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F .O REWORD 

ARTHUR L. BIGELOW, the author of this book, left the 
country in 1930 for what was planned as a year of study 
and travel abroad. His stay turned out to be one of eleven 
years, for he did not return until just before the United 
States entered World War II. 

After taking his diploma at the Carillon School in 
Mechlin, he became concert artist on the carillon in the 
tower of the ill-fated Library of the University of Lou
vain. There he continued his studies, which he had be
gun at the University of Pittsburgh. He was advisor to 
the town of Louvain when the new carillon, replacing the 
one destroyed in 1914, was installed in the tower of the 
Cathedral, and he was subsequently appointed bell-master 
of the town, a title he still holds. 

Research on bells and carillons, particularly their more 
techniGal aspects, greatly occupied his time. He has taken 
the measurements and registered the tones and partials of 
'the bells in virtually all of the greatest carillons in Eu
rope and America, and.has studied the acoustics of these 
instruments. His advice and services have been sought in 
many cities of Belgium, Holland and France. Since his 
return to this country, he has traveled extensively in the 
interest of bells and carillons and established a reputation 
as a carillon consultant and architect. 

He came to Princeton in 1941 and immediately raised 
with me the question of a reorganization of the bells in 
Cleveland Tower, a matter we had discussed in Louvain 
years before. The Class of 1892, at once interested in the 
drawings and specifications of th~ proposed changes, au
thorized the undertaking and aJso the addition of 14 
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FOREWORD 

treble bells, which the author's studies abroad enabled 
him to make with singular success. 

The need for a book on the Princeton bells has long 
I 

been felt. Enthusiastic vis'itors to the Cleveland Tower 
I 

frequently inquire about the carillon and about bells in 
general. They want to know how and when carillons 
originated and how the P~nceton instrument compares 
with others in this country. It is, therefore, with pleasure 
and satisfaction that we wel9ome the appearance of this 
little book. 

LUTHER PFAHLER EISENHART 

Dean of the Graduate School, Emeritus 
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THE PRINCETON 

CARILLON 

FoR over five centuries now the towers and belfries of 
Europe's Low Countries have been filled to bursting with 
bells-swinging bells, tower chimes, striking clocks, and 
carillons. America has had its bells, too. But it took the 
increased interest in European travel and culture which 
followed the First World War to lead Americans to the 
"discovery" of the carillon, and returning tourists intro
duced it to a nation virtually oblivious to its existence·. 

In view of this, it is perhaps not too surprising to find 
that Princeton's Graduate College, erected in 1913 along 
Collegiate Gothic lines, did not have bells in its stately 
Cleveland Tower. Bells were not included in the original 
plans and no thought had been given to what they might 
be or whence they might come. 

In 1926, when Princeton's Class of 1892 was looking 
forward to the thirty-fifth anniversary of its graduation, 
the question of an appropriate gift for its Alma Mater 
arose. One member of the class, who had traveled exten
sively abroad, suggested the possibility of installing a 
carillon in one of the towers of the University. While liv
ing for a while in the Low Countries, he had felt the 
charm of their singing towers and he firmly believed 
that there could be no more suitable choice than such 
an instrument, at once noble yet(diffe}"ent from all other 
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THE PRINCETON CARILLON 

gifts. His suggestion was enthusiastically received, and 
as a result the bells of the 1892 Carillon, ringing out from 
the Cleveland Tower, have become a familiar and be
loved part of the PrincetoA scene. 

Many changes and improvements have been effected 
in the Class of 1892 Carillon since its installation in 1927, 
but even then it was ranked as one of the foremost in
struments of its type in the country. There were, as a mat
ter of fact, only a very few others in existence at that time 
in the United States. Tower chimes, it is true, were fairly 
common. Of late these are frequently referred to as caril
lons, but a well-defined difference exists between these 
two types of tower instruments which is not generally un
derstood. 

Unlike the chime, the bells of a carillon, usually num
bering 2 3 or more, are tuned to such perfection that 
varied effects of harmony, concordant and pleasing to the 
ear, may be realized. A chime is usually diatonic, that is, 
composed of notes corresponding to the white keys of a 
piano; a carillon is always chromatic, embracing all keys, 
white and black alike. A strict definition of the carillon 
was arrived at by the nation's leading bell-masters when 
they met at the Carillon Congress held in Princeton in 
August 1946. The carillon, according to this definition, is 
"an instrument comprising at least two octaves of fixed 
cup-shaped bells arranged in chromatic series and so tuned 
as to produce, when many such bells are sounded together, 
concordant harmony. It is normally played from a key
board which controls expression through variation of 
touch." 

The carillon keyboard, commonly known as a clavier, 
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THE PRINCETON CARILLON 

is equipped with two sets of controls-keys for the hands 
and pedals for the feet. Since the controls are connected 
directly to the bell clappers, which may weigh up to 100 

pounds and more, they must be larger than normal keys 
manipulated by pressure of the fingers. Standard claviers, 
accordingly, are composed of two rows of wooden levers 
resembling small broom handles which extend for a few 
inches from the top of the keyboard and are played with 
the extended fist. The lower of the two rows controls 
the "white notes" and the upper row the "black," while 
the foot pedals are connected to the heavier clappers of 
the bass register. 

Despite occasional published reports, and perhaps con
trary to the general impression gained from a glimpse of 
the bell-master at his clavier, playing the carillon is not 
hard work. In this age of science it is a relatively simple 
matter to provide electrical controls, but no real bell-mas
ter is content with such an arrangement. Without the 

· direct mechanical action between him and his bells, there 
can be no loud and soft passages, no crescendoes and 
diminuendoes; in short, no expression and thus no real 
music. This, then, is another difference between the caril
lon and the chime. The latter is more often than not con
trolled electrically with no opportunity for variation and 
no personal touch. 

With general agreement reached on the choice of a 
carillon as its gift, Princeton's Class of 1892 lost no time 
in selecting a founder for its bells. A contract was signed 
with the foundry of Gillett and Johnston in Croydon and 
a representative of the class left immediately for England 
to be present at the casting of the bourdon, or bass bell, 
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THE PRINCETON CARILLON 

the lowest and , largest of the series and a primary factor 
in determining the importance of an instrument. Just as 
the metal was being poqred into the mold, he tossed in 
a sixpence for good luckj thus perpetuating a long-stand-
ing tradition. . '. 

The original idea had been to install the bells in Sage 
Tower of Holder Hall, on the northwest corner of the 
main college campus; and in an early edition of William 
Gorham Rice's book on t~e carillon, Singing Towers of 
the Old World and the New, that tower is pictured as the 
home of Princeton's bells. The Sage Tower, however, was 
neither large nor strong enough to accommodate the bells 
that had been ordered. It was necessary to seek a larger 
belfry, and the Cleveland Tower of the Graduate College 
was a logical choice. 

In one respect it is perhaps regrettable that the bells 
are not on the main campus, well in the center of things 
as they are in the market places abroad. For many Euro
pean towns are enriched at regular hours of the day or 
week by music from the belfry, and people in the street 
sing to its melodies. There is, however, much to be said 
for the Cleveland Tower location. The bells may be heard 
equally well from any point, unimpeded by buildings or 
traffic. The tower is near the town but not in it. And the 
green slopes, surrounding fields and wooded areas of the 
Graduate College below the tower have become a popu
lar goal for strollers attracted by the concerts on pleasant 

. Sunday afternoons. 
The Graduate College of Princeton University, long 

planned by the late Dean Andrew Fleming West as a 
unique type of setting for a residential graduate school, 
was designed by Cram, Goodhue and Ferguson and was 
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THE PRINCETON CARILLON 

dedicated in 1913. Its buildings stand on part of the 
grounds where the main phase of the Battle of Princeton 
was fought in 1777. Cleveland Tower, 40 feet square and 
173 feet high, rising from the southeastern comer of the 
Graduate College, is a memorial, built by nation-wide 
subscription, to President Grover Cleveland. In the cham
ber at its base is a bust of Mr. Cleveland, framed between 
the American and Princeton flags. A guest book lies on a 
table against the northern wall, where visitors from all 
parts of the world have left their signatures. This me
morial room, 40 feet from floor to vault, is remarkable 
for its acoustics. Finished in smooth white stone, its walls 
echo and re-echo a sound so rapidly that any note sung 
is sustained almost in its original intensity for many sec
onds. A series of notes in a chord, sung in quick succession, 
will long continue to resound, producing an effect not 
unlike that of an organ. 

In April 1927, three octaves of bells were shipped from 
,the Croydon foundry. Since the belfry had not been fully 
prepared to receive them at the time of their arrival, it 
seemed likely that they would have to be stored until they 
could be hung. This would have entailed some expense, 
but the Pennsylvania Railroad was sympathetic to the un
dertaking and shuffled the shipment back and forth be
tween New York and Philadelphia until the bells were 
needed! 

With the belfry finally ready for the installation, the 
.bells were lifted into place in a singular manner. In many 
American installations, the bells are passed through a hole 
in the belfry wall and the masonry is then relaid. In 
Princeton, with a rigging devised to lift them up the en
tire height on the outside, the bells were raised up and 
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THE PRINCETON CARILLON 

then let down through a hole in the roof of the tower. 
For several weeks riggers were busy hoisting them into 
place, and a large shin~ng copper cup hanging upside 

I 

down in mid-air became a familiar sight to passers-by dur-
ing the late spring mon~hs of that year. Representatives 
from the Croydon firm were busy meanwhile within the 
belfry, erecting the massive steel framework, installing 
the clavier, and connec~ng the many cranks and wires 
necessary to control the action of the instrument. By the 
second week in June, little snatches of bell music were 
heard issuing from the belfry as the workmen tried out 
the newly-connected mechanism. And on Friday evening, 
June 17, the carillon was played for the first time. 

Long before that first concert was scheduled to begin, 
visitors from far and near began to gather on the grass 
and walks near the base of the tower. Just before the 
recital, representatives of the class and the University met 
for a few minutes together, and in a simple ceremony the 
great carillon was presented to ,Princeton "with the love 
and gratitude of the Class of 1892." Dr. Charles D. Hart 
spoke for the class and President John Grier Hibben ac
cepted in the name of the University. 

And then, on the still air of an early summer evening, 
the first majestic chords descended from the tower and 
floated over the surrounding countryside. Antoon Brees, 
son of the bell-master of Antwerp and himself an accom
plished artist who had grown up amid the sounds of old 
Flemish bells, was at the clavier. The varied musical pro
gram included familiar college tunes and hymns as well 
as folk songs and airs from the classics. 

Some found themselves at once in tune with the tons of 
bell metal vibrating in the tower and immediately under-
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THE PRINCETON CARILLON 

stood the instrument's appeal. Others, awed by the rich
ness of the tones and overtones of the bells, felt the need 
of becoming more accustomed to the unusual harmonies 
which the carillon produced. Those who heard the sec
ond and third of the dedicatory recitals on the following 
evenings enjoyed the opportunity of becoming more fa
miliar with the instrument. For here was a carillon with 
bells second to none, played by a master well qualified to 
introduce it to those hearing its melodies for the first 
time. 

Unlike many carillon donors, the Class of 1892 was not 
interested solely in purchasing the bells and arranging for 
their installation. With admirable foresight its members 
included in their gift a fund to assure the continued 
operation of the bells, long after the last chords of the 
first magnificent concerts had died away. 

The deed of gift, delivered to President Hibben that 
evening in 1927, declared: 

To ALL PEOPLE TO WHOM THESE PRESENTS SHALL CoME, 
The Class graduated from the College of New Jersey, now known 
as Princeton University, in the year One thousand eight hundred 
and ninety-two, sends greetings : 

WHEREAS, it has been the custom for many years for members 
of a class graduating from said University to give to their Alma 
Mater a lasting memorial to keep their Class in remembrance; 
and 

WHEREAS, the Class graduating in One thousand eight hun
dred and ninety-two selected from their number a Committee 
to recommend the form of a memorial gift to be devoted to such 
purpose, which said Committee duly selected a Carillon which 
by vote of said Class it was subsequently authorized to purchase 
and present to Princeton University; and 

WHEREAS, the board of Trustees of the said University have 
accepted the proposal of such a gift with the provision that the 
Carillon should be erected in Clevel&nd Tower and that an ap
propriate sum of money should be gi~en for its use and care; and 
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THE PRINCETON CARILLON 

WHEREAS, the said Committee have caused to be manufac
tured by Gillett and Johnston, in Croydon, England, a Caril
lon of thirty-five bells, tested by the Head Master of the choir 
of Westminster Abbey, and pronounced by him in perfect tone, 
which said Carillon has been transported and is now erected in 
Cleveland Tower and ready for use; 

Now, THEREFORE, KNow YE, That the said Class of One 
thousand eight hundred and ninety-two, in consideration of the 
love, affection and gratitude which it has for the said Princeton 
University and as evidencing the same do hereby give, grant and 
convey unto the said Princeton University, to it and its succes
sors forever, the said Carillon of thirty-five bells, and do hereby 
tender to the Trustees of the ~aid University the sum of $5,000 
Dollars, which with such additional funds as may be hereafter 
added thereto by the said Class shall be held by the said Trustees 
for the purpose of providing for an Endowment and Maintenance 
Fund for said Carillon, the income arising therefrom to be used 
by said Trustees for the purpose aforesaid. In case, however, that 
the said Trustees shall hereafter determine to remove the said 
Carillon from the Cleveland Tower and to erect the same in some 
other part of the same University, such part or portion of the said 
principal sum hereby given for the endowment and maintenance 
of the said Carillon may be used by them for such purpose'. 

The aforesaid gift is made without limitation or restriction as 
to the use by the said University· of the said Carillon. It is the 
desire of the Class, however, that so far as possible the authorities 
of the University shall comply with the following suggestions: 

1 . That the Carillon shall be known and generally spoken of 
as "The '92 bells." 

2. That the Carillon shall be played every Christmas Day, 
on every twenty-second day of February and on every 
fifteenth day of June, being the anniversary of Graduation 
of said Class. 

3. That permission be given to the Class to erect at its ex
pense a bronze tablet to be placed on the Cleveland Tower 
bearing substantially the following inscription : "The Class 
of One thousand eight hundred and ninety-two presents 
this carillon with love and gratitude to Princeton Univer
sity, trusting that its tones may inspire succeeding genera
tions to perpetuate the traditions of their Alma Mater in all 
things pertaining to God and our country." 
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IN WITNESS HEREOF, the said Class has caused this instrument 
to be signed by the President of the Class and his signature at-. 
tested by the Secretary thereof and the signat~res of other mem
bers of the Class to be affixed at Princeton, New Jersey, this sev
enteenth day of June, in the year of our Lord One thousand nine 
hundred and twenty-seven. 

The 35 English bells of the 1892 Carillon are of ex
cellent tone and are exact in pitch. Each bell, with its 
several overtones tuned to perfection, is an example of the 
finest in the bell-founders' art. They encompass a full 
three octaves, from the G below middle C to G three 
octaves above. The bourdon, a deep and sonorous bell, 
measures over seven feet in diameter and weighs nearly 
six and one-half tons. The treble bell of this series is 
twelve inches across and weighs forty pounds. 

As originally installed, all bells were hung from steel 
girders in accordance with modern English practice. The 
Flemish and Dutch, on the other hand, claim that a bell 
must be hung from wood to obtain its best sonority. Al
though the English favor metal beams, they believe that 
it makes no difference how it is hung. Occasionally their 
riggers place a block of wood or a leather pad between the 
bell and the steel beam before tightening up the bolts that 
hold the bell in place, ostensibly to isolate it from the 
metal framework. Yet there is nothing to hinder the bell's 
vibrations from passing through the metal bolts directly 
into the frame. It is significant to note that in the most 
recent installations undertaken in the United States 
wooden beams have been specified. 

In the 192o's, when player pianos and player organs 
were much in vogue, the system by which they were op
erated was naturally adapted to belfries. In Princeton an 
elaborate electro-pneumatic mechJnism, which controlled 
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the bells by perforated rolls, was installed in a room under 
the belfry. Although eventually disconnected, it may still 
be seen in the tower. 

On one side of the player mechanism, in a comer of 
the same tower room, a ~Javier, or keyboard, was installed 
for hand play. It was, unfortunately, so far removed from 
the bells that much control was lost and the touch, in
stead of being light, quick and expressive, was heavy, 
sluggish and lifeless. Any great degree of musical ex
pression was difficult to realize. As stated in the deed of 
gift, the carillon was to be played in concert on three 
definite occasions of the year. For these special recitals 
the clavier was used; at all other times when the bells 
were heard-for a period of nearly twelve years-it was 
the automatic mechanism which did the playing. 

At first the mechanism was connected to a clock which 
automatically started a tune at 6: 30 every evening, just 
before the students of the Graduate College, in gowns, 
entered for dinner in Procter Hall. Later it was decided 
to play the rolls only at certain times during the week. 
Within a few years even this use of the automatic attach
ment ceased altogether and the bells were silent except 
for the three concerts provided for in the deed of gift. 
The player mechanism fell into virtually complete disuse 
and, on occasions when it was started up, several notes 
were missed here and there in the course of a short tune. 
Connections fell out of adjustment. The clappers at times 
failed to strike or else, once struck, remained tight against 
the bells, cutting off all vibration and creating unpleasant 
tonal effects. In this state the carillon remained, seldom 
heard and .little appreciated-in spite of the efforts of 
those entrusted with the concerts-until 1941. 
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A short time before the United States entered World 
War II, plans were drawn up for a complete renovation of 
the 1892 Carillon along the lines of the old Flemish in
struments. A special committee which included Luther 
P. Eisenhart, Dean of the Graduate School, and Dr. Hart, 
as the representative of the class, agreed on the following 
major steps: 

1. To rehang as many of the bells as possible from 
wood. 

2. To give the hand clavier precedence and to discon
nect the automatic mechanism. 

3. To move the clavier closer to the bells. 
4. To add as many new bells as possible toward a goal 

of 49· 
In September of 1941 the work began. All wires were 

disconnected, all action bars were taken down, and the 
upper 18 bells were removed from their steel girders. 
Massive fir beams were hoisted into place in the belfry 
and to these the 18 were rehung. 

The plan to install the clavier in a new location pre
sented an interesting problem. The best instruments have 
their controls as close to the bells as possible; and, with 
this in mind, the clavier was moved into the belfry itself. 
A platform was erected between the east wall and the 
bell frame, several feet above the floor, and on this the 
clavier was installed. Around it a cabin was built to pro
tect the keyboard and the player from the weather. As a 
result, the bell-master now sits above the greatest basses, 
opposite the middle-sized bells, and just below the trebles. 
The longest distance from the cabin to any bell-crank in 
the action is now less than twelve f~et as compared to the 
former distance of nearly 3 5 feet. ffhis change produces 

I 
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a great difference in the sensitivity of the instrument and 
is of real advantage to the bell-master, who can now hear 
clearly, and control acc4rately, every note which he plays. 

There are two main' systems-one Flemish and one 
Dutch-which have been developed to control the action 
of the carillon. In renovating the Princeton instrument, 
the best features of both were used. 

In a carillon, the bells are hung "dead" and are sounded 
by pulling the clappers to them. When a key on the 
clavier is depressed, the force of the blow is carried to the 
clapper through the mechanisms of a bell-crank, changing 
the motion from vertical to horizontal. As the bells are 
seldom directly in front of their corresponding keys, a 
series of "tuimelaars," or tumblers, is used. These are the 
action or transmission bars, with two levers each, one for 
the key connection and one for the clapper. This is the. 
Flemish system and is applicable to belfries where the bells 
hang in orderly rows. 

In general use in Holland is the "broek" or "breeches" 
system. Dutch towers are as a rule smaller than the Flem
ish and, to gain space, bells are hung in the bays all around 
the belfry as well as within the belfry itself. This neces
sitates a system for operating bells hung in any position 
in relation to the clavier. It can readily be seen how it 
derives its name. 

In the 1892 Carillon the six deepest basses, with clap
pers weighing up to 200 pounds apiece, need the leverage 
found in the Dutch system for best control, while the rest 
of the instrument uses the Flemish because of its direct 
and sensitive touch. 

In the original rigging, the bourdon was connected to 
the lowest pedal, a C on the clavier. The second bell was 
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Spring 

0 

Tumbler 
with 

Be/I-Cranks 

Key 

THE "TuIMELAAR" OR "TUMBLER" SYSTEM 

When the clavier key is struck, the motion is carried directly 
to the clapper. The recalling spring ,returns the clapper to its 
initial position immediately upon release of the key. The clappers 
of the larger bells do not require spriings since they are heavy 

enough to return to position by their own weight. 
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0 ------ ----------::::, 
THE "BROEK" OR "BREECHES" SYSTEM 

This is often called the Dutch system, since it is most extensively 
used in Holland, especially in the older installations. It is some
what less responsive than the tumbler system, when used on 
medium and small bells, although its adaptation to the basses 

of several larger instruments has been very successful. 

D, the third E, and thence chromatic for the three oc
taves. There was no C# or D# in the bass. These two 
bells are little used and very costly, and they are usually 
omitted in favor of an octave or two of smaller bells for 
an equal price. Since the Princeton bourdon is a very deep 
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bell, it was decided in the renovation to place it a note 
lower on the keyboard, making it a Bb, and a pedal for 
this note was added to the clavier. This gave the instru
ment the same bass as the great carillons of St. Rombold's 
of Mechlin, St. Pieter's and the University Library in 
Louvain. Thus the entire series of 35 bells was connected 
a note lower, making the series 

Bb - - C - - D - - D# - - E - - F 

and so on chromatic to Bb three octaves above. This left 
the highest octave short when playing in the key of C, for 
high Band C were then lacking. To complete the octave, 
new bells for the B and C keys were designed and molded 
in November 1941 and cast the week before Pearl Harbor. 

During the renovation of the belfry, room was made 
for two small beams designed to hold twelve additional 
trebles, augmenting the carillon to 49 bells or a range of 
over four octaves. With foundries at home and abroad 
.converted for war, it was not expected that this highest 
octave could be added for some time unless existing bells 
could be bought. Thus the search began for an octave of 
trebles. Two carillons were visited, in which two bells for 
each note had originally been installed in the highest 
octave. This practice, known as doubling, is occasionally 
resorted to for greater tonality and is comparable to the 
addition of extra strings in the medium and high registers 
of a piano. In both belfries these notes had been "un
doubled" and it seemed possible that the unused bells 
might be adapted for the Princeton belfry, provided the 
authorities were willing to sell. ,These trebles, however, 
were not suitable. In addition to, the fact that they were 
of an entirely different tonality, they were one-sixteenth 
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of a tone higher, since they were tuned to International 
Pitch, where the A above middle Chas 435 vibrations per 
second. The 1892 Carillpn is tuned to a lower scale, with 
A equal to 431 vibrations per second, the same pitch used 
by the old Flemish founders from the fifteenth century 
on. Parenthetically it may be noted that A equals 440 
vibrations per second in the Concert Pitch in use in this 
country today. 

As the search for suitable bells for the treble octave 
proved unsuccessful, it became apparent that they would 
have to be made at Princeton or not added at all. Metals, 
especially the copper and tin necessary for bronze, were 
then at a high priority. Fortunately an old locomotive bell, 
which had been found in a Trenton junk yard before the 
war, was still available. With numerous bronze bearings 
no longer used in the belfry still on hand, enough metal · 
was found to cast this higher, and lightest, octave .. 

These bells are truly a product of the University. Their 
designs were created, their patterns made and their cast
ings turned and tuned on the Princeton campus. Since 
the molds were made from sand, they had a rough sur
face and it was necessary to turn the outside of the bells 
in a lathe before they were ready for tuning. The alter
native, which involves casting in a mold of oven-dried clay, 
is a much longer and c?stlier process than casting in sand, 
despite the fact that the bells come 6ut perfectly smooth 
and need no turning on the outside. With either process, 
the difficult and time-consuming operation of tuning re
mains. In this operation the thickness of the bells is .re
duced, slowly and by gradual steps. Constant control is 
maintained over its changing tones by means of the most 
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exact instruments for tonal measurement until at last the 
bell is pure and rings true. 

The last of the 14 new bells was completed at Prince
ton and hung in the belfry in May 1943, just twenty 
months after revamping work on the carillon began. No 
major changes in the bells, belfry or clavier have been 
undertaken since that date. 

Thus, in its present accommodation, the carillon is 
housed in a steel frame 1 7 feet long, 9Yi feet wide and 
2 3 feet high. The frame is divided into four tiers: in the 
lowest hang the two largest basses, bells 1 and 2, and bell 
4; in the second hang the middle basses, bells 3, 5, 6, 7, 
and 8; in the third hang the upper basses, bells 9 to 17; 

and in the top tier, hung from wooden beams, is the com
plete middle register of the instrument, bells 18 to 35. 
Between the second and third tiers, in front of the upper 
basses and just above the roof of the clavier cabin, are 
two small oak beams from which the smallest 14 bells, 
.the trebles, hang. It is often assumed that these bells, 
being of higher pitch, should be placed above the rest, 
thus continuing the graduated order of the remainder of 
the series. The fact is that the trebles require a much more 
delicate touch than the others and the closer they are to 
the clavier the better. They are constantly in use and their 
clappers are small. Since the action must be light and 
quick of response, all excessive length-and weight-of 
connection wire has been avoided. 

Today, with its 49 bells, the 1892 Carillon ranks as one 
of the first in the land. I ts range is four full chromatic 
octaves ( except for the first half.,tone C# on the clavier) 

\ 
plus a Bb in the bass, useful in any, carillon but particularly 
so in a large one. With the clavie~ in the belfry itself, the 

I 
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THE 1892 CARILLON IN CLEVELAND TOWER 

The instrument seen from the South. The second and third 
tiers of bells were moved to the rear of the frame (left) to make 

room for the two beams from which the trebles hang. 
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action of the instrument is sensitive and instantaneous, a 
perfect m·edium between the performer an~ his bells, true 
Flemish and Dutch throughout. It is capable of musical 
effects from the lightest tremolandos in the smallest bells 
down through all shades of tone-color to the loudest and 
mightiest thunder of the basses. And at all times the bell
master has absolute control of every clapper. 

In size Princeton's carillon is comparable to all other 
large instruments the world over. The municipal carillon 
of Louvain, for example, is also one of 49 bells. Mechlin's 
'Carillon totals 46 bells, and those of Antwerp and Bruges 
are of 47. The belfry of Ghent, with 52, is the largest in 
Flanders; and in Holland, where the majority of belfries 
average about 35 bells, only the carillon in the modern 
Raadhuis of Rotterdam is as large as Princeton's. In 
America, in a few instances, the number of bells goes 
beyond 50. Two in particular may be cited, that of the 
Riverside Church in New York, with 72 bells, and of the 

· University of Chicago Chapel, with 72 bells. The chief 
difference between these giants and other carillons is the 
addition of smaller bells to the treble, much smaller than 
those in an ordinary instrument of four octaves. These 
tiny bells, which are of little carrying power, are seldom 
used. 

The size of an instrument is in itself no criterion of its 
., musical qualities or of the amount of pleasure to be de

rived from it. Some smaller sets of two or three octaves 
may charm the listener as much as carillons twice their 
size. There is, however, a limit to the type of music which 
may be played on a smaller insqument. Given the range 
of four octaves, the bell-master is in no way restricted. His 
repertoire is not limited to folk ~ongs and the simplest of 
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selections; he may also execute the more complex clas
sical numbers and achieve effects through scales and ex
tensive arpeggios which~ smaller instrument cannot pro
duce. Even with adequate range and excellent action, 

I 

there can be little popular enjoyment of the carillon music 
if the tower location is poor. Surroundings can be of great 
importance, and in this respect the 1892 Carillon has an 
enviable location indeed. 

Of the many who have played the Princeton carillon, 
the most famous is Jef Denijn, the late bell-master of 
St. Rombold's Cathedral in Mechlin, who gave a recital 
in October of the dedication year while on a short tour 
of the carillons in this country-his only American visit. 
It was he who was responsible in large measure for the 
widespread revival of carillon playing and the creation, in 
the latter part of the nineteenth century, of new tech- . 
niques. Through his influence many old instruments have 
been rebuilt or enlarged. He was the founder of the Bei
aardschool, or Carillon School, at Mechlin and served as 
its head until shortly before the German invasion of 1940. 

The 1892 Carillon is heard every Sunday afternoon 
throughout the year in a one-hour recital beginning about 
3:45 p.m. On certain other occasions, such as Princeton 
University's Alumni Day on February 22, Commence
ment Day in June, and on Christmas Eve, special pro
grams or appropriate music are played. Contrary to pre
vailing custom elsewhere, the tower is open during all 
recitals, except for special programs, and 'visitors are per
mitted to view the bells and watch the bell-master at his 
task. As people understand the instrument, their ap
preciation grows; and as they stand beside the clavier, 
asking questions, requesting special numbers, and observ-
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ing each detail of execution, a greater interest is awak
ened. The carillon stands quite by itself in the family of 
instruments, and its music, though pleasing, is too often 
misunderstood. As people become more familiar with its 
character, the more appeal it will have and the more 
popular the carillon will become . 
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THE ORIGIN 

AND DEVELOPMENT 

OF BELLS AND 

CARILLONS 

THE history of the carillon begins logically enough with 
a study of the origin and development of the bell. For 
without the bell in its present form-the so-called West
ern European perfect bell-capable of producing a com
plicated series of overtones in harmonious relationship, 
the carillon could riot exist. 

This bell is not merely a normal outgrowth of an 
evolutionary process. It is rather the end result of a 
definite search for the form and proportion which pro
duces the purest tone possible from the vibrating surfaces 
of a cast metal instrument. The tone must be so pure 
that two or more bells may be sounded together in per
fect accord with a harmonious effect that pleases the ear 
of the casual listener and the discerning musician as well. 

The forerunner of this modem bell, crude and un
musical though it may have been, appeared with the ad
vent of the Bronze Age: Bronze, still the bell metal par 
excellence, was the first metal worked by man to pro
duce a ringing note. Pots, bowls, deep dishes, vases, all 
have a certain resonance, as man undoubtedly recognized 
from the first. Here at last was a material which produced 
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far more tone than the bone, shell, or beaten-copper 
rattles he had previously fashioned. 

Two distinct developments of the vibrating body in 
the bell category gradually emerged-Eastern and West-

' em. The pot and bowl form found favor in the early 
civilizations of the Orient, while the West, much later of 
course, based the development of its bells entirely on the 
cup. It should be noted. that "pot" as here used signifies 
a hollow object of more or less straight sides with a height 
excee4ing its diameter, while "bowl" is used to describe 
an object absolutely convex, with a diameter far exceed
ing its height. A "cup," on the other hand, is an object 
of nearly equal height and diameter, the sides of which 
are convex. 

The deep dish, or shallow bowl, became the gong, a 
distinctly Asiatic instrument. The pot evolved normally 
into the Chinese and Japanese barrel-formed bell, of 
almost equal thickness throughout and of impressive 
tone, though of no particular note. It was struck on the 
outside by a heavy stock slung horizontally. 

The ancient Chinese developed musical sequences in 
their gongs-even a sort of scale-but they were struck 
one at a time and no thought was given to chords or 
harmony. It is thus erroneous to infer that the Chinese 
were the "inventors of the carillon," as has been claimed. 
Since the carillon is basically an instrument of chords 
and harmonies, it was impossible for Eastern bell forms, 
with their long-pulsating and indefinite tones, to pro
duce strong clear notes. Their bells were equally in
capable of the harmony which a developed musical sense 
was later to require. 

Western civilization, adopting the cup as a general 
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THE ORIENTAL BARREL-FORMED BELL 

In bells of this type, the strike-tone does not have the predomi
nant quality of the strike-tone in Western examples. Further
more, since the bell is struck with a wooden ram and not an 
iron clapper, the existing strike-tone is diminished in strength 
to the point of losing all importance. It is here indicated only 

for comparison. 

STRIKE-TON£ 
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form, developed the technique of ringing bells by means 
of a clapper striking from the inside. This adaptation 
goes back to very early times, probably to the rattle or 
crotal, which was a hollbw metal sphere with a stone or 
loose piece of metal iJside. The early bell was quite 
similar. It was open at the bottom and the stone was at
tached so that it could not fall out. Tracing the bell to 
the rattle is conjecture, for the bell and crotal may have 
appeared simultaneously'. ~at is important, however, is 
that a cup-like object of metal with a form of clapper at
tached on the inside was the distinct forerunner of the 
bell as it is known today. 

In the ruins of ancient Nineveh and Babylon, small 
cup-like bells with finger loops have been found. In Hy
derabad, India, others have been discovered of wrought 
copper and cast bronze. Throughout antiquity there is 
little deviation from this type. And in Roman times the· 
tintinnabulum, a definite step in development, is quite 
similar to the early examples. 

TINTINNABULA 

Tintinnabulum, the onomatopoeic Latin word for any
thing tinkling, ·is the term applied to this type of small 
bells, three or four inches in height, which were com-
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manly used by the Romans as signals. Fashioned of ham
mered metal or cast in bronze, they played an important 
part in the daily lives of the people of ancient Greece 
and Rome. A few tintinnabula were probably crotals, but 
the majority were cup-like instruments which may truth
fully be called bells. Though capable of producing music, 
no such use was made of them until many centuries later. 

While Rome ruled W estem Europe, it was only nat
ural that the tintinnabula should appear wherever her 
civilization took root. In Spain, France, and Belgium
and even in England, though to a lesser degree-the crotal 
and the little cup bells are repeatedly found. Examples 
from this period reveal them as little more than an in
verted cup or vase, round-headed and of the same thick
ness throughout, with a loop or finger-ring on the top. 
A clapper suspended underneath the head struck the in
side of the lip, a manner of ringing that has remained the 
same through the ages. When casting facilities were 
.not at hand, a bell was fashioned by hammering out a 
sheet of metal until it was virtually square, cutting out the 
four comers, bending the sides together, and fastening 
them with rivets. This is the "cow bell" type, not much 
more than a metal rattle, found all over the world. It 
was this method of bell-making that Patrick and Pallad
ius, the first missionaries from Rome, brought with them 
to Ireland around A.D. 450. For nearly four centuries 
these bells were to occupy the European scene. 

Although there was abundant copper in Ireland, tin 
was not available and bronze bells could not be cast. If 
the missionaries had been able to cast their bells instead 
of forming them from iron-a ~oar substitute-the de
velopment of the bell might hav,e been hastened. Their 

I 
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ingenuity in other matters was ,obvious; and the use of 
bells greatly increased as the Christian Church incorpo
rated the instrument into ,its ritual of worship. 

When the Church serit out its own missionaries from 
I 

Ireland to England, Scotland, Wales, France, Germany, 
Switzerland, and even back to Italy, the riveted bell 
went with them, and in each of these countries many are 
preserved to the present day. Later, as the need devel
oped for hearing bells at greater distances, their size in
creased and a few were hung in elevated places, if not 
yet in towers. With their added weight, larger loops were 
fixed to the top if the bells were to be rung by hand. 
Such are the bells found in Ireland, Scotland and Wales 
dating from the sixth to the middle of the eleventh 
century. Carved Saxon crosses in English churchyards 

AN OLD !RISH BELL 

Fashioned from copper plate and often referred to as the "cow 
bell" type, the Irish bell was used throughout Europe. Such bells 
were normally made of four iron plates joined and riveted at 

the corners. 
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picture a primitive robed figure holding one of these 
bells in each hand. 

Although iron-plate bells used in the British Isles were 
almost invariably rectangular, on the Continent they 
tended to be round. The "Saufang" of Cologne, which 
dates from the ninth century, is hammered round and 
riveted on two sides at the most. The bell of St. Gall, in 
Switzerland, believed to date f~om 612, is four-sided but 
is gradually rounded to a circle at the mouth. In Brittany 
the same is true. Perhaps the influence of the round tintin
nabula was working here. 

It is difficult to say just why iron bells did not give way 
to cast bells sooner than they did. One reason for the 
perseverance of the riveted type adopted by the Irish was 
the fact that no bell of any consequence was used any
where except in communities where the Irish Church 
had been influential. Of greater importance is the fact 
that bronze casting was a neglected art, until the eighth 

· and ninth centuries, as far as bells were concerned. From 
time to time examples appear of iron-plate bells dipped 
in bronze, a process which gave them a protection against 
rust and made their sound more pleasing. When casting 
did become a common practice, and round bells were 
possible, it was only natural that they were often made 
in the same form and with the same handle as the ham
mered plate bells which had dominated the scene for so 
long. 

The Irish example must be regarded as a side issue
though an important one-in the development of the 
bell. During its vogue the bell increased in size from an 
object no larger than the hand which shook it to an 
object well over a foot in height. It became the first 
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musical instrument of the Church and through the 
Church was introduced to all parts of the civilized West
ern world. 

THE PRIMITIVE BELL 

At the close of the eighth and beginning of the ninth 
century, casting of bells on the Continent was again 
resumed, a craft which had remained dormant since the 
time of the last Roman tintinnabula. This was the era of 
the primitive bell, with France, Italy, the Low Countries, 
and England contributing jointly to the various stages of 
development. The tintinnabulum form reappeared, much 
larger than before though still of the same thickness 
throughout. But at this point occurred one of the most 
important single features in the evolution of the bell
the addition of a ring of metal at the lip. 

This addition was a logical step. The bell, cast of 
bronze, was brittle and likely to break from the blow of a 
clapper on the inside or the stroke of a hammer on the 
outside. There was no other choice but to add the neces
sary metal to withstand the shock. Occasionally this ad
dition took the form of a slightly bulging ring at the 
very lip of the bell, which also protected it when set upon 
the ground; more frequently it resembled a collar at the 
lip or just above the mouth of the bell. Although practical 
reasons dictated the change, the resultant increase in the 
tone of the bell must have been noticed immediately. 
From that time on no bell of any consequence was cast 
without it and today it is known that the very strike-tone, 
the main tone of the bell, is dependent on the thickness 
of the lip . . 
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Two PRIMITIVE BELLS 

On the left is a bell from Sienna, measuring about three feet 
in height. On the right is an example taken from a carving in 

the nave of the Abbey of St. Benoit-sur-Loire. 

This primitive bell was invariably convex with a metal 
ring affixed to its rounded top. In its earliest develop
ment it was usually short like a cup; later it became dis
tinctly longer in the waist and resembled a beehive. Once 
the bell adopted this longer form, the true cup was 
seldom used again. In Spanish and English manuscripts 
dated as early as A.D. 960 it is the beehive bell which is 
represented. The Benedictional of St. Aethelwold, an ex
cellent example, depicts three of these bells in a little 
turret, shaped like beehives and hung to swing. 

Later, while the shape of the bell was being retained, 
the heretofore smooth sides became ringed, giving the 
bell the appearance of a true ~ehive. Such examples, 
dating ~rom the beginning of th~ twelfth to the middle 
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of the fourteenth century, are found in the stained-glass 
windows and sculpture of the cathedrals of Bourges, 
Chartres, Autun and V~zelay, in murals in Germany, and 
in manuscripts of Wes.tern Europe and England. Just 

I 

why they were made in this fashion is not known, since 

A BEEHIVE BELL 

Shown also is the method by which bells of this period were 
hung and rung. 

there was certainly no improvement in tone. The most 
logical explanation is that the rings developed from 
circles cut into the mold as it was being turned on the 
potter's wheel. Whatever the reason, the bead lines of 
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later models-found on most examples down to the pres
ent-can probably be attributed to these earlier ringed 
bells. 

Several other interesting developments followed. The 
crown, which was at first just a single loop, was doubled 
and then tripled. And by the eleventh cent9ry, it had al
ready become common practice to attach the swinging 
bells to wooden stocks by m~ans of iron bands through 
these reenforced crowns. 

THE ARCHAIC BELL 

As bells everywhere increased in number and size, it 
was only logical that their form, lines and proportions 
should change and progress toward a more musical form. 
For bell founding at this time was practiced primarily in 
the monasteries, where music was a part of the culture. 
The monks readily appreciated the quality of one partic
ular bell form as compared to another and eagerly sought 
to develop it. 

In the early part of the thirteenth century the bell 
made a definite break with all primitive forms. The hall
mark of the new form was a change in the waist from 
convex to concave, a change which at first was scarcely 
noticeable as the waist became straight and pot-like. 
Then, as the superior tone of the newer form was noted, 
the bell gradually took on the gently inward-sloping 
sides which are familiar today. There was no change in 
the head; it remained hemispherical as in the beehive 
bell. The lip, which had once been merely a ring or 

\ 

collar, now became a bulge of iipportant si,ze brought to 
a sharp edge on the underside, a! characteristic which has 

I 

( 35 ) · 



ORIGIN OF BELLS AND CARILLON 

remained to the present day. The waist was very long 
and about the same thickness from head to lip. The 
shoulders were very narrow and the crown was almost 
fully developed. Bead lin¢s at the shoulder and just above 
the lip became common to all countries. 

This was, and still is, the archaic bell, found every
where from Italy to the British Isles and even in Scan
dinavia. Its tone is richer, fuller, and of greater carrying 
power than the primitive bell. It is, however, too long 
and too thin for its diameter, with the result that its tone 
is often clangy, somewhat hollow and long-vibrating. 
Though sometimes quite pleasing to the ear, it is not 
musical in a strict sense. 

The tone of the bell, as does every sound, consists of 
several partial tones. Often referred to as overtones or, 
perhaps less correctly, as harmonics, these partials may be 
in a pleasing or discordant relationship. The more con
sonant they are, the purer the bell. The tonal series 10 the 
archaic bell is to be pictured th us: 

STR/1(£'-TONE 

.......,..__ ____ .....__ Hum - Tone 

THE TONAL SERIES OF THE ARCHAIC BELL 

When one bell of this type is ringing alone, its tone may 
be euphonic, quaint, and charming. "Little towers every
where-and their bells sound so deliciously false," is the 
description applied by the Flemish to one country where 
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the antique form prevails. But when two or more of these 
bells are sounded together in a chord, the effect of such 
a jumble of tones and overtones is annoying. To add to 
the confusion, archaic bells, never tuned, are not constant 
in their pitches. The "re" is often too high and the "mi" 
too low in comparison with the "do" of the peal. 

THE BELL OF FoNTENAILLES IN NORMANDY 

Dated 1202, this is a typical archai(? bell with all its distinctive 
features. 

An excellent example of this archaic type is the Bell 
of Fontenailles, found in the little hamlet of that name 
near Bayeux, in Normandy. 

It is very pot-like in form, its w1ist is scarcely concave, 
and it is of practically the same /thickness throughout. 
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The lip is merely a thickening, or bulge, at the end of the 
waist. 

From 1200 to 1300, ,this type of bell continued its de
velopment but did not lose its archaic form. The rounded 
head became flat, and distinct shoulders appeared for 
the first time. The waist became more concave and in
creased in thickness as it approached the mouth. The lip, 
no longer a mere addition of metal at the lower extremity, 
was incorporated as an integral part of the whole, the 
waist joining it with no break whatsoever. This part, 
where the clapper strikes, has now for centuries been 
known as the sound-bow, the origin of the principal tone 
and therefore the most important part of the bell. 

During this period the traditional lips, which are now 
identified with particular regions, became established. 
The English lip is curved both inside and out. The 
Flemish is curved on the outside but is flat within, slop
ing slightly upward. The lips of French bells are either 
straight both inside and out, or slightly rounded on the 
outside. In France, also, the inside is usually cut up to 
some degree, which accounts for the fact that Until recent 
times French bells have generally been rather meager in 
tone, since they lack the roundness and fullness produced 
by a thicker sound-bow. The lip generally found in Ger
many is much like the French lip, except that it is often 
rounded on the inside, like the English. The outside is 
nearly always straight. A bell may have any type of lip 
and still be perfect in tone and pleasing to the ear, de
pending of course on the consonance of its overtones. 

By the thirteenth century, bells had acquired all the 
characteristics of the perfect example except proportion
ate length and thickness, and, consequently, tone. They 
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remained long, thin, and narrow, and in many countries 
this period marks the end of their development. In Italy, 
in Spain, and even in France and Germany until com
paratively recent times, this old type of bell is found in 
every belfry. The great bays in the towers of Italy and 

J_ ' '-En9llsh .r/emish French German 

TRADITIONAL BELL LIPS 

Spain are today characterized by the long, narrow-shoul
dered bells that hang there. Mexican, South American, 
and California mission bells are the same, true to their 
Spanish prototypes. Scandin~vian examples, although not 
~o long in the waist, are nevertheless very archaic with 
their narrow shoulders and occasional rounded heads. 
French and German bells are somewhat more normal as 
to length, but they are generally fairly thin in proportion 
and quite sharp in tone. 

In all of the countries where the archaic form has 
persisted, at least in some of its features, the only require
ment of a bell is that it ring. Even today the custom in 
these lands, where no more than three or four bells are 
found in any tower, is to swing them all together so that 
their notes "chase each other through the belfry." Such 
bells have given complete satisfaction, and there has been 
no further attempt to achieve a higher musical form. 

While it is only a step from the\later archaic bell to the 
I 
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instrument of pure tone and exact pitch which was soon 
to appear, the breach between them was the difference 
between an imperfect apd a perfect bell. Certain events 
and special conditions were necessary to carry the bell to 
its full development. ' 

HAND BELLS AND SMALL CHIMES 

Although the general trend in the development of the 
bell was toward a larger instrument which could be hung 
in a tower and rung by means of a wheel and bell rope, 
there still remained the smaller type known commonly 
as hand bells. As early as A.D. 1100, such bells, usually 
three or four of different notes, were hung from a beam 
and were struck on the outside by a hammer. In a large 
number of manuscripts where the initial letter of the 
Eighty-first Psalm is illuminated, the seated figure of . 
King David, with hammer in hand, is shown before such 
a series of small bells. When the series was four in num
ber, as was often the case, the instrument was called 
"quadrillionem," which became the modem French word 
"carillon." The same word eventually came to mean a 
belfry peal. Many times a whole octave of these small 
bells-and even as many as 12 and 15-were hung in 
series. Representations occasionally depict two figures, 
both holding a hammer in each hand, playing on the row 
of bells. Although suspended from a beam, the bells are 
about the size of a man's head and are clearly hand bells. 

-The earliest examples of their use as an instrument are 
found at the beginning of the twelfth century in manu
scripts and in carvings in stone on the cathedrals of 
France. It is safe to say that these small bells had been 
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cast ( or tuned) in some sort of musical sequence by 
1100, for at that date representations of the King David 
scene are quite common. As the tower bell developed, 
these musical hand bells likewise changed, although they 
often retained many primitive and archaic features long 
after the bell itself had attained its full development. 

It is noteworthy that the first bell music was from sets 
of small bells such as these. It was not until much later
in the fifteenth century-after the hand bells had enjoyed 
their initial popularity that music from the belfry was 
first essayed. Although many countries knew the hand 
bell carillons, only one developed the art of musical ex
pression from the tower-and that country was Flanders. 
Nor was it merely the next logical move from hand bells 
to belfry music. Quite another aspect of bell music in
tervened. This was the development of the striking 
tower clock. 

THE TOWER CLOCK 

While the chiming of simple melodies on a few small 
bells might have led eventually to the playing of airs from 
the belfry, it is doubtful if the art of the carillon would 
have evolved as soon as it did if bells had not been greatly 
influenced by the tower clocks appearing in more pro
gressive communities. When the clock had achieved con
siderable size and development, it was lifted into the 
belfry to share space originally intended only for the 
bells. From this time on such bells were to serve two 
purposes: to ring for local events, as before, and to mark 
the passing of time. 

I 

All countries, to some extent, :had their striking tower 
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clocks around 1400, but England and the Low Countries 
were to develop theirs far beyond the rest. In France, 
Italy, Spain, and Gerrna~y, two to four swinging bells in 
the tower were the rule;l and when clocks were installed, 
the hours were struck dn one of the bells, usually the 
largest. In Flanders and England, there was a desire to 
hear something more than the mere striking of the hour 
on the bourdon, or bass bell. The half hour was made to 
sound as well, on one of t~e higher notes, and soon the 
quarter hours were also marked by the tone of a bell. 
With many bells available in the towers, it was not long 
before others were brought into play and it became com
mon practice to ring a series of notes as a warning when 
the hour and half-hour were about to strike. Near the 
clocks were placed great revolving drums, studded with 
pegs, similar to those on the barrel of a Swiss music box, 
which pulled levers controlling hammers on the outside 
of the bells. In this manner the "voorslag," or forestrike, 
as the Flemish call it, was developed, which called atten
tion ta the fact that the hour was about to sound. Perhaps 
the best known example is the familiar Westminster 
Chime. 

Since the fifteenth century England has had striking 
clocks playing chime tunes one note at a time. Although 
a swinging peal may count several bells, chimes extended 
beyond the range of the Westminster are rare in England. 
When a bell remains stationary, and is struck from with
out by a hammer or from within by the clapper, instead of 
swinging it to ring, the English call it "clocking," and 
for several centuries have considered it a practice harmful 
to bells and "not often to be indulged in." 

Just across the North Sea, the great cities of Flanders 
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were at this time in the midst of the golden period of 
their history. Belfries became symbols of municipal pride 
and in them were hung bells of all sizes, to be rung for 
different services and duties. Flemish culture, particularly 
music, was flourishing; the organ and harpsichord were 
undergoing important developments; and a great school 
of musicians was developing whose influence was to 
spread from Flanders to all parts of Europe. When the 
belfries of Flanders and Holland acquired their clocks, 
existing bells were often not sufficient for the desired 
chime. Where bells were lacking in a series, new ones 
were cast and installed with the others-and these had 
to be in tune. The highly cultivated musical sense of the 
Flemish was applied to the bell and their knowledge of 
tone was put to the task of perfecting it. 

THE PERFECT BELL 

Musicians and founders then set about to study the 
bell and to note its different proportions and series of 
overtones. They found that if the bell could be made to 
sound its octaves-there are three in every well-propor
tioned bell-it was a long step in the right direction. 
When the bell was shortened and its shoulders broad
ened, they noted that some of the heretofore discordant 
overtones seemed to arrange t~emselves in a more har
monious sequence. And when the series of harmonics was 
at its best, they learned, the bell possessed a third, just 
above the strike-tone, which was minor, and a fifth which, 
if well tuned, was a perfect interval above the strike-tone. 
Acting on this knowledge, they no longer cast their bells 
as closely as possible to the desire~ pitch and hoped for a 
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good result. Instead they cast them somewhat thicker 
than necessary and chiseled or turned off the inside until 
the main tone of the bell was true and its harmonics in 
good relationship. 1 

In the Flemish town 'of Louvain hangs a magnificent 
specimen, cast in 1446, the second largest of the carillon 
of 46 bells in the tower of St. Gertrude's. Five centuries 
old, it bears the marks of tuning, and analysis of its 
harmonics shows them to pe in good relationship. With 
this bell as a reference, the appearance of the first "per
fect" bell may safely be placed sometime in the early 
fifteenth century. Not content, as were the English, to 
hear a chime sounded one note at a time before the hours, 
the Flemish played their bells together in chords of two 
or more notes, and only perfect bells could be sounded 
together harmoniously. 

The final perfection of the bell was no accident; the 
Flemings deliberately went to work to attain it. Once 
they had achieved their goal, they practiced the new art 
consistently, founding and tuning bells for carillons as 
harmonious and tuneful as the world has ever heard. 
This is the result: 

1-++..-------- Octave or the Strike - lone 
Perrecf Firth 

~-l'--11-•-- Minor Third 
STRIKE-TONE ct Prime 

THE Six BAs1c ToNES OF A PERFECT BELL 

In addition to those shown, there is a very complete and com
plicated series of upper partials which affect the timbre of the 

bell but do not determine its purity . 
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As previously stated, every sound is made up of a 
series of several tones. There is usually one fundamental 
tone and above this several overtones or harmonics which 
help to give the sound its character. Taut string, flute and 
organ pipe have a series of overtones which are always in 
proportion and in constant relationship to the funda
mental. When the fundamental is tuned, all overtones 
automatically arrange themselves in order. The bell is 
not so simple; man first had to find out just what series 
of tones was most pleasing in the bell, those that were 
the closest to a regular series, and the shape of bell that 
would produce them. Then he had to learn how to tune 
these overtones. There are five which must be perfectly 
consonant before the bell may be said to be pure, and 
none of these is in constant relationship to the funda
mental. 

In contrast to other producers of musical tone, en
dowed by nature with a major third, the third in the bell 
is minor. In the string and pipe this third is relatively 
weak; in the bell it is the second in strength of the series. 
It is this particular overtone which gives to the bell its 
plaintive note, so characteristic and so distinctive from 
all other instruments. If this tone is high, the others will 
be upset and the bell will lose its quality. Bells sometimes 
have a third which tends toward major; but then the fifth 
is often diminished, indicating that the waist of the bell 
is too thin and is not strong enough to give the powerfully 
vibrating sound-bow enough support. The result is that 
the bell sounds harsh and tinny. 

The minor third is no hindrance in playing the bells 
in harmony, for in the many chor,ds which together build 
harmony there are more minor thjrd intervals than major. 
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Only in the middle register of the carillon are chords con
taining major thirds objectionable, and in these the 
thirds may be so distatjced that they cause no distress. 
When a bell-master do~s not understand his instrument 

I 

and does not know the technique of spacing his chords to 
avoid major thirds in t~o close a position, listeners un
familiar with the instrument believe it to be out of tune. 

Dating from the development of the perfect bell in the 
fifteenth century is a lo~g line of founders whose bells 
have attested to their art from that day to this. Eeckman, 
founding in the first half of the fifteenth century, and 
Symon and Hendrik Waghevens of Mechlin, founding 
in the second half, are the two oldest names to be found 
on existing examples. Their bells are well-proportioned, 
well-tuned and very harmonious. Joris Waghevens and 
Adriaen Steylaert founded in the sixteenth century as . 
did the Van den Gheyn family, whose descendant is still 
active in Louvain today. 

From around 1630 to 1680 the Hemony brothers, 
Frans and Pieter, accomplished a prodigious amount of 
bell and carillon founding. Their foundries were first in 
theDutch town of Zutphen and later in Amsterdam. Al
most half of the existing carillons in the Netherlands 
today, as well as many in other countries, are by this 
noted family. By far the larger number of the instruments 
founded by the Hemonys were of two and three octaves, 
arid only a few in Holland today number more than that. 
In belfries where a Hemony carillon has been enlarged, 
the added bass bells-as in the case of the Hemony caril
lon at Mechlin-have been cast at a much later date. It 
was rare indeed, until the following century, that an en
tire series of bells was carried down as far as middle C. 
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The Dumerys of Bruges, casting all during the eight
eenth century, were the founders of the famous instru
ment of that town. Pupils of the Hemonys, such as 
Witlockx, Van Noorden and De Grave, did not found as 
many carillons as their masters, but they were responsible 
for some of the most sonorous instruments of all. The 
bells at Mafra, Portugal, by Witlockx, and those at the 
Abbey at Middelburg, by Van Noorden and De Grave, 
are of a quality unsurpassed by any founder. They are 
clear, resonant, excellently tuned and very musical. These 
two carillons resemble each other in many respects. Both 
have deep basses heretofore unknown in the carillon; 
Mafra's bourdon in particular weighs eight and one-half 
tons. 

The Van den Gheyns continued to found carillons 
until the late eighteenth century. Later they specialized 
in furnishing individual bells for the enlargement of 
other instruments, .or for the usual peal of three or four 
bells which are a part of the belfry in almost every church 
tower, carillon or not. These bells were all of considerable 
weight. One of the first of the noted founders, this 
family continued its old tradition far into the nineteenth 
century. 

Once the perfect bell had been developed, virtually no 
other type was cast throughout th_e Low Countries and 
today an ill-sounding bell is a rarity indeed. Nowhere else 
are to be found such consistently good bells. This very 
fact, perhaps, is the reason why few examples older than 
the fifteenth century exist in these countries as compared 
to England, France, Spain, and Italy. The land of the 
carillon has often been a battleground, and bells have 
been military plunder throughout history. But the bel-
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fries of other lands have also suffered the ravages of war, 
and yet many archaic, and even primitive, bells of the 
earlier centuries are still found in their churches and 
towers . In the Low Coµntries, however, nothing but the 
best was tolerated once the bell had been perfected, and 
all those inferior in to~e were eventually melted down 
and recast. 

Toward th~ close of the fifteenth century, the Flemish 
carillon developed from a few bells sounded by the clock 
to an instrument of many bells equipped with a hand 
clavier and pedal board capable of executing the poly
phonic music of its day. A century later, the number of 
bells had reached three full octaves and more. Little by 
little as the number of bells was increased, the size of 
the player drum increased and then, as now, the two 
playing systems existed side by side: the revolving drum 
automatically producing its elaborate tunes, fully har
monized, on the quarters and before the strike of the 
hour, and the clavier controlling hand play. 

It was Flanders which perfected the bell and then gave 
to the world the mightiest of all instruments, the caril
lon. 

THE ENGLISH PEAL 

The only other country traditionally using more than 
a simple church peal of from two to four bells has been 
England, and it is often asked why, until very recently, 
she failed to develop a perfect bell. Her founders were 
very close to it around the fifteenth century, for then the 
proportions of her bells were much better than at any 
later date. Some old examples from that time have re-

. cently been tuned with surprising results. The English, 
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A TYPICAL FLEMISH CARfLLON INSTALLATION 

This schematic representation shows the key-to-clapper action 
for manual playing and the automatic action whereby fully 

harmonized tunes are played. 
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however, have always believed that to cut into a bell in 
any way, by chisel or turning lathe, in an effort to tune 
it, is injurious, and migh~ even result in cracking. Further
more England never felti the desire for harmony in tower 
music, and a very singular event soon precluded the need 
for anything in a bell but tone. That was the advent of 
"change ringing." 

From the middle of the thirteenth century, English 
parishes had guilds of ringers entrusted with the task of 
pealing their bells for religious services. Clocks chiming 
mechanically were never so popular in England as in 
the Low Countries, and when bells were played they were 
rung by hand. This may be the reason why the ringers, 
as time went by, sought some way to vary their otherwise 
monotonous task. The bells, they discovered, need not 
be rung all together, but might be "pealed" in turn, one .. 
bell at a time. There could be an order to the ringing, a 
sequence from the smallest to the largest, 1 2 3 4. The 
order could be reversed, 4 3 2 1, or changed about. Begin
ning with the first bell, the others followed, 1 - 2 3 4; then 
the second was the first to ring, 2 - 3 4 1; then the third, 
3 - 4 1 2; and so on until many different combinations of 
the bells were rung, each combination employing all the 
bells in the peal. It was thus, in the second half of the 
sixteenth century, that the mathematical art of change 
ringing was born, so called because each time the bells 
were rung, their order of ringing was changed. 

If bells were too large they could not be included con
veniently in the series on which a peal was rung, since 
it took more than one man to maneuver them. When 
new bells were installed, it was with an eye to change 
ringing, and none could go beyond a certain weight. 
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English belfries thus became quite standardized, and 
peals of eight middle-sized bells were the sign of a well
established church, though smaller towers might house 
five and larger ones, more recently, as many as twelve. 

Everything in the belfry was now adapted to the easy 
manipulation of the peal. The frame was built compactly 
with the idea of mounting all the bells on the same level. 
The very means of hanging the bell and controlling its 
swing were perfected. In order not to have too much 
weight thrust in one direction at a particular time, thus 
endangering the stability of the tower, the bells were 
hung with four swinging in one direction and the other 
four at right angles to them. In spite of this, many a 
tower rocks back and forth when the bells ring a lively 
peal, a source of anxiety to the occasional visitor but a 
delight to the dyed-in-the-wool ringer. 

Octave 
F/rfh 
Third,.., . 

,-r//71e 
STRIKE-TON£ 

liun1 - Tone 

THE OVERTONES OF AN ENGLISH PEALING BELL 

Bells with such a series, it is clear, were never intended for 
harmony. The fifth, third, prime and hum-tone may vary as 

much as a half-tone from their positions as shown. 

To make it easier for the ringers, bells were cast with 
shortened waists so that the heary mass of metal at the 
sound-bow would be nearer to the head-stock and thus be 
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easier to swing. The English bell thus became short, very 
broad shouldered, and of a tone unknown on the Conti
nent. This one characteristic-the shortened waist of the 

I 

bell-was the main rea~on English bells were unable to 
reach "perfection" for three full centuries. 

These truncated bells possess a series of harmonics that 
allow no two bells to be struck together without con
fusion and discord. But there are many variations. Since 
bells were cast as near to the exact tone as possible and, 
except for the occasional tuning of a strike-tone, were 
never touched for fear of spoiling them, there were vir
tually no two bells with the same series of harmonics, let 
alone a consonant series. 

Because of the prevalence of swinging bells in England, 
the idea became fixed that it was wrong to sound them 
any other way. Until the beginning of the twentieth. 
century, the English, as has been noted, deplored clock
ing, a practice which they believed harmful to the bell. 
The fact that all the carillons of Flanders and Holland 
were played in this manner, and that their own West
minster Chime had always been struck mechanically _by 
hammers and had survived, never seemed to impress 
those of the "Ringing Isle." 

The tone of their bells was defended with equal vigor. 
As late as 1897 an English journal stated that a bell 
should possess that series of harmonics commonly found 
in England, in spite of the short octaves, and that there 
was nothing poorer in a bell than to have its octaves in 
perfect unison. Perfect octaves, this Englishman declared, 
are the source of "unsteady sounds, confused and waver
ing." There are only two important tones in a bell, the 
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strike-tone and the hum-tone, he continued. All others 
"we pass by, as they are quite subordinate in strength." 
These ideas persisted almost to the present day, in spite 
of the finest examples of bell founding and tuning only 
half a day's journey away. 

Although produced by bells far inferior in quality to 
carillon bells, English peals in their own setting are quite 
pleasing and beautiful at times. Anyone who has heard 
an English peal from some distance, in its own quiet 
setting, and listened to the notes running up and down 
the scale, weaving in and out, ringing "a merry round," is 
not apt to forget the experience. 

It was from the English that American founders in
herited their art. Until the last two decades, American 
bells have been of the same proportions and quality as the 
English, and most founders here still continue this tradi
tion. · 

But imagination and even fantasy have, in general, char
acterized American bell design. In no other country are 

.......,1----...... -- Octave of fl7e S/'rilre -lone 
1-1-1-IH--.-.-- Sixth 

Mq/orThird 
STRIKE- TON£ 
Prime 

/-/um - Tone 

THE AMERICAN CHIME BELL 

Like their ancestors, the English pealing bells, chime bells in 
the United States were designed to1be played "one at a time"-

1. 
never in chords or harmony . 
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so many shapes and tonal effects to be found, ranging 
from the long pot-form bell to the short, flaring lipped 
"sauce-pan bell" cast of iron with practically no shoulders 
at all, which hangs in 1the turret of the rural school 

I 
house. · . · 

LATER DEVELOPMENTS 

Although the bell rdached perfection in only one 
corner of Europe, it has been studied to some extent in 
many countries. Musicians' and physicists in other lan:ds 
often pondered over the bell, noticing impure tones, and 
wondering why they were so unmusical. Treatises on 
form and harmonics appeared in Italy and France during 
the seventeenth century, and later in England and Ger
many. Rules and scales of measurement were set up for 
founders to follow, but all in vain. In Germany, though 
the requirements of a perfect bell are known today, such 
an example is considered utopian, since bells there gen
erally possess a series of overtones far from consonant. In 
England, in the nineteenth century, several studies were 
made to find out just what determines the ideal bell. 

During all this time practically nothing on the theory 
of bell vibration appeared in the Low Countries. There 
was no need, for here bells and carillons were constantly 
being cast and tuned which, except for several instances 
during the last century, were of excellent quality and 
perfect in pitch. 

It is generally believed that the nineteenth century 
marked a decline in the bell-founder's craft, and that the 
art of tuning was lost. Facts belie this somewhat, for 
until the middle of the century and even beyond, bells 
were cast and tuned to the highest standards. The great 
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bourdon of the carillon at Mechlin, for example, was 
cast in 1844, and the third bell of the series, an exception
ally beautiful and sonorous bell, was cast as late as 1861. 
In addition several excellent bases were founded for St. 
Gertrude's in Louvain about this time. Yet it cannot be 
denied that there was a definite interruption in carillon 
art. 

During the troubled times following the French Revo
lution, most of the carillons in the monasteries of the 
Low Countries were confiscated; later there were no 
funds to replace them. Although the towns and cities 
were allowed to keep their instruments, and the clocks 
continued to play their automatic tunes, no new bell
masters of any reputation made their appearance. A de
cline in the art of playing set in, and interest moved away 
from the belfry. There was little call for new carillons, 
and since a carillon consists chiefly of medium and 
smaller sized bells, the art of casting and tuning was not 

, practiced. Later, when conditions were once again favor
able and founding was resumed, the carillons were often 
inferior, especially in the upper registers. One or two 
instruments of this period were sent to this country, and 
their mediocre tone is perhaps one reason why the 
carillon did not achieve popularity here until well over 
a half century later. 

There was, however, one craftsman who went his indi
vidual way with much success, and this in a land tradi
tionally known for its poor bells. He was a founder in 
France, casting his bells in the usual French manner and 
get'ting them as near to tone as possible. But it is evident 
that he had learned the harmonic series which a bell must 
have, and he knew how to achieve it. When some over-
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tones were not in the right position, he turned the bells 
and treated them. As a result, two of his carillons of this 
period, one in France anp one in the United States, are 
of extremely good tone. 1 

For the last 75 years, tnglish antiquarians have been 
highly preoccupied with the bell, investigating their 
towers for interesting old specimens. Much has been 
written about them, but only from an archaeological 
point of view. Yet there _was among them one a bit 
more interested in their tone than in their dates, decora
tions, and inscriptions. This was Canon Simpson, an 
Anglican clergyman. He wanted to find out why English 
bells sounded out of tune, and what could be done about 
it. With this as his objective, he set about performing 
experiments and noting the results. A prominent English 
founder, also interested in true sounding bells, had been 
carrying on similar experiments for some time. Canon 
Simpson compared notes with him and established his 
findings, which he published in 1895 and 1896 in the 
PaII Mall Magazine: "On Bell Tones" and "Why Bells 
Sound Out of Tune." Although he was not entirely cor
rect in some of his statements, it was Canon Simpson 
who "rediscovered" the art of tuning and gave the new 
impetus to the craft of bell-founding which resulted in 
the modem era of perfect bells. 

Since Canon Simpson lived in an England where the 
traditional old bell forms were considered the best, 
founders with only one exception were slow to pay heed 
to his work. Finally, one by one, they dared to break 
away from the old tradition and experimented with the 
Continental system of tuning. At least one went to 
Flanders and Holland to study their proportions and to 
test their harmonics with tuning forks. 
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By 1920, at least two English foundries were turning 
out good bells. America was becoming carillon conscious 
at this time, and from 1922 to 1937 almost 40 English 
carillons were placed in towers in the New World. And 
when Dutch towns installed new instruments, English 
firms often furnished the bells. Even the carillon for the 
Louvain Library tower in Belgium was cast in England. 

This extraordinary activity going on so close to home 
finally awakened the founders of the Low Countries 
from their sleep of nearly 70 years. Gradually they set 
about rediscovering the art of tuning; and as a result the 
most recent carillons on the Continent are being founded 
in the countries where the instrument was born. In the 
years just before the war, Flemish carillons were being 
exported to the United States and to other lands, and 
they bid fair to win back much of the former fame and 
glory of these countries in this intricate craft. 

The ability to cast and tune a perfect bell is not, how
.ever, confined today to England and the Low Countries. 
In France and in America founders are proving capable of 
tuning a series of bells with as much skill as any. But the 
knowledge of tuning is a highly specialized art no matter 
who the founder or what the period. Many are those who 
have sought to master it and have failed. There are, as a 
matter of fact, probably no more than six or seven men 
living today who are capable ?f perfect tuning, and cer
tainly not all of this group can tune a complete carillon. 
The bell is a complicated instrument and even when all 
calculations are carefully made and followed, the result 
may be far from what is expected. To be "as surprised 
as a bell-founder" is a proverb with real foundation. 

I 
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THE CARILLON IN 

AMERICA 

THE history of carillons in America is about a quarter of 
a century old-if the year of the installation of the first so
called "tuned carillon" in 1922 is accepted as the opening 
date. The real history, however, goes back at least 65 
years before that episode; and a widespread appreciation 
of bell music has been a part of the American tradition 
since the Revolutionary War. 

Reflecting a taste inherited from British antecedents, 
the English chime of an octave or so of diatonic bells 
found favor early in Colonial times. It was, however, the 
"chiming apparatus" technique, whereby clappers are 
pulled against the bells by ropes or chains attached to 
levers below, rather than the swinging peal which w~s 
adopted in most cases. Bells in American towers were 
normally hung "dead," on a fixed beam, with their 
clappers connected to a keyboard of levers closely re
sembling pump handles. Perhaps the first-and certainly 
the country's most historic-set of authentic_ chime bells 
was installed in the Old North Church in Boston, a group 
of 12 cast in England and dated 1774. Some of the 
chimes, including the older . ones, are composed of as 
many as 1 5 to 1 8 bells, and if they were perfect, only a 
few more would be needed to make a carillon. But, as 
already noted, until lately English and American bells 
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have not been of the quality required for this higher type 
of musical instrument. Since America's main cultural 
stream came from Britain, she might long have remained, 
like Britain, a chiming nation if other influences and 
cultures had not made themselves felt. 

In the years preceding the Civil War, a revival of 
carillon founding was taking place on the European con
tinent. The Van Aerschodts, who had married into the 
old bell-founder family of the Van den Gheyns, were the 
first to resume the trade after a break of more than half 
a century. Curiously enough, France was casting and in
stalling more carillons between 1850 and 1900 t~an the 
Low Countries. Two of her founders were particularly 
active in this period, Bollee in Le Mans and Paccard in 
Annecy-le-Vieux, and for the first time French founders 
were casting a range of bells extensive enough to form a 
carillon. It is to the French that America owes the first 
carillon on this continent. 
· Missionaries of the Congregation de la Sainte Croix, a 
monastic order whose mother house is in Le Mans, came 
to this country in 1841 and established the University of 
Notre Dame the following year. When their church was 
built it was only natural that the missionaries wished to 
adorn the tower with bells. Father Edouard Sorin, the 
founder of the university, was familiar with the bells of 
Le Mans; and the foundry in that town, one of the most 
active at the time, was called upon to furnish those for 
Notre Dame. So it was that 23 bells by Bollee were in
stalled in 1856 in South Bend, Indiana. With two full 
octaves, chromatic except for the first two half tones 
( omitted in most instruments),( the carillon of Notre 
Dame was the first in the country. A true product of the 
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Continent, it is complete with automatic playing drum, 
and a few of its bells are hung to swing, a custom that 
Protestant churches have not as yet adopted to any 

1 extent. ; 
Less than ten years · later, the Bishop of Buffalo, a 

member of the French Congregation de la Mission, at
tended a service at Notre Dame. According to a report of 
the event, he was greatly impressed by the bells "freely 
rung in full peal" and "was so charmed with th~armony 
and rich sounds of the new bells ... that he wished, be
fore he left, to obtain an account of the various weights 
of the 2 3 bells composing the chime, the cost of the 
whole, and the residence of the founder in France, with 
the firm determination to send him an order on his re
turn to Buffalo for ·even a larger chime." Consequently 
43 bells from Le Mans were installed in 1865 in the 
tower of St. Joseph's Cathedral, a carillon larger than the 
majority of those in the United States and Canada today. 

At the close of the century, a member of the Filles de 
Ia Charite, sister order of the Congregation de la Mission, 
donated a carillon to St. Vincent's Seminary, the mother 
house of the congregation in Germantown, Pennsylvania. 
The bells, 26 in number, were founded in 1899 by the 
house of Paccard at Annecy-le-Vieux. The bourdon is a 
sonorous bell of one and one-half tons,. measuring 53 
inches in diameter. It is interesting to note that there is 
only one Flemish carillon among the nineteenth cen
tury instruments in the United States. In 1882, Van Aer
schodt at Louvain cast 25 bells for the Church of the 
Holy Trinity in Philadelphia. 

It may be true that some of these instruments were 
not tuned according to the standards of earlier centuries, 
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but they were the first carillons on this side of the water 
and as such deserve recognition. Furthermore, one of 
them quite disproves the belief that there was no tuned 
series of bells in the country before 1922. The St. Vin
cent's Seminary carillon in Germantown, has a series 
which compares favorably with any and is purer of tone 
than many which have more recently come from the Con
tinent. At the present time the instrument is being com
pletely renovated and augmented to four full octaves. 
With its beautifully decorated bells, hanging by their 
crowns from wooden beams, it is truly an old-world caril
lon of the first order. 

In the first two decades of the twentieth century no 
additional carillons were installed in America, but during 
this time the way was being prepared for the greatest 
activity the bell-founding craft had known since the days 
of the Hemonys, Dumerys and Van den Gheyns. This 
time the story of bells and carillons was brought directly 

·from the Low Countries, and largely through the efforts 
of one person. 

In 1914, William Gorham Rice, a former ambassador 
to Belgium, published his book Carillons of Belgium and 
Holland, followed less than a year later by The Carillon 
in Literature. Mr. Rice had been intrigued from the very 
first by the beauty and musicality of the old Flemish 
tower music and had collected notes on the subject 
everywhere. He visited virtually all the instruments in 
Belgium, Holland and France, and found each one a new 
and delightful experience. His work linked up the past 
with the present and brought a quaint bit of Europe to 
America. To those who had traveled in the Low Coun-

' tries and had listened to their b¢lls, Mr. Rice's book ex-
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plained the instrument they had heard; and to a public 
which had traditionally enjoyed the chime but knew 
little of the carillon, it /revealed a new and higher form 
of musical expression t~rough bells. 

It is safe to say that Rice's books did more for the 
carillon in the New World than anything before or since. 
When tourists once again traveled to Europe after the 
close of the First World War and visited the low-lying 
lands of Flanders and Holland, they were already inter
ested in the carillon they were to see and hear. With 
characteristic American enthusiasm, they too carried 
home the story of the singing towers of the Continent 
and awoke the desire to bring such instruments to their 
own belfries. But all this came about through the bell 
music they had enjoyed on the Continent-not through 
the chimes and peals they had heard in England. 

America's postwar acquisition of carillons began in 
1922 when two small instruments were installed in the 
Metropolitan Church of Toronto, Canada, and in the 
Church of Our Lady of Good Voyage in Gloucester, 
Massachusetts. These were the first of a series of carillon 
installations in America interrupted only by the Second 
World War. Most of the new instruments came from 
English foundries, but toward the end of the 1930) some 
Flemish and Dutch instruments were being imported. 
Until recently it was a prevailing impression that Ameri
can bells were not up to the standard of those cast abroad. 
However true this may have been years ago, the author 
personally has tested several recent series of bells made in 
this country which are fully as perfect in their tuning and 
as pure in tone as bells cast anywhere at any time. It is 
now entirely possible to have a carillon made in this 
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country with the assurance that its bells will ring har
moniously and true. 

In the older carillon countries, the task of selecting an 
instrument of perfectly tuned bells has seldom been left 
to a willing but inexperienced committee; instead, it has 
been entrusted to specially appointed musicians who were 
conversant with bells. When the carillon was installed, 
the musicians gathered to test the bells and pass judg
ment upon them. There are records of several instances 
where there was much controversy over the acceptance 
of an instrument and at times the bells were rejected 
outright. This may be one reason why the older carillons 
are invariably good. 

While it is possible in some instances to rely upon the 
founder's integrity, it is a good rule to have all bells, no 
matter what their origin, tested for tonality, a process of 
analyzing the harmonics in every bell. It is not enough 
to call in a well-known and trusted musician and ask him 

. for his opinion. If he does not know bells and their 
peculiarities, his word will be without great value. And 
even those who know bells and have a fairly good ear 
are unable to test them without some standard of meas
uring tones and vibrations. Bells are tuned, or should 
be, with instruments of precision, and they must be 
tested by the same methods. If this rule were followed, 
it might help to win over skeptics who complain that a 
carillon souhds out of tune and who, unfortunately, are 
sometimes right. 

Because of their predominantly English origin, most 
bells in American carillons do not have crowns. One or 
two founders in Belgium and Holland still cling to the 
old custom of a crown for every bell, but most modem 
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founders prefer to cast them without crowns except for 
larger bells hung to swing. In the English view, and the 
American as well, cro'"ins are too much trouble where 
the quicker methods ofl commercial manufacturing must 
be practiced. Although the crown does not influence the 
tone, it is to be regretted from the aesthetic standpoint 
that this artistic manner of suspension has been almost 
completely abandoned. 

SUSPENSION OF CARILLON BELLS 

On the left is a bell suspended from the beam by its crown. 
Most modern carillon. bells are cast without crowns and are 

attached to their beams in the manner shown at the right. 

Some towns on the Continent have installed instru
ments with crownless bells, either Flemish or English, 
but have preferred to hang them from wood, thus giving 
the bell a timbre which steel does not seem to impart. 
This is one point on which Jef Denijn, Mechlin's great 
bell-master, was most emphatic, and judging by the 
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changes effected in belfries by those bell-masters who 
have come in contact with him, his teachings have been 
followed, both in America and abroad. 

Another change that commercial fabrication has 
brought about which is quite noticeable in American 
belfries is the omission of decorations and inscriptions 
from the bells. Where older examples were highly 
adorned with festoons, garlands, bas-relief and clean-cut 
lettering, as one Flemish founder's still are today, most 
modern bells are almost devoid of decoration. On larger 
bells, especially bourdons, where letters and simple orna
ments can be stamped into the mold, some decoration
an inscription, the founder's name, and a few bead lines 
-is still to be found. As the bells in a series become 
smaller, there is less and less ornament, and the bells of 
the treble are normally cast without even the founder's 
name or bead lines. In at least one case, the founder has 
cut grooves into his trebles where bead lines are usually 

, found and has engraved his name into the metal. 
One thing peculiar to modern carillons, particularly 

those in the United States, is the doubling of bells in 
the last octave with the purpdse of achieving more tone 
in the higher notes. As previously stated, this is com
parable to adding wires to the notes of a piano. The har
monics of a string, however, are constant and by tuning 
the fundamental all harmonic~ automatically fall into the 
proper tonal relationship. It is, consequently, not difficult 
to pitch several strings to sound one note. The overtones 
of two bells, on the contrary, are almost never the same, 
no matter how carefully they are tuned. Analyzing two · 
sets of these doubled bells, the aµthor has ·found that the 
overtones of no two bells of t~e same note were com-
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pletely consonant. Even if their strike-tones were of the 
same frequency, others differed sometimes as much as 
one-eighth of a whc;>le tone, occasioning a waver between 
the partials and c.1:using beats. As their overtones vary, 
so will two bells o( the same note differ in tonality. In
stead of increasing the volume, the two struck together 
seem to hinder ,each other and an indistinct effect is the 
result. More than one bell-master has noticed this, and 
has chosen the better bell of each doubled note and dis
connected the other, thereby gaining a crystal clear treble. 

Another American custom has been the addition of 
what might be called "special features. " The most elabo
rate of these is the automatic playing mechanism con
trolled by an electric clock which can be set to play a 
tune at certain times of the day. Such a system, as has 
been noted, was installed with the 1892 Carillon in 
Princeton but discarded during the renovation of recent 
years. Unlike the great drums of belfries in continental 
Europe, the automatic player is normally a "paper band 1 

machine," as it is called in England, a perforated roll act
ing electrically on pneumatic pistons. Though an in
genious device, it has not found widespread favor. When 
selections on the player rolls are made up as they are har
monized on the piano, or when unsuitable music is 
adapted, the effect from the belfry more often than not 
proves displeasing to the ear. For this and other reasons, 
automatic playing has today largely passed out of the 
carillon picture. 

A more popular "special feature" in America is the 
system whereby the bells may be played from an organ 
console, or from a separate keyboard removed from the 
tower. This is normally found in the medium-sized and 
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larger installations. Corresponding exactly to the piano 
keyboard, the remote control has been added for obvious 
reasons. Where a bell-master is not to be found, it is still 
possible for anyone to play the bells who has mastered a 
scale on the piano; and furthermore the performer is not 
obliged to climb the tower. With such a system, there is 
of course no possibility of controlling the touch since 
every note is of the same intensity. But the personal ele
ment may enter into the performance through timing, 
rhythm and choice of harmony. When a hymn is re
peated, for example, it need not be with the same notes, 
same harmonies and same tempo; the artist has some op
portunity for variation. This device is effective mainly in 
rendering simpler tunes and hymns just before and after 
organ passages at the beginning and end of church serv
ices. 

Needless to say, when a bell-master has once acquired 
even the most rudimentary skill on the clavier, he loses all 
pesire to play the bells by any other means. Rare indeed is 
the carillonneur who will not make the effort of climbing 
a few steps to enjoy the satisfaction of direct response to 
his touch. 

A new development in belfry installations in recent 
years is the tubular chime, a series of long metal tubes 
generally tuned to the diatonic scale. With the increase in 
popularity of carillons, a few ,companies manufacturing 
these "tubular bells" have extenqed their range to that of 
a small carillon and have included all chromatics. An ex
tended tubular chime, however, is not a carillon. These 
instruments are not true bells; they do not sound like bells, 
and it is not possible to play them as bells. Their notes 
are long-sounding and not unplt';clsant, but they are pro-

' 
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hibitive to carillonistic effects. Composed of a very pecul
iar series of overtones, strangely balanced and of quite dif
ferent intervals from th9se required of carillon music, they 
are ill-suited for the realization of harmony. 

..... 2 11doclave 
..--1,4--______ znd;=--;,cfh 

Octave 
H\:ln---.lllE'"-"- Flr'J'hFovrf h 

STRIKE-TONE 

THE SERIES OF OVERTONES IN A MUSICAL TUBE 

The fourth, which in reality appears in the second octave above 
the strike-tone, is heard in the same octave as the strike-tone: 
In larger tubes this tone is often predominant. The hum-tone is 
a double octave, in minor-sixth position with the strike-tone, 

giving the tube its major character. 

Since these instruments are operated solely through 
electricity, they have the same limitations as the carillon 
played from an electro-pneumatic keyboard. But unlike 
the electrically controlled carillon, no change in presenta
tion other than tempo is possible, since harmony is im
practical. No loud or soft passages can be executed and 
there is no touch. There is yet another limitation. The 
long resonating hum produced by the tubes precludes 
anothing faster than a medium tempo in contrast to the 
sprightly tunes that are so much a part of the carillon 
repertoire. To shorten the long-ringing note, some in
stallations employ a set of dampers which effectively si-
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lence the tone at the will of the player. But through the 
ages it has been found that a bell, and, in this case, its 
substitute, must ring unimpeded to achieve its fullest 
beauty. The discreet commingling of tones is one of the 
distinctive characteristics of the real belfry. 

Such chimes, if composed of well-tuned tubes, may 
occasionally make an adequate substitute for real bells 
when there is not much room in a tower or when nothing 
is desired but simple melody. They are, however, not a 
cheap substitute, since an installation of tubular chimes 
is normally as expensive as a carillon of the same number 
of bells. 

Not long after the organ was imitated through elec
tronics with radio tubes and amplifiers, the same in
genuity was applied to the carillon. Here, at last, was a 
means of fulfilling the need for a low-cost substitute for 
bells. Since the vibrating bodies are little more than a 
set of small bars, coils, or springs, taking up less room 
than a flower box, it is not even necessary to have a tower 
for an electronic carillon. A place to put the loud-speak
ers is enough and the task of playing is accomplished 
simply on a standard piano keyboard. The effect is some
times disconcerting. From a small turret, measuring only 
five feet in diameter and not large enough to house the 
smallest bells of the Big Ben chime, the great West
minster quarters may be heard as well as a sonorous caril
lon selection. 

With this new tum, the carillon joined the ersatz trend 
of the twentieth century. 

Despite the advantages of the electronic system, it is 
regrettable to find a great tower, beautifully constructed 
and strong enough to hold the tons of metal for which 
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it was probably designed, which shelters nothing but a 
brace of loud-speakers. It is regrettable, but the fact must 
be faced that sufficien,t funds to equip an appropriate 
tower are not always otj hand. When a substitute instru
ment is worthy of the carillon name, it brings the charm 
of good bell music to localities which might otherwise be 
denied it. Several factors, however, must be borne in 
mind when making a decision involving real or substi
tute bells. When cast bells cannot be installed, it is only 
prudent to select the nearest equivalent possible, one 
which embodies through modem devices the result of ex
tensive research into the tonal structure of bells. Just 
any type of ringing tone issuing from the belfry does not 
make a bell, nor any number of tones a chime or carillon . . 

Although there are many instances where substitute 
instruments will fill the need, groups or organization~ 
contemplating a major installation should first consider 
an important question: "Which will be appreciated 
more, now and in years to come, a carillon of true bells 
or a substitute product?" An investigation into current 
prices may have surprising results. As already noted, for 
the same outlay required for ·at least one type of sub
stitute equipment, a carillon of bells may be installed 
which will last for ages, which will be appreciated long 
after the novelty has worn off, and which will never lose 
its charm. 

Yet, just as the radio is unquestionably bringing good 
music into homes where otherwise music might rarely be 
heard, electronic carillons are bringing the sound of good 
bells into localities which might otherwise never know 
their appeal. In this the electronic carillon performs a 
needed service and its part in the development of the 
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interest in bells in this country is not to be underesti
mated. 

Today the carillon occupies a definite place in the 
musical life of the nation. Unlike Europe, where the 
sound of the carillon is a part of the everyday life of the 
people in hundreds of large and small communities, very 
few of the American towers are within the normal range 
of a large group of listeners. For the most part, it is only 
on the campuses that the carillon in America, as a part 
of the background for college life, merits the designation 
of civic instrument which it enjoys in the Low Countries. 
Here the carillon plays for small groups going to or from 
church or for those gathered in parks and woodland sanc
tuaries who have come especially to hear the bells. When 
special programs are announced and the artist's playing 
is known, people will travel from miles around to liste}! 

' to the carillon and enjoy its music to the fullest. Bells 
are a luxury everywhere, it is true, but in the land of 
their origin they serve the functional purpose of a time
piece. On this side of the water they are a magnificent 
luxury installed by those interested only in their music 
and the atmosphere they create. 

More and better music is now to be heard from Ameri
can carillons than ever before as students of the carillon 
art learn more about their instrument. Despite the neces
sity of developing a feeling for bells, it is not difficult to 
learn to play the carillon. One who knows the piano or 
organ and who has a talent for harmony car,i learn the 
instrument with comparative ease. In fact the Beiaard
school at Mechlin, the only school of its kind in the 
world, accepts students who have no preliminary musical 
education but solfeggio, note reading. But during their 
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PEDAAL- STUD IE IN SUITE-VORM 
voor beiaard 

A SPECIMEN OF Music FOR THE CARILLON 

The music of Jef van Hoof, professor of harmony and. composi
tion in the "Beiaardschool," is representative of the contemporary 
use of the carillon as an instrument of fantasy and effect unique 

in the musical world. 

entire course harmony is a required subject and its im
portance cannot be overemphasized. In the final analy
sis, the bell-master's technical virtuosity is secondary. 
What he chooses to play and the interpretation he gives 
to it is of major importance. 

When a carillon exists, well tuned and well installed 
in a fitting tower; when the bell-master takes the trouble 
to go up to the belfry to play from a clavier close to his 
bells; when he learns what chords are most effective 
and which combinations of notes should be avoided; 
when little by little his instrument becomes a part of 
his nature-then the public's love for the carillon will 
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continue to grow. When the situation is different-when 
impersonal, inexpressive electric action is used instead of 
the direct mechanical; when an automatic player replaces 
the bell-master and inadequate substitutes are employed 
for the bells themselves-then interest will decrease and 
the carillon will become merely another ornamental fix
ture. For it will no longer have anything to say. It will 
no longer have a soul. 
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A LIST OF THE 

CARILLONS IN 

THE UNITED STATES 

AND CANADA 

IN this list are included those instruments which con
form to the definition of a carillon as drawn up by the 
Carillon Guild at its Sixth Congress, held .at Princeton 
in 1946. It reads: 

Carillon: An instrument comprising at least two 
octaves of fixed cup-shaped bells arranged in chromatic 
series and so tuned as to produce, when many such 
bells are sounded together, concordant harmony. It is 
normally played from a keyboard which controls ex
pression through variation of touch. 

Note: The diameters of the bells are given in inches. 
The weights of the bells are given in pounds. 

An effort has been made to have this list as complete 
and as accurate as possible. Where noticeably inaccurate 
information on weights and measurements was received, 
an attempt was made to correct it, comparing the bell in 
question with others by the same founder, where possible. 
Blank spaces signify that no information has been made 
available. 

t 
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PLACE LOCATION BELL - MASTER 

Albany, N.Y. City Hall F1oyd Walter 

Alfred, N.Y. Alfred Univ1rrsity Ray Wingate 
I 

. 1 
I 

' ; 

Ames, Iowa Iowa State College Ira Schroeder 

' 

Andover, Mass. Phillips Academy Arthur W. Howes 

Ann Arbor, Mich. {!niversity of Michigan F. Percival Price 
Sidney F. Giles 

Birmingham, Ala. Presbyterian Church Myrtle Jones Steele 

Bloomfield Hills, Mich. Christ Church Cranbrook Nellie Beveridge 
Philip Malpas 

Buffalo, N.Y. St. Joseph's Cathedral 

Charlottesville, Va. Christ Church R. C. Shepherd 

Chicago, Ill. St. Chrysostom's Church Harold B. Simonds 

Chicago, Ill. University of Chicago, Frederick Marriott 
Chapel 

Cohasset, Mass. St. Stephen's Church Earl Chamberlain 

Concord, N.H. St. Paul's School 

Danbury, Conn. St. James' Church Melvin C. Corbett 

Detroit, Mich. Jefferson Avenue Alle D. Zuidema 
Presbyterian Church 

-Grosse Pointe Farms Christ Church David Ashbom 



RECITALS 

oon, twice weekly; two evenings 
"ekly; national holidays 

~ery Sunday 3 P .M. 

ray to Nov.-Friday 7=30 P.M. 

ov. to May-Friday 4:30 P.M. 

olidays, etc. 

aily 7:45 A.M. and 5:45 P.M. 

ummer-Sunday 3 P.M. 

pecial occasions 

very Thursday 7 P.M. Autumn, 
>ring, summer-Sunday 3: 15 P .M. 

IIIlday 10:45 A.M.; two week-day 
recitals 

anday 4 P .M. in May, June, Sept., 
Oct. 

mday before service 

mday 3:30 P.M. 

1mmer-Sunday, Tuesday, W ednes-
day, Thursday, 7:30 P.M. 

ther seasons-Tuesday, Wednesday, 
Thursday, 4 P.M.; Sunday 4:30 P .M. 

ummer-Sunday 3:30 P.M. 

uring school term-Sunday 10:30 
P .M. Special occasions 

unday afternoon and holidays 

mday 10: 30 A.M. 

mday 10:30 A.M. 

FOUNDER 

Taylor 

Hemony, Dumery 
Van den Gheyn 

Taylor 

Taylor 

Taylor 

Taylor 

Taylor 

Bollee 

G. & ]. 

G. & ]. 

G. & ] . 

G. & ]. 

G. & ]. 

Meneely 

G. & ]. 

G. & ]. 

DATE 

1927 

1674-
1784 

1899 & 
1929 

192 3-
1926 

1935-
1936 

1923 

1926-
1928 

1866 

1947 

1927 

1931 

1924 
192 5-28 

1931 

1927 

1924 

1934 
1939 

NOTES 

47 

35 

36 

37 

53 

25 

49 

43 

23 

43 

72 

51 

23 

25 

23 

32 

I 

I 



Note 

G 

Bb 

Bb 

Eb 

E b 

C 

G # 

b 

# 

E 

G 

C 

C 

G 

F 

E 

E 

E b 

BOURDON 

Dia. Wgt. 

81 11 ,200 

1,050 

5,737 

48 2,347 

24,300 -

1,709 

9,408 

2,500 

40 1,400 

65 5,432 

117 36,926 

81 11,760 

47 2, 308 

54 2,500 

50 2,296 

3,000 

Note 

G 

Bb 

Bb 

Eb 

Ab 

G 

Bb 

G 

G 

C# 

A# 

F 

F# 

E 

C 

T REBLE ORD E R OF NOTES ON 'CLAVI j 

Dia. Wgt. 

7 1/ 8 12 Bb / CDEllEF .. / . . . / ... / . . E 

f 18 CDEF . . / . .. / . . C • 
1 
I 

29 CDD#E . . / . . . / .. C 

9 CC#DD#E . . / .. . / .. C 

12 GABbB / .. . / ... / . . . / . . C 

CC#DD#E . . / .. C 

CDD#E .. / ... / . . . / .. C 

3 1/ 2 8°8; Chromatics incomplet1 

12 3/ 4 CDEF . . / . . C 

13 CDD#E .. / . .. / ... / .. G 

10Yz F G G# AA# BI . .. I . .. I . . . I . . 
... / .. F 

12 GABbB/ . . . / . . . / . . . / . . Bb 

13 56 CDEF .. / .. C 

12 3/ 4 55 CDEF .. / .. ·/ · D 

65 CDEF .. / .. C 

CDEF .. / . . . / .. A 



AUTOMATIC REMARKS PLACE 

Electrical keyboard and player roll system 
No not used Albany, N.Y. 

', 

i'i' 
I,' No Nine basses to be added in near future Alfred, N.Y. 

,, 

1, 2, 3 bells on The original chime of 10 bells with an Eb Ames, Iowa 
1st, 2nd, 3rd bourdon was augmented to a carillon 
qrtrs., West-
minster chime 
on hour 

Westminster The last seven bells were added in 1926 Andover, Mass. 
quarters 

Westminster Clavier at belfry floor level Ann Arbor, Mich. 
quarters 

i; No An octave of trebles and an automatic to Birmingham, Ala. 
be added 

' 

No Bourdon not installed; no. 2 bell, Bb, con- Bloomfield Hills, Mich. 
' , nected to C on clavier 
: Unused Buffalo, N.Y. 

Charlottesville, Va. 

No Chicago, Ill. 

arcifal chimes Clavier among bells Chicago, Ill. 
Bourdon also listed at 38,080 

,, 
No Additional bells added at Cohasset, Mass. 

later dates; bourdon also listed at 11,200 lbs. 

Westminster Concord, N .H. 
quarters 

No Additional electrical keyboard Danbury, Conn. 

No Detroit, Mich. 
i' 

No -Grosse Pointe Farms 

- ), 
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PLACE LOCATION BELL-MASTER 

Durham, N.C. Duke University, Chapel Antoon Brees; also 
organist and students 

' 
Gloucester, Mass. Church of <Dur Lady of Eugene Alves . 

Good V d,Yage \ 

Greenwood, S.C. Self Memorial Church In training ' 

·--
Hartford, Conn. Trinity College, Chapel Gerald B. O'Grady 

' I 

Indianapolis, Ind. Scottish Rite Cathedral Guest artists -
Jackson, Tenn. First Presbyterian Church To be appointed 

--· 
Lake Wales, Fla. Mountain Lake Sanctuary Antoon Brees 

Lansing, East, Mich. Michigan State College Wend ell Westcott 

Lincoln, Neb. First Plymouth Church Ronald M. Barnes 

Luray, Va. Luray Caverns Charles T. Chapman 
Singing Tower 

Madison, Wis. University of Wisconsin Peter K. Nelson 

Mariemont, Cincin- Mary M. Emery Memorial E. Boyd Jordan 
nati, Ohio 

Mercersburg, Pa. Mercersburg Academy Bryan Barker 

Morristown, N.J. St. Peter's Church Ernest J. Parsons 

Nashville, Tenn. Ward-Belmont Schools Arthur Henkel 

New Brunswick, N.J. Dutch Reformed Seminary Students of the semina~ 

New Milford, Conn. Canterbury School Visitors 



RECITALS 

ummer-Sunday 3:30 P.M.; Thursday 
9 P .M. Winter---0ccasions 

unday; Wednesday evening 

s unday morning; Friday evening 

unday 7:45, 10:45 A.M. 

eekdays 4:30 P .M. 

ummer-Several evenings a week 

D ec. through Aprfr-Sunday 3 P .M . 

Tuesday, Thursday, Saturday at 
noon. Holidays and occasions at 3 
P .M . 

unday 1 : 30 P.M. s 
M 
s 

onday through Friday 8 A.M . 

pecial occasions 

s unday before and after morning 
service and 7 P.M. 

pecial occasions s 
A pril through Nov.-Tuesday, Thurs-

day, Saturday, Sunday 

aily during school year D 
s 
w 

umrner-Sunday 7:30 P.M. 

inter-Sunday 5:30 P .M. 

unday 3 P .M. s 
D 
s 

uring school term-daily 10: 1 5 P .M. 

ummer--daily 8 P.M. 

unday; Thursday evening s 
s 
R 
s 

pring and autumn-vespers 

egular recitals 
pecial occasions 

s pecial occasions 

FOUNDER DATE NOTES 

Taylor 1931 50 

Taylor 1922- 31 
1924 

Van Bergen 1946 24 

Taylor 1931 30 

Taylor 1928 49 
' 

Paccard 1948 47 

Taylor 1927 53 

G. & J. 1928 23 
1938 

Taylor 1931 48 
' , 

Taylor 1937 47 

G. & J. 1935 30 
--

G. & J. 1929 23 

G. & J. 1926 43 

Taylor 1923 35 

G . & J. 1928 23 

Van Bergen 1938 25 

G. & J. 1930 23 
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BOURDON TREBLE ORDER OF NOTES ON CLAVIEI 

Note Dia. Wgt. Note Dia. Wgt. Bb/ CC#D D#E .. / ... / ... / . . 9 ii 
G 81 11,200 A 8 10 

" JS 

I 

Eb 51 2,826 Bb 9Yz 
I 

30 CDD#EF .. / ... / .. G :, 
' I 
' -

Eb 51 2,900 G I CDEF. ·/· .. / .. E 1 
' 
~ 

B 64 5,600 F# 11 Yz 50 CDEF. ·/ · .. / .. G 

G 81 11,200 G 7Yz 12 BbCDD#EF .. / . . . / ... / .. C 

C 6i 5,070 C 8 3/4 24 CDEF . ·/ · . . / .. . / .. C 

Eb 102 22,400 Ab 7Yz 11 GABbB/ ... / . . . / .. ·/ ·. C 

E 50 2,800 E 14Yz 70 CDEF. ·/· . C 

' 

C 6oYz 4,592 C 6 7 CDD#EF .. / . .. / ... / .. C 

A 72 7,640 A 7 12Yz CDEF. ·/ · . . / ... / .. C 

Eb S2 3,109 Bb 10Yz 32 CDEF .. / ... / .. G 

C# 60 4,760 C# 80 CDEF .. j .. C ' 15 

( 

Bb 71 7,826 G 7 9Yz CDEF .. / ... / .. GA 

C 60 4,495 C 7Yz 10Yz CDEF .. / ... / .. C 

G# 40 1,288 G# 11 35 CDEF .. / .. C 

C 17 120 C 7 12 CC#DD#E .. / . . C 

A 3Yz 1,120 A 11 32 CDEF .. / .. C 
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UTOMATIC REMARKS PLACE 

No Player system not used; electrical keyboard Durham, N.C. 
Ii 

I ,, sometimes used 
: 
I 

,, 
I No Originally two octaves Gloucester, Mass. 

Westminster Originally of three octaves and installed in Greenwood, S.C. 
quarters the Dutch Pavilion, World's Fair, New 

York, 1939-40 

if No Hartford, Conn. 

j, 

,I g Electrical apparatus not used Indianapolis, Ind . 
•. . 

Jackson, Tenn. (1, 

No Player system not used; bourdon also listed Lake Wales, Fla. 
: at 23,246 lbs. 

Westminster Clock-chimes turned off from 10 P.M. to Lansing, East, Mich. 
quarters 7 A.M. 

Originally a chime of 10 bells 
:, No Electro-pneumatic clavier at foot of tower, Lincoln, Neb. 

seldom used. Clavier at belfry floor level. 
Bourdon also listed at 4,704 lbs. 

"' No Luray, Va. 
: ;. 

' No Six bells. to be added Madison, Wis. 

No Mariemont, Cincinnati, 
Ohio 

1 No Bourdon also listed at 7,280 lbs. Mercersburg, Pa. 
I 

f 
,, 

No A fourth octave contemplated Morristown, N.J. 

No Nashville, Tenn. 
: 

No This was the "garden carilloµ" at the Dutch New Brunswick, N.J. 
l l:i Pavilion, World's Fair, New York, 1939-40 
r 

No Clavier at belfry floor level New Milford, Conn. 

: ,: 
I rr 

l [& _, 
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PLACE LOCATION BELL-MASTER 

New York, N.Y. Riverside Church Kamiel Lefevere : 
l 

i ' 
I 

I 

I 

J 

Norwood, Mass. Municipal Building Roger T. Walker I 
Notre Dame, Ind. University of Notre Dame, 

Chapel 

Philadelphia, Pa. Church of the Holy Trinity Charles W . Bancroft I 

Philadelphia, Pa. Trinity Reformed Church Remy Muller 

Philadelphia, Pa. Church of St. Michael Organist 
and Zion 

-Germantown, Pa. Methodist Episcopal Church Robert B. Kleinschmidt 
Robert L. Benni::r 

-Germantown, Pa. St. Vincent's Seminary Remy Muller 

Plainfield, N.J. Grace Church \V. M. Brown 

Princeton, N. J. Princeton University, Arthur L. Bigelow 
Graduate College 

Richmond, Va. Virginia State Memorial Hilton Rufty 

Rochester, Minn. Mayo Clinic James J. Drummond 

Rumson, N.J. St. George's Church Robert McKee 

Saint Paul, Minn. House of Hope Theophil Rusterholz 
Presbyterian Church 

San Francisco, Calif. Grace Cathedral Organist 

, San Simeon, Calif. Hearst private estate None 

Santa Monica, Calif. Church of Santa Monica Organist 

Springfield, Mass. Hillcrest Cemetery G. Wesson Clow 



RECITALS FOUNDER DATE NOTES 
,. 

Winter-Sunday before and after G. & ]. 1924 72 
morning service; Saturday 11 :30 1930 
A.M. 

Summer-Sunday before and after 
morning service and 3 P.M.; Satur-
day 4 P.M. 

All holidays at 11 P.M. 

W ednesday 7:30 P.M. July-Sept. G. & ]. 1928 50 

Bollee 1855 23 

Sunday 10:45 A.M., 4:15 P.M. Van Aerschodt 1882 25 
Special occasions 

Sunday 10 P .M . Meneely 1929 25 
Sunday at services Schilling 1930 24 

Sunday 10:30 A.M ., 7:30 P.M. Taylor 1927 48 
Special occasions 

Monday, several times during services Paccard 1899 47 
Special feast days Bigelow 1947-48 
Sunday, 10 :40 A.M. G. & ]. 1923 23 
Sunday 4 P .M. G. & ] . 1927- 49 
Holidays and special occasions Bigelow 1941-4 3 
Holidays and special occasions Taylor 1931 53 
Special occasions G. & ]. 1928 23 
Sunday; special occasions Taylor 1934 25 

Sunday 10:30 A.M . Michiels 1922 28 
Meneely 

G. & J. 1939 44 
, 

None Michiels 1927 48 

Van Aerschodt 1932 34 

Sunday afternoon, occasionally Taylor 1934 25 



BOURDON TREBLE ORDER OF NOTES ON C·LAVIE R 

Note Dia. Wgt. Note Dia. Wgt. 
C 122 Yi 40,926 C 5Yi 10 FGG#A . . / ... / ... / ... /· .. /. 

. / .. F 

Bb 71 7,280 C 7Yi 10 Yi Bb/ CC#D#E .. / . . . / ... / .. C 

G pYi 1,094 G 9 25 CDEF .. / .. C 

D 53 3,131 E 15Yi 75 CDEF . ·/· . . /. D 

Eb 54 3,200 Eb 14 60 CC#DD#E . . / .. C 

C 65 5,380 C# 14Yi 70 CDEF .. / ... / C# 

Bb 68 6,659 Bb 7 11 CDD#E . . / . . . / ... / .. C 

D 53 3,000 D 7 13 CDEF. ·/· .. / ._ .. / .. C 

E 48 2,296 E 13Yi 64 CDEF .. / .. C 

G 84)4 12,880 A 7)4 13 Bb/ CDD#E .. / .. . / ... / . . C 

G 81 11,200 C 6 12 CDD#E. ·/ · . . / . . . / .. . / .. F 

Bb 68Y4 7,840 Bb 18 Yi 168 CDEF .. / .. C 

C 6oYi 4,800 D 14 CDEF .. / ... /. D 

F# 43 1,700 B 10 25 CDEF . ·/· .. / .. F 

G u,760 D CC#DD#E . . . / . .. / . . G 

F# 42Yi 1,650 F# 6 10 CDD#E . . / ... / ... / . . C 

G E CC#DD#E . ./ .. . / . . A 

B 64 5,600 C# 15 75 CDEF. · / · . . / . D 



IJ TOMATIC REMARKS PLACE 

j 

No First installed in 1924, 53 bells; later aug- New York, N.Y. 
mented to 72 and moved to present site. ,, Clavier among the bells 

I 

;1 
,, 

;: 
.' I 
'"' Norwood, Mass. 

Quarter Seldom played by hand Notre Dame, Ind. 
Chimes 

No Clavier installed far below belfry Philadelphia, Pa. 
" ,, 

No Philadelphia, Pa. 

No No clavier; bells connected to organ con- Philadelphia, Pa. 
sole. Only first 16 used 

' 

No 1 5 duplicate bells on highest notes now -Germantown, Pa. 
disconnected 

Hour Strike Bells rehung and clavier installed, 1945-46 -Germantown, Pa. 

No ' Plainfield, N.J. 
I 
; 

No Player system disconnected; clavier among Princeton, N.J. 
the bells 

Not used Player system in disrepair Richmond, Va. 

It 
No Automatic in operation Rochester, Minn. 

fl' No Also played from the organ Rumson, N.J. 

No Clavier at belfry floor level Saint Paul, Minn. 

:, 

i\ 
Played electrically only, from organ console San Francisco, Calif. 
and player rolls 

I No Extremely remote electrical control San Simeon, Calif. 
·---- - -

Chiming 
Cylinder 

Electrical action only Santa Monica, Calif. 

No 5 trebles to be added Springfield, Mass. 

I 
f 

r 



PLACE LOCATION BELL-MASTER 

Springfield, Mass. Trinity Methodist Church Roland Pomerat 

' 
Stamford, Conn. First Presby~erian Church W. Raymond Randall 

Stanford, Calif. Stanford University Library James R. Lawson 

Storrs, Conn. University of Connecticut G. S. Torrey 

Valley Forge, Pa. Washington Memorial Frank P. Law; 
assistants 

Wellesley, Mass. Wellesley College Students; guest artists 

Wilmington, Del. Du Pont estate None 

CARILLONS IN CANADA 

PLACE LOCATION BELL-MASTER 

Guelph, Ont. St. George's Church Arnold Somerville 

Hamilton, Ont. Church of Christ the King 
. 

David W . Farr 
' 

Niagara Falls, Ont. International Bridge Emil Vendette 

Ottawa, Ont. Eglise St. Jean-Baptiste Fr. R. M. Dauphinais, 0 . 

Ottawa, Ont. Houses of Parliament Robert Donnell 

Simcoe, Ont. Norfolk Soldiers' Memorial Herman Dreher 

Toronto, Ont. Metropolitan Church Stanley James 

Toronto, Ont. University of Toronto J. Leland Richardson 
\ 



~,, 
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RECITALS FOUNDER DATE NOTES 

-
Sunday at noon 
Summer-Wednesday evening Taylor 1927 48 
Special occasions 

Sunday at noon; 
Saturday afternoons G. & J. 1946 35 

Sunday Michiels 1939 35 
I Special occasions 

Sunday Meneely 1931 31 
Special occasions 

Every afternoon on the hour Meneely 1931 37 
Special occasions , 

Sunday 3:30 P.M. G. & J. 1931 30 
Spring and autumn-6 special recitals 
Special occasions 

None Meneely 1935 30 

RECITALS FOUNDER DATE NOTES 

Sunday 10:30 A.M., 6:30 P.M. Gillett & Johnson 1925 2 3 

Sunday 10:30 A.M. Mears & Stainbank 1923 23 
Special occasions 

To be arranged Taylor 1946 53 

Feast days and special occasions Michiels 1939 47 

Summer-Sunday and Thursday 9 G. & J. 1926 53 
P.M. Other recitals when Parliament • in session; special occasions 

Special occasions G. & J. 1924 23 

Sunday before services G. & J. 1922 23 

Summer-Sunday 8: 30 P.M. G. &J. 1927 2 3 
Special occasions 

I 

' ,, -



BOURDON TREBLE ORDER OF NOTES ON CLAVl 

Note Dia. Wgt. Note Dia. Wgt. i 

A 72 7,918 A 7 12 CDD#E . . / . . ·/· . . / .. C 

. l 

C 6i 4,700 D 14 70 CDEF. · / · . . / .. C d 
\ 

A I 

A 38Yz 1,335 A i. 7/8 CDEF. ·/· .. / .. C 
I 

E 51 2,500 B ' CDD#E. ·/ · . . / .. G 

Bb 71 Yz 8,000 Bb 10~ ' CC#DD#E .. / . . ·/ · . C 

G 42Yz 1,624 D 8Yz 15 CDEF . . / .. ·/ · . G 

C 64 5,600 G CDEF . . / . .. / .. G ' 12 50 

BOURDON TREBLE ORDER OF NOTES ON CLAVIE 

Note Dia. Wgt. Note Dia. Wgt. 

G# 76 9,250 CDEF .. / .. C I 

E 22,000 GABbB /· . . / ... / .. . / .. C 

C 6,800 C CDEF . . / ... / ... / .. C 

E 100 22,400 GABbB/ ... / ... / ... / .. C j 

• 

F# 1,568 F# CDEF .. / .. C 

A 8,400 A CDEF .. / .. C 

Bb 7,840 Bb CDEF .. j .. C 



AUTOMATIC REMARKS PLACE 

Westminster 
quarters- Electro-pneumatic player mechanism-not Springfield, Mass. 
not used used. 1 3 d';Jplicate trebles disconnected 

No Temporarily housed at this writing Stamford, Conn. 

Playing barrel This carillon was in the Belgian Pavilion, Stanford, Calif. 
-not used World's Fair, New York, 1939-40 

Westminster Storrs, Conn. 
quarters 

No To be augmented to 4 octaves; temporarily Valley Forge, Pa. 
housed at this writing 

No Wellesley, Mass. 

Westminster Electrical action only Wilmington, Del. 
quarters 

AUTOMATIC REMARKS PLACE 

Electrical keyboard not used Guelph, Ont. 

No Hamilton, Ont. 

Niagara Falls, Ont. 

No Ottawa, Ont. 

Westminster Clavier among the bells Ottawa, Ont. 
quarters 

Westminster Simcoe, Ont. 
quarters 

Electrical keyboard removed Toronto, Ont. 

Hour struck Toronto, Ont. 
on bourdon 




