully puri
storesinol i= free from ash, and forms white odoorless pows
{ragments, which are strongly adherent when rubbed for a &ha
time. It melts at 156° to 161° C. [A feature which does nok)
much for the individuslity of this so.called compound
. 4 1] It is scluble in aleohol, methyl alechol, nmyl ale
ether chloroform, acetone, earbon disulphide, benzens [
acetic acid, and caustic slkalies. It is insoluble in pelrd
ather. A series of combustions—which, however, are of
little use in determining the formuls of & complex compoum
the absence of other evidence —gave resulta which agree well w
the figures C;sHyQp It form a compound with polassizm &
heating with & solution of ecaustic alhali, and is reduced W
mixzturs of velatile hydrocarbons by distillation with zino de
Well.defined ethers were prepared, and also a bromine compesn
Styrol and styracin were also found in the balsam. The qoasi
tative results of the examination are as follows :—

¥
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Per cent.
Tneoluble in ether ... s S L.
Water e 5 o s 140
Styrol and vanillin e A HER
Free cinnamic aeid e s 2L
Aromatic esters .. s 22:5
Resin compounds «.e s we 300

The acid number of the storax was Bl, the ester number St &t
the saponification number 179. The saponification figure of &
esters and styrol was 209. The total cinnamic acid was T3P
cent., of which 231 per cent. was free, and the remainder co

bined.
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EUMERATIUN TABLE.

B e S B B
] ot ot b, e,
= = = = (=]
3 5 = % =
g g g ; .
S 5 : : & :
[—=J- R § (== 3 [ =]
mHEc mEd meag
sEg fif £if
E: L
w i

pericds sucoeeding those tained in the table are guin-
sextillions, septillions, nonillions, and analogous
might ba formed for still or periods.  Thoss given,

express any nomber which
age. Such, indeed, is the

that there are not a
years. Our eight

tonal debt would, if re ted by ten-pound
Bank of England, each only the redth part of an
form & pile neardy thirteen miles'high. To tell it

much difficalty in enunciating any nnm-
If we take a number, wa 67543,

ns of thousands, 7 thousands, 5 hundreds, 4 tens, and 3
or 67 thousands & hundred and 43,

is the common form of enunciation.

17 million 80 thousand and 80,

when they are formed by thres Sgures And ohaarving
m_mmnmntg;inm.it- be seen that tlhe mose

fi , It however, b notheed,
y or periods of six

The following are other examples in illustration :—
Ble BPlls Thome Thilte
B T i T i .-—"‘—-«._|

708, 000, 906, 000 Seven hundred and eight billions, nise

hundred and six thousand.
Seventy-eight billions, nine hundred
and six millions, four hundred.
Seven billions, eight hundred millions,
six hundred thousand and forty.
Seven hundred and eighty-nine mil-
lions, sixty thousand andfour.
Seventy-eight millions, nine hundred
and six thousand,
Seven millions, eight hundred and
ninety thousands six hundred.
Seven hundred atd eighty-nine thou-
sand and sixty.
Seventy-eight thousand, nine hundred
and sixs
7 800 Soven ghousand, ¢ight hundred and
J ninsty.
730 | |_Sepén hundred and eighty-nine.
The following numbers pﬂ.‘gnm no greater diffionlty, viz,
L0g, 1803, 93769, BOGGTE04, 207000080,
108305, D00 TAAT, BOOBTEI401.

11. The expressiop’of numbers by means of figures presents
in reality no greateg diffienlty ; for, each period being enunciated
and qualified, it gily romains to write each of them separately,
and give it the'rank which its name indicates. In the first
trinls, howeves, it may be advisable to make as many points as
o requires, and to mark off these into periods;
nt figures may then be written in their places, under
nd the blanks filled with ciphers. Thus, supposing
er to be written down is dve hundred and siz million
gusand and ning, we know that the place of the fun-
of millions is the last of the third period ; there must con-
tly b ning figures, or three periods, in the ommber, and
procecd accordingly to make three periods of dots,

T8, 906, 000, 400
800, GO0, D40
T35, 000, 004

78, 006, 000

is read

7, 800, GO0
789, DED

72, 006 |

Millions. Thousands, Units.
ot —— —t,
5 L] 8 ]

and filling up the unocoupied places with ciphers, we get for the
trua axpression of the number,

G06,008,009.
B

a little practice the dots will ba found unnecessary, and, of
course, need not be used,
following are examples of the same kind :—

Written.
. | 00
d and sixty . . - 7060
d five hundeed | . 20,500
¢ thonsand and eleven . . 2,001,011
two millions five hundred } 102,000,574

e Y thowsatd L 2040104010

Thera will now be diffeulty in writing the signs for

Five hundred and eighty-nine,

Three thousand apd thirty-reven,
Sixty-four thousand and eleven,

Ona million two thonsand and five,
Four hundred and forty-eight millions.

12. The method of expressing ‘gumbers by means of signs, is
nsnally distinguished by the term ation, and the method of
reading numbers alrendy so expressed, is termed mimeration,
The distinction does not, however, ap to be very necessary,
anid accordingly we often find writera u one or other of tho
terms indifferently to designate both the ene and the other.

13. The method of mumeration which we have here described,
is comformable to what is denominated the
But besides this there are other systems in ¢
example, we mensure wood, &e., by feet and in
being equal to 12 inches, and the inch to 12 parts;

* Decimal from the Lafin wonl decem, ton ; Beeauss the valun afsghe figamea
h-.mln

one hundred and

imeremse in & tenfeld proportion from right to le d Ll
the same proportion from left to rlght.ght ARl Ssnetly E
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superior name conataing 12 units of its next inferior name; this
system is therofore called the duodecimal syslem (from  the]
Latin word for twelve).
ture of systems.  We divide it into pounds, shillings, and
of which 12 pence make a shilling, and 20 shillings a
We write a number of pounds, shillings, and pq:-m:e-,
£2 : 5 : 11, where £ shows that 2 i=s pounds, and as shill
ihe next lower name, and pence the next in saccession
lings, the meanings of the & and the 11 are obvious.
variation in the value of the units renders the ealeulation o
of money more gomplex than those with abstract numbers,
same is likewise true of all our systems of weights and meas
as we will hereafter find.

14. The systems of arithmetical notation emploved by the
angients, were excecdingly inconvenient and imperfect. They
served laboriously to register a number that was not very
great, but they could not afford the slightest aid in perform-
ing arithmetical computation. In the simple calenlations which
it was absolutely necessary to make, recourse was had to
gome sort of mechanieal eontrivance, of which the Abseus of
the old omans, and Swan-pan of the Chinese, are examples.

To form a notion of

such an instrument, it F i)

is only necessary to sup- =

pose a board with a E 0

number of lines drawn D 400
upon it, a8 represented C i

in the fignre, and that

each pebble or counter | D toog
placed on the space A A i

denotes 1; each on the
space B denotes 10; each on the space C denotes 100 ; and so
om ; %o that, taking the ciphers for counters, the number repre-
sented by their disposition in the figure, will be 123142,  With
such an instrument, (eonsiderably inferior, however,) the Ro-
mans made all their heavy caleulations,® and noted the results
by the letters of their alphabet. 'This method of writing num-
bers we have still retained for some purposzes, as for marking the
chapters of books, the yearof the Christian era, hours on dial-
plates, and so forth. The letters employed are I, ¥V, X, L, C,
D, M; the I to denote 1; the V, 5; the X, 10; the L, 50; the
2, 100 : the Iy, 500 ; and the M, 1000. I has the same mean-
ing as D, and CIp as M. These letters, when thus employed,
are callod mumerals, and the principles upon which they are
combined, g0 as to stand for intermediate and for higher num-
bers, are these :—

The repetition of a letter denotes the repetition of the nom-
ber it represents ; thus, III denotes three ones, and XXX de-
notes three tens, and so on.

When a letter expressing a less number is placed after a
greater, the values of the numerals are to bo taken together.
Thus, XI means ten and one, or eleven; LX means 50 and 10,
or 640, :

When a numeral of a less value is placed before one of greater,
its value is to be deducted.  Thus, IV means & less 1, or 4; XL
means 50 lesg 10, or 40,

When o is anrexed to I, it increases the value of that char-
acter ten times,  ‘Thos, Ino is 5000, and Ino o is 50,000, In
like manner, CIo is increased in valwe ten times by prefixing
C and annexing 7. Thuos, CCI5 D ia 10,000, and CCCIDoD
is 100,000,

Lastly, a line drawn over a numeral increases its value a thou-
sand times. Thus, X stands for 10,000,

The following table exhibits these principles more fully . —

Unlta Tenk Hounid e, Thousand
X L

1 1 Conmns (1 1] BT R L — 1004
Ikt 2| KX | CC. E ] BT TS Ty S—
TI3 covpnninniaad | XXX.....30 | CCCammacamsmsnn e BT 1T e - ]
111 or IVook | XL a0 | COCC o G0 | BUIM MM or IV, 0onan 4000
¥ i | L LT e JOT 8 [y TO— 500 | 130 o7 W, e e 000
1 3 A i | X pane i) | DT or 1YC i 00 | I33M or Tl GO0
b e TS el | LXX .70 | DOC or 1300 ---700 | I3 MM or V11 ... 7000
L'f | | [ A LEXX..80 | DCCC or (3 COC..800 | Ina MMM or WIT1.. 5000
3 ko Sl Ll (TR [ [ ) | IR—— 00| 13 M MMM or TX,..0000

# Tl word calewlation is derived from ealculus, & pobble, pebbles boing origi-
nially nsed on the abacas.  In process of luxury, fafi or little dies mada of ivory,

Our mode of counting money is a I'I’h: 7l

'A‘.’-fr.a: Pri e
A

" The fﬂllunmg pnrtiuulur cases of combination may. 'ln
rved = —

feaf
}'@_‘Lﬁ‘;@pﬂ AND PHYSIOLOGY.
g - :

CHAPTER 1.
IRTRODUCTION,

Tuere is ne subject in which the people are so deeply intes
aa Lo know the strocture and functions of their own badies.
vet there is nething of which they are in general so deplo
ignorant. In the pulpit they sometimes hear the exclam
“ that they ave fearfully and wonderfully made,”" but it
tutes the sum and sulstance of their anatomical h,m
How astonishing that mankind should exhibit so little o
to know themselves ! Why do this apathy and i
vail? It is because anatomy and physiclogy do met form an el
mentary branch of juvenile education. Javenile mbnrln
understand them, and therefore cannot im them, :
In eonsonance with the ignorance practice of
pedagogues of our ancestors, children are still compelled to
too much of the best portion of their early lives in the
study of guitural sounds, obsolete words, dead languages,
and Latin poetry, ecclesiastical dogmas, and abstruse catec
and this is boastingly misnamed a vsefol education. Whata
mer of knowledge! It is like gravely presenting an appee
a few childish toys to play with, instead of giving him Ml
and teaching him his trade, It is like teaching astrology
of astronomy—alchemy instead of chemistry—metaph;
stead of phrenology—magic instead of seiense—charlatan
stead of surgery—and saperstition instead of wisdom.
making mankind move forever in one limited cirele, an
it everything seems dark and mysterions. It is te
to quake like children at a thunder-storm, instead of
the laws of electric phenomena—pointing the iron rodto
and directing the lightning to pass harmlessly into the
ia glorious for mankind that some philosophers have be
leapt the prescribed limits of their scholastic edupati
lossly examined the siructore and laws of matter, and b
pxplained them to the people.  Galileo, Franklin, and Sir
Newton, have burst the gates of superstition, wu.aﬂ‘h 5
lucid windows of leaven, and we now behold the cele
nomena with rational delight, and understand them. 4
Harvey diseovered the eirculation of the blood only hr
ing the human bedy, and studying its laws—not by b
with reverence to the dogmas of schools—and he m i
anatomical cloisters the hypothetic jargon of licensed &
cigm, and in despite of medical anathemas and p
gloriously trinmphed.  Jenner unfolded the safety and ntili
vaeeing inocwlation, and preserved the lives of millions of
beings, notwithstanding the cutrages and selfishness of
medical faculties of Europe combined to destroy it.  Ho
of anatomists, in almest every kingdom, have secretly «
dead bodies, and disclosed their structure and fanctions
pupils, although the arm of popular viclence was often
annihilate them, In our own land, Sir Charles Bell
immortal fame by his anatomical researches, and has
the mechanism and laws of the animal machine to ohi
with as much accuracy and simplicity, as Watt has un
engineers his extraordinary, yet simple, hydraulic engin
In one short essay, very little knowledge can be con
the structure and functions of the human body; :il is
commencing at the beginning of the subject, and proceeding
a regular series of articles in sucoeeding mmthl;r_]
termination, that we can learn to comprehend o
after minute investigation, the skilful umgmmh i

wore used instead of pebbles, nnd snanll silver calns instead of ecuntera.

uses, and beanty of the animal machine will be




