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BELLS,

RINGERS, AND RINGING.

7 !f-ft§is;{ffnr? by T. Noves LeWis: and from Pholographs.

JUTSIDE the
ranks of rino-
ers themselves
a general ic-
NOTANCE $eems
to prevail of
the whole snhb-
jeet  included
under the
above title.
Yet the eene-
ral reader may
approach  the
matter with
every prospect
of finding inberest in it when divested of
technicalities. To awaken that interest it
should be sufficient to say that the art of
scientifie change-ringing 1s one exclusively
English, and singnlarly fascinating to all
who practise it. Treated vsnally as an un-
intelligible mystery, writers on other branches
of bell lore are accustomed to dismiss change-
ringing with a few contemptuons ill-tempered
phrases as a noisy nuisance : while strangers
to the art, watching skilled ringers practis-
ing, invariably confess that they can make
nothing of it. Some attempt to elucidate
the subject should not, therefore, be wholly
nnwelcome.
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The late Mrs. Glasse, in her cookery hook,
prefaced a recipe for jneged have with the
sage advice, “first cateh your hare,” and
with ever-increasing  wisdom added, “ then
skin him ™ ; and since, before anyone can
ring a bell, he must have a bell to ring, and
that bell must be properly hung for ringing,
I also would say, first cast your hell, then
hang her.  (Don’t quarrel with the pronoun,
please ; for although you may have your
Great Tom, and your Great Paul, and your
Big Ben, it is customary to regard them all
as shes—like ships.)

Now the process of moulding and casting
a church bell is one of considerable delicacy,
requiring great skill and experience. The
excellence of a bell as a musical instrnment
will depend upon the adoption of proper
proportions in designing, accuracy in mould-
ing, and care in mixing, melting and running
the metal.  The true principles to be
observed in designing a bell are better
understood now than in the days of the old
founders, who probably worked more by rule
of thumb than by any scientific system of
calculation ; lience their productions were
frequently bad or indifferent, with only a
few really good ; for a good design wonld,
more often than not, be marred hy careless
or faulty moulding, their methods and
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implements being of a rougher sort than
would be tolerated in a modern foundry.
The curves for the inner and outer contour
of the hell having been calenlated and traced,
are reprodiced in sheet metal for attachment
to a light iron frame of special construction,
which has superseded the clumsy wooden
boards generally used. This iron frame,
with its interchangeable metal templates, is

called the “sweep,” and on its accurate

adjustment  the
correch  propor-
tions of the bell
to be cast will
depend.
Formerly it
was usual to build
up the mould in
three parts, called

respectively  the
‘“gore,’ the
“ thickness,” and

the ““cope’’;
modern improve-
ments however
have abolished the
thickness, thus
saving a great
deal of time and
trouble in  the
process. The
core is first built
up on a cast-iron
plate as a founda-
tion ; it consists
ol a hollow cone
of brickwork,
plastered over
with suitable clay
mixtare, the last
coat of which is
cavefully fashion-
ed to the inside
contonr of the
bell by means of
the inner tem-
plate on the
sweep, which is
mounted on an axis truly centred above and
below the core.  The modern development,
which has superseded the old plan of a
moulded thickness over the core, takes the
form of a east-ivon cope-case, which is ad-
justed level in an inverted position, and with
as much concentric precision as possible,
over the lower centre of the sweep axis.
Clay mixture is then plastered over its inside
surface till a thickness of some inches is
obtained, A last spdcia] coab i1s then applicd,
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A BELL HUNG TEMPORARILY ON SUPPORTS IN LIEU OF FRAME,

TO SHOW WORKING
a. cast-iron stock 3 b, wheel: ¢, stay ; d. slider; e. guide mle_v and box ;
. sallie of coloured wools woven into end of rope 5 g. end of steel gu lgeon.

THE WINDSOR MAGAZINE.

fashioned with the outer sweep, and worked
up to a perfectly smooth, firm and uniform
surface. The ornaments and inscription are
impressed upon the finished surface by metal
dies and stamps. It is essential that cvery
part of the mould should be thoroughly dry
hefore casting takes place, the drying being
effected gradually as the moulding proceeds
or it may be hastened and finally completed
by the employment of a hot-airs chamber.
The erown piece
to contain the
cannons (when
such are required
for the attach-
ment of the bell
to its stock) is
moulded  separ-
ately, a ecircular
and central bed
heing formed in
the cope for its
recepbion.  The
cope in its case,
when finished, is
placed over the
core with the nt-
most  attainable
exactitude to en-
sure a concentric
position, the two

parts being
clamped  firmly
together.  Here

again, as well as
in the adjustment
of the sweeps,
there is visk of
error, which may
be fatal to the
prospect of pro-

ducing a  good
bell. For al-
thongh  gniding

flangesare mould-
ed with both cope
and core, a little
dust or débris of
plaster under the edge of the cope may cause
a serious derangement in its position. Care-
ful ganging, therefore, is employed to ensure
equality of distance on all sides between the
two parts of the mould. Tt is obvious that
if the cope is not exactly concentric with
the core, one side of the bell, when cast, will
be thicker than the other, and the bell will
be “out of tune with itself,” and it will pro-
claim the fact by the beating or throbbing
quality of its sound, with which everyone

PARTS.
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is familiar, so frequent is it, especially in old
bells.

It will be as well to explain this more in
detail. The vibrating portions of the sound
bow of a bell are four in number, separated
from each other by four equidistant quies-
cent points, called the “nodes.”  Now if
one of these vibrating quarters is thicker
than the opposite one, it will produce more
vibrations per second, i.e., it will sound a
higher note, or, in other words, the sound-
waves that proceed from it will be shorter
than those coming from the thinner quarter.
These two sets of waves, therefore, will only
synchronise at stated intervals, imparting u
momentary fulness to the volume of sound,
which dies away again till another interval
of discrepancy has been passed, thus pro-
ducing upon the ear the sensation of a
succession of beats or throb:, more or less
rapid according to the difference in length
of the two scts of soand-waves.

The actual process of casting is a com-
paratively simple affaiv.  Copper and tin ave
the only metals employed, in the proportion
of four to five of the former to one of the
latter, the best brands being now wused,
though not so many years ago (as appears
from an article in the Penny Magazine for
March 1842) any scraps of ship-sheathing,
old kettles and the like were thought good
enough. Tin is more volatile than copper
and melts at a lower temperature ; it is not
therefore pub into the furnace till the copper
is meited, sufficient time only being allowed
before tapping the furnace to admit of o
thorough admixture of the metals. Different
methods of running the metal into the
moulds are practised, the old and more com-
mon plan still being to sink the moulds in a
vit, covering them up with loam, and con-
ducting channels over the surface of the
loam from the outlet of the furnace to the
orifice left in the top of each mould for the
admission of the metal. When cope-cases
are used it is not necessary to sink the moulds
at all, the metal being conveyed from the
furnace in a ladle by the travelling cranc.

The old founders, it is well known, would
often travel from place to place where bells
were wanted and conduct their moulding and
casbing operations on the spot, rigeing up a
rough shed or shelter in a corner of the
churchyard or in some neighbouring field
and melting their metals as best they might
in a roughly-constructed furnace. It is a
tradition that on such oceasions contributions
of silver were frequently offered by the
wealthy towards the composition of the

church bells.  One -does not like to regard.
this wholly as a fable, hut it is certain. that
analysis of old bell-metal has not' so far
yielded any trace of silver, and one can only
suppose thab, if the devout lord or lady of
the manor gave of the family forks and
spoous for this purpose, they must have
found their way into some receptacle other
than the melting-pot.

It will be clear now that if church bells
are wanted it will not do to give the order
to any local Dbrassfounder, however willing
he may be to undertake it. An enterprising
ironfounder once offered to cast a hell for
me on advantageous terms. It was to he of
the metal with which he was most familiar !
The proposal was meant to be a tempting
one, but I did not accept it.

It rarvely happens that a bell issues from
the mould possessed of exactly the musical
pitch expected of it. The operation of tuning
then becomes necessary. In common with
other musical instruments a bell will always
cmit a composite sound, consisting of the
fundamental, or key-note, and several over-
tones, as they are ealled. A good hell should
possess among these overtones the third, fifth
and octave above the fundamental, that is
to say, it should sound the notes of the
common chord in true relation to each other ;
and there is also the “hum-note,” an octave
below the fundamental. But these overtones
are seldom found in true relation to each
other, or to the fundamental ; the tone of the
bell consequently suffers in point of quality.
How to bring these erring overtones into
correct relationship is the tuning problem of
to-day, towards the solntion of which some
recent investigations and experiments have
made hopeful advance.

During a visit to Messrs. Taylor & Son's
foundry at TLoughborough lately, I was
most courteously afforded an opportunity of
observing the latest developments in bell-
tuning, and in what I saw I gladly recognised
a dawning prospect of getting church hells
tuned on true scientific principles and with
superior results. Messrs. Taylor have recently
erecbed o very fine tuning machine in the
shape of a vertical lathe. The bell which
is to be tuned is clamped to the face-
plate and revolves against a cutter-bar fixed
to the slide-rest saddle: any part of the
inside of the bell can thus be reduced as
required. English founders have hitherto,
as a rule, confined themselves to the correc-
tion of the fundamental notes of a ring of
bells, leaving the overtones to take care of
themselves. And since it is easier and less
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prejudicial 6o the bell to flatten than to
sharpen if, it is usual to take the flatfest hell
of a ring as the standard and tune the rest
to it.

The prineiples of tuning arve briefly these :
if the sound is too sharp, showing that the
vibrations per second are too numerous, the
substance of the vibrating hody is reduced in
the direction of its thickness ; if the sound is
flat, showing the vibrations to be too few,
the substance is reduced in the direction of
its length, it
being impos-
sible to add
to the thick-
ness. To
flatten a beil,
therefore, the
tuner cuts off
a sufficient
amount of
metal uni-
formly all
round the in-
side sweep of
the sound-
bow. To
sharpen it (a
process to be
by all means
avoided if
possible) he
removes a
portion of the
mebal from
the lip of the
bell extern-
ally and uni-
formly all
round the
circumfer-
ence. Tun-
ing, however,
should not be
attempted by
the inexperi-
enced ; in-
deed, when-
ever it has to be done it is better to send the
bell to a foundry where it.can be treated by
the modern tuning machine. The common
and inferior plan is to chip away the metal
with a hard chisel and finish with the file.
Fifty years ago a rougher method appears to
have been in vogue, if one may judge by
the article in the Penny Magazine already
quoted, in which, speaking of tuning, the
writer says: ‘This reduction is made by
chipping away the metal with a sharp-pointed

Mr. J. W. Taylor, jun.
well shown.

A BELL BEING TESTEDR IN TEMIMIRARY SUPPORTS.
From an mstantaneous photograph taken at the moment of the clapper's impact, by

The bright surface left by the operation of tuning is here

hammer ! And troly many bells present
sad evidence in their hacked and hewn
appearance of the ill-treatment they have
suffered under the name of tuning. To
illustrate the rvisks which attend the inex-
perienced tuner I may relate a story told
some years ago of an individual, who shall be
nameless, obtaining permission to tune a hell
which needed it.  The hell was too sharp, so
he seb to work with chisel and hammer and
removed a goodly slice of the thickness from
inside. On
testing the
tone ib was
found that
his zeal had
outstripped
hisdiscretion,
and that the
bell was now
a good bit too
flat.  So he
seb to work
again and
chipped away
the lip of the
bell.  Alas'!
ik was now
too sharp
again., No-
thing daunt-
ed, our hero
of the chisel
hacked away
again man-
fully at the
inside curve,
only: to find
that he had
yet again
done too
much, and
the poor bell
could only
emit a feeble
sound flatter
than before.
Another slice
from the lip left it a wreck only fit to be
pitehed ont of the bell-chamber window !
For ringing in the orthodox manner, bells
must be specially fitted and hung in a rigid
framework, which is constructed usually of
oak, but preferably of iron or steel, on
strong beams or girders.  On the excellence
of the hanging depends the easy action of
the bell and much of the pleasure of ringing.
Bell-hanging is a separate branch of trade,
and none should be employed to hang bells
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but workmen experienced in it. The question
is often asked, “Is not bell-ringing very
hard work ? " The answer is, it depends
enbirely on the condition of the fittings and
frame, and the way in which the bells have
been hung.  The wood is well-seasoned oalk,
and a good many of the finest frames have
come from Sussex. It is often harder work
to ring a treble bell of 5 or 6 ewt. for half-
an-hour, when badly hung in a crazy frame,
than it is to ring a tenor of 2 tons weight
for three hours when well hung in a rigid
frame. It is fmpossible for even a strong
man to ring some bells for any length of
time, while others of greater weight might
he rung by a child.  Not long ago the treble
of a ring of eight was rung successfully
throngh a peal of 5040 changes by a young
girl of fifteen. And there have been two
occasions when eight men have rung uninter-
rapbedly for over ten hours to accomplish a
peal of nearly 17,000 changes. Bell-ringing
therefore, nnder proper conditions, demands
skill and a certain amount of staying power
rather than physieal stréngth.

The action of a bhell when “rung up”
consists “in’ a complete revolution on ibs
pivots or gudgeons, fivst in one direciion
then in the other, the swing being arrested
at the snmmit of the civcle by a sliding bar
provided with stops, against which o stay
attached to the stock of the hell impinges.
A well-hung bell can perform this revolution
by its own weight, and requires no pulling,
the exertions of the ringer being confined to
the few ponnds weight alone neeessary to
control the bell ab the end of each revolution.
A large grooved wheel of special construction,
fixed to the stock, carries the rope so arranged
as to be wound upon about three-fourths of
the wheel at one revolution, unwound and
partially re-wound in the opposite dirvection
at the next. Once off the balance in the
divection of its swing, no power of the
ringer can control the bell ; he therefore
allows the rope, after drawing the bell off, to
pass freely up or down, resuming his grasp
as the motion of the bell slackens at the end
of the revolution. Here he learns by practice
to *“feel the bell on to the balance,” and
van <heck it, or allow it to draw a little, as
may be required.

Our forefathers began the practice of
placing bells in the highest section of the
tower, and constructed large open windows
on each side to allow free egress to the sound.
But it was found necessary to keep out the
weather, hence the adoption of the familiar
louvre frames, which effectually prevented
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the free escape of the sound waves, the
sloping louvre boards deflecting them down-
wards to the ground immediately surrounding
the tower. Consequently we often hear very
hitter complaints nowadays about the noise
of bells, Ouwr forefathers belonged to a more
robust eeneration, and seem to have rather
enjoyed a good healthy noise. We, I sup-
pose, are more sensitive ; and because the
bells appear to some of us mere - noisy
nnisances, must clamour for the suppression
of ringing altogether, withont stopping to
inquire into the possibility of less violent
and selfish remedies. If our forefathers had
been wise enough they would have placed
the bells at a lower level, and kept the sound
windows as high above them as possible,
there would then have been no complaints,
or very few. As matters stand however, if
noise is complained of, the sound windows
should be built up nside with substantial
brickwork to a height well above the up-
turned hells, leaving only the few openings
quite ab the top of the windows for the
sound to escape by. The sound will then
take its mnatural ccirse, travelling away
through the upper air, ascending rather than
descending, the bells will be heard ab a
greater distance, and the sensation of noisy
clangour near by will be obviated. The
brickwork stopping is  mnot visible from
outside, so there is no interference with
architectural effect. Reversible lonvres, after
the fashion of venetian Dlinds, are also
effectual in modifying the noise of- hells,
Instead of attempting to deprive ringers of
the means of practising the art to which they
are devoted, and which constitutes an other-
wise harmless, healthy, and intellectual pur-
suit, it would surely be better to urge church
authorities to adopt one or other of these
remedies. .
Although we have the hells themselves of
all ages, from the thirteenth century down-
ward, in our churches throughout the country,
giving token of the antiquity of rvinging
the English style, as distinguished from
chiming, yet we have but few records, and
these meagre, of what manner of men they
were who handled the ropes previous to the
middle of the seventeenth century. The
history of ringing during the past 200 years
is more ample, and from i6 we derive most of
the information we possess concerning the
ringers of other days. That many of them
were of a type that would hardly pass muster
to-day is more than probable; and it is
certain that until quite recent times many
abuses and objectionable practices disfigured
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belfry meetings and tended to Iring bell-
ringing into disvepute. Still it would he a
mistake and an injustice to assume that all
ringers were alike in these eariier days.
There were some at least against whom no
reproach could be levelled, and the records
prove that there have always been—at any
rate for the last 150 years or more—gentle-
men amateurs among the best ringers taking
a leading part in developing the science of
campanology.  Within the past thirby years
the old belfry abuses have been corrected
atmost everywhere.  Nearly every county
and diocese has its society of vingers, whose
watchword has been from the fivst, © Belfry
Reform,” and that Reform has been for the
most part successfully accomplished. Ouly
where the influence of the society has not
penetrated, or is defied, can the vestiges of
the old evils be found. Ringers are now,
for the most part, a highly respectable hody
of men, mindful of their responsibilities.

Ior the mere prosecution of the art of
change-ringing societies have existed for
nearly 300 years. The earliest metropolitan
society appears to heve been the “Scholars
of Cheapside,” founded in 1603, according to
the late Rev. H.T. Ellacombe, The “Ancient
Society of College Youths " succeeded it
in 1637. Among those who founded it
were Lovrd Brereton and Sir Cliffe Clifton.
They used to practise on the six hells at St.
Martin’s, College Hill, whence the name
“ (lollege Youths.” It was to this society
that Fabian Stedman in 1667 dedicated the
carliest known hook on change-ringing, and
he also presented to them at Cambridge,
where he lived, the sketeh of his famous
system of changes, known ever since as
“ Stedman’s  Principle,” and to this day
unsurpassed for beauty and ingenuity of
construction.

Side by side with the College Youths there
soon sprang up other societies. The * London
Scholars,” who afterwards, out of compli-
ment to a certain victorious Royal Duke,
changed their title to the “ Royal Cumberland
Youths,” came into existence at the beginning
of the eighteenth century, and were followed
a few years later —about 1715-—hy the
“Union Scholars,” which society had a
brief but glorious existence of about forty
years. The College and Cumberland Youths
are the two chief London societies ab the
present day, and between them they number
in their ranks almost all the leading ringers
in the country ; but the first-named has by
far the longest list of members.

Utber ignorance of the principles of scien-

tific change-ringing has not hindered either
seribes or artists from occasionally airing
their ideas about it; the most ridiculous
blunders have accordingly been sometimes
palmed off upon an unsuspecting public as
true presentations of the subject. I re-
member some years ago a picture appearing
in the Christmas number of one of the
illustrated papers, which was entitled * Ring-
ing for Christmas,” at one of the city
churches—I forget which. This picture was
truly a fearful and wonderful production.
A ringer never lets go his hold of the extreme
end of the rope while ringing, and controls
its movement so that it shall rise and fall in
a straight vertical path, otherwise he could
not ring his bell in with others at all.  But
in this picbure the dozen Dbell-ropes were
flying all over the place; some snaking about
on the floor, some twirling and twisting in
the air to the imminent hazard of the necks
of the operators. Not a single ringer was
represented with a rope-end in his hand !
Some were clinging frantically to the
“gallies” or tufts, others crouched with
arms and legs spread out, having apparently
just flung away their ropes to go where they
might. The serpentine contortions of the
ropes and the agonistic attitudes of the
men combined to make a lively scene ; but
it was all pure imagination, without a touch
of realism abount it. And some writers, de-
void of the requisite knowledge, have not
done much hetter. ILet me endeavour to
present somcthing more reliable.

The art of scientific echange-ringing does
not seem to have been evolved before the
beginning of the seventeenth century, the
carliest systems in vogue being of the feeblest
character, only a single pair of bells changing
places at a time. About the year 1630
lowever the production of the first regular
system for giving the full number of changes
on five bellg, to which its nnknown aunthor
gave the name of “Grandsire Bob ' (good-
ness knews why), paved the way for the
rapid development of other systems. By
1667 Fabian Stedman had devised and sent
out the very fine system for an odd number
of bells which bears his name. Originally
designed for five hells, it was speedily ex-
tended to seven, nine, and eleven, the nature
of the system being such that this could
readily be done without in any way disturbing
the essential features of the method, There
are now four or five main systems for pro-
ducing the changes on any number of bells
from five to twelve inclusive. The nature
of the path pursued by the treble bell
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through the others, or of one otuer hell
besides the treble, constitutes the distinction
between the different systems. Thus we
have the oldest system, *“Grandsire,” bhest
adapted for an odd number of bells, in which
the treble and one other bell pursue a
straight path out and home again among the
other bells ; the * Plain Bob™ system, in
which the treble alone has a straight path ;
the “Court Bob”

Minimus, Minor, Major, Royal, and Maximus,
respectively. The full extent of the changes
producible on each successive number of bells
is computed by multiplying the last extent
hy the new number. T'hus on two bells there
are of course bubt two changes, 1, 2 and 2, 1.
For three bells, multiply 2 by 8=6; for
four bells, multiply 6 by 4 =24, and so on.
In this way we find that the extent on seven

system is an offshoot
from this, with more
elaborate work for

the other Dells ;
Stedman’s  system,
in which all the

bells have a similar
path ; the * Treble
Bobh ™ system, so
called because of
the peculiar zigzag
path pursued by the
treble. To these
has quite recently
been added a fifth
systew, called * Al-
liance,” in which
the treble path is a
combination of
““Plain’’ and
“Treble Bob”
work. Under the
head of each system
there are several
different methods of
producing the
changes, that is,
several different
ways of making the
other hells work,
some very simple,
others very elabor-
ate. These methods
take their names
mostly from local-
ities where they
were devised or first
practised. All the
systems and most of
the methods are
adaptable to any number of bells above four,
- the number being denoted by a distinctive
title after the name of the method ; thus,
on the odd numbers, from three to eleven
inclusive, the ringing is known, from the
number of pairs of bells shifted at cach
change, as Singles, Doubles, Triples, Caters,
and Cinques, respecbively; and on even
numbers, from four to twelve inclusive, as

BASFUITRL L LAY RORGS 1A, CHARSERT LARE.

CERTIFICATE OF THE SOCIETY OF ROYAL CUMBERLAND YOUTIIS.

bells is 5040 changes, and this gives the
measure for what ringers call a peal ;
nothing less than 5000 changes can constitute
a peal, any less number being called a
“touch.”

It would be impossible within the space
at disposal here to initiate the general
reader into all the mysteries of the art,
all that can be done is to set down a few
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elementary principles. The art consists of
two branches, the one mechanical, the other
intellectual, and there ave few pursuits, if
any, which give so free a scope for simul-
taneous mental and bodily exercise.  The
mechanical part lies in the management of
the bell, and is of course the first thing to
be learned. And although it is not every
learner who becomes thoroughly skilled in
even this initial stage, yet most beginners
may hope, with a reasonable amount of
practice under the supervision of an experi-
enced ringer, to speedily acquire the mastery
of a bell when not ringing with others. No
one should essay to teach himself entirely, or

some glimpses of the true art of ringing will
begin to dawn upon the cpening mind. In
the case of the skilled ringer the manage-
ment of the bell becomes by long practice an
instinct, and gives him no trouble, unless a
rickety frame and worn-out fittings above
cause the bell to be uncertain and irrecular
in its action. With a bell that goes properly
the ringer can concentrate all his attention
on the motions of the other ropes, and the
work of the method he has to follow, with a
view to striking in his proper place with
accurate evenness at each successive change ;
the great beauty of good ringing consisting
in the rhythmical regularity of the striking.

RINGING A WEDDING PEAL AT MONKEN-HADLEY, MIDDLESEX,

he will get into difficultics and entangle-
ments with the rvope which will probably
cause him to abandon the attempt abraptly.
Let everyone therefore be content to be
tavught at first how to handle the rope
properly—when to hold on and when to
let go—that there may be no unnecessary
collisions between the head of the operator
and the ceiling of the ringing chamber.
Further, while a tolerable amount of skill
may soon be attained in ringing a bell by
itself, it is another matter when it comes
to ringing it evenly in company with four
or five others. To do this well requires
still further practice, in the course of which

The vate of ringing in a peal of major, with
bells of average weight, may be taken as
twenty-six to bwenty-seven changes yer
minufe ; and with eight bells to strike in
cach change, it will be seen that a small frac-
tion of a second too soon or too late in the
striking of any one bell becomes an appreci-
able portion of time, producing a broken
effect in the ringing, which grates un-
pleasantly upon the ear. The mastery of
the bell having heen attained, the learner
next turns his attention to the second
stage of the art and learns the work of
the method which he desires to ring. He
studies on paper the path of a single bell
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through a sufficient number of changes
to give the entire work, and observes ilg
relation to the path of the treble bell, which
in most systems may be taken as a guide.
He must learn this work by heart, and also
the variations liable to be made in it from
time to time by the calls given by the
conductor of the ringing. And then he
must practice, practice, practice, till he can
gnide his bell accurately among the others,
ﬂ{:ac_n.‘ding‘ to the rule of the method. He
begins with a simple method, and progresses
gradually, as he finds opportunity, to more
elaborate ones.

Now all this is not so easy as it scems.
The bell may give no trouble, and the work
of the method may be thoroughly kunown,
but it is at first, and perhaps for some time,
a puzzling matter to find one’s way among
the other bells. Whoever thinks it would
be easy, let him try it, and tell us what he
thinks about it after the experiment. It
requires a combination of excellent qualities
to make a ringer, and it is nob the least
of the recommendations of change-ringing
that it tends to encourage the development
of these qualities : quickness of eye and car,
colleetedness, presence of mind, patience,
perseverance, ability to meet vepeated failores
and disappoinbments  without being  dis-
heartened or disgusted, good temper, and
the acquired faculty known as *“ rope sight ™ ;
all these are required in the practice of
change-ringing, and the mixture is not found
in every one.

True change-ringing must not be con-
founded with the wearisome repetition of
one parbicular sequence and then of another,
although this mode of ringing is much in
vogue in certain localities under the name
of change-ringing. In scientific ringing no
vepetition of any change is allowed, and the
method, peal or toueh which contains such
repebition s said to be false.  When the
hells strike in their natural order, beginning
with the smallest, the treble, and ending
with the largest, the tenor, they are said to
be ringing in rounds. When they are
called into changes, each bell, as a rule,
changes places with the one next to it, and
from this point every swing of the bells
produces a different change until the piece
which is being rung is completed, when the
bells fall into rounds again. Thus, to take
the simplest way of producing the changes
on six bells, from the sequence or row
123456, which is rounds, the first change
is 214365. Now when a bell arrives at the
first plaze in the sequence it is said to be
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leading, or at the lead, and strikes two blows
in that position. Similarly, when a bhell
arrives in the last place, 1t is said to he
behind, and strikes two blows there ; thus
the second change will be 241635, and so
on. It will be seen that the principle of
the mutations is for the odd numbers to
work, place by place, to the end of the row,
and the even numbers, place by place, to the
lead. If this is followed out the order in
which the bells suce n'i\'(:]y come to the
lead will be 2, 4, 6, 5, 8, 1, and at the last
blow of the treble lead all will fall into
heir proper positions as in rounds. DBut
this would be only twelve changes. There-
fore, to prevent rounds coming up so soon,
a slight variation in the work must he
made.  This is effected by the evolution
known as * dodging,” which consists in an
extra interchange of places hetween the bells
of one or more pairs, while the hell next the
treble strikes two blows in second’s place
instead of the bell behind striking two blows
there. Thus the first change of the treble’s
lead Deing 132546, the last will he 135264,
instead of 123456, which it would be if the
ordinary work were followed. Irom this
new sequence another set of twelve changes,
called a lead, can be vegularly produced as
before ; the evolution being repeated at its
close, a third set is introduoced, and so on,
the number of leads before the bells fall into
rounds being one less than the number of
bells engaged ; and the whole block of sixty
changes thus produced constitutes a plain
course. In this method the treble is not
concerned in the evolutions, hut pursues a
straight path ont and home again five times

the others being the \\UI}\IHW bells, and tI:L
path they each pursue, mcludmrr the evolu-
tion of dodging and place- 11141;111_1_*', is the
same for all, and constitutes the work of the
method.  But these sixty changes are only
one-bwelfth of the total number obtainable
on six bells.  Therefore to get the full extent
other alterations must be made at intervals.
These are called for by the conductor arbi-
travily, When he makes a call the ringers
alter the work of their bells accordingly.
tenerally the alteration is confined to three
bells, which manceuvre so as to take each
other’s places in the order of coming down
to lead, known as the *coursing order.”
The call which effects this is named a
“hob,” the origin of which elegant term is
wrapped in obscurity. Sometimes only two
bells take each other's places, when the call
is made known as a single. By the altera-
tions of coursing order caused by the proper
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employment of these calls the full extent
of 720 changes is produced without any
repetition of any one change.

The arrangement of the calls to produce
a peal on any higher number of bells of any
length, or to possess certain musical qualities,
is the province of the composer, whose work,
and the knowledge necessary for it, is quite
a distinet branch, constituting the science of
campanology. Many of the best ringers
know little or nothing of the principles of
composition, and content themselves with
performing the compositions sent to them
by composers, or published in the ringing-
hooks and periodicals, In the early days

of the science there was keen competition
among its professors to produce the best
and to solve the many difficult
For years the pro-

results
problems it presented.
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duction, by legitimate means, of the complete
peal of Stedman Triples baffled the ingenuity
and mocked the efforts of the most clever
among the composers.  Again and again the
search was abandoned by successive workers,
only to be taken up afresh hy others, and
pursued with dogged perseverance till the
problem was solved. One J. Noonan, a
composer in the early part of this century.
used to declare that, in his search for the
peal of Stedman Triples, he had used up as
much paper as would cover the walls of
St. Giles’s Chureh ! The history of these
carly efforts, and the tracking of the pro-
gressive steps by which the victory over
this stubborn  method was eventually
obtained, is full of interest to the devotee,
bt would probably bore unutterably the
zeneral reader,






