Waterdown, St James

Phelps—Casavant, 1961

Pipe Scales

By Blair Batty



Forward

I am a retired organbuilder. I learned to play the organ in the 1960’s on the local romantic organs
with their Melodias and Dulcianas. My favourite music was JS Bach, but it never sounded right. It was
muddy and dull, even with the supers.

But as I got my older and got my own car, I explored further afield. I discovered a small 9-rank
Gabriel Kney organ. It was my first experience of a neobaroque organ, and I fell in love for the first
time. All of a sudden, I could hear the polyphony, and the glorious chiff. My favourite stop became the
Larigot.

Then I found the big Phelps/Casavant 3 manual tracker organ at First St Andrews in London. I had
found the finest organ in (my little) world, and it made Bach Glorious. I loved neobaroque organs. But
- a decade later I took a study trip to Northern Germany to visit and study real Baroque organs. I was
horrified to find that old Arp Schnitger got it all wrong; his organs sound nothing like a Phelps!

Shortly after that, I went to work for some modern tracker builders that further corrupted me. I
learned that the neobaroque organ was a reaction against the Romantic organ. But like all reformers, the
neoBaroquists went too far and got lots of things wrong. They were wonderful organs, that could play
Bach beautifully, but the organs weren’t quite historical.

By 1991, I had my own organbuilding company. We took a job cleaning and restoring the neobaroque
1961 Phelps/Casavant organ in Waterdown, On. To learn more about the Phelps type of organ, I used
that opportunity to carefully examine the instrument and pipework. This booklet contains my notes.

If you are new to scaling, I recommend: http://www.blairbatty.ca/tonal.html#scales
Do contact me, if you have any comments, corrections, sources or questions. I won’t be offended.

Version: Jan 6, 2026

BlairBatty @Gmail.com

BlairBatty.ca

Copyright
Anyone is free to copy, share or distribute this PDF booklet, provided they do not change anything,

and do not charge a fee for this (i.e. it remains a free giveaway). You are free to copy anything of mine
from this PDF, for any purpose, provided you acknowledge the source.

© 2026 by Blair Batty, all rights reserved



Waterdown St James United Church

Phelps — Casavant — 991, op2665

With the chamber lights on you can see the pipes thru the screen.
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Stoplist

Great
16 Nachthorn Gedackt (pedal)
8’ Principal M-11
8’ Spitzflote M-11
4’ Octave M-12
4’ Koppelflote B-15
2’ Superoctave
v Fourniture
Swell to Great
Swell
8’ Rohrflote
8’ Salacional M-11
8 Voix Celeste M-11
4 Principal M-12
2’ Waldflote
1-1/3>  Klein Nasat
II Sesquialtera
8’ Trompet
4 Hautbois
Pedal
16° Violone M-11
16 Nachthorn Gedackt metal (Gt)
8’ Spitz Principal M-11
8’ Gedackt (from Nach Ged)
4 Principal Italian
16° Posaune
Couplers
Great to Pedal
Swell to Pedal 8 & 4
Accessories

Wind Pressures
There was some ambiguity in the wind pressures because these early schwimmers were not stable.

e  Main bellows 74mm 3 740pa
e Gt schwimmer 54mm 20 560pa
e Sw schwimmers 63mm 247 640pa
e Bourdon #1-12 60mm 2% 600pa
e Pedal schwimmer 65mm 2% 650pa



Description of Measurements

If you are not familiar with scaling measurements, I recommend you checkout my book of Scaling.
It is available for free download from my website http://www.blairbatty.ca/tonal.html#scales. I typically

measure every “c” and “f#” pipe, to understand how the dimensions of the pipes change, throughout the
compass, from bass to treble.

Cutaway Side View Front View

f'—~..

Diameter: This is the inside diameter of
the pipe, measured in millimeters.

Mouthwidth: width of the mouth in
millimeters.

Cutup: is distance between the upper and
lower lips, in millimeters.

Windway: is the width of the slit of the
windway, in millimeters.

Toehole: Is the diameter of the wind hole
in the bottom of the foot, in millimeters.

Foot WP: Is the windpressure inside the
foot of the pipe, measured in Pascal. Ten
Pascal = ~1 millimeter watercolumn.

Calculations

Not everything was measured. Some of
the numbers written down here were calculated from the measurements.

Topfer NM: The diameter, mouthwidth and cutup measurements were converted to Topfer
Normmeasure and graphed.

Mouthwidth and cutups: are commonly described as fractions (e.g. % mouthwidth, % cutup). So,
these fractions were also calculated.

Foot wp %: is (footpressure/chestpressure)*100; another interesting reference.

Dr Hartmut Ising developed a formula to show how well the mouth matches the resonator. It
provides an intonation number (I), a dimensionless value that represents a pipe's timbre and efficiency.

An Ising of 2 is an ideal match between the mouth and the resonator (but not necessarily the best
sound). The pipe works most efficiently. For a given frequency, what Ising requires is the cutup, and the
amount of energy input.

The Ising number provides a useful reference point. But you need some experience to make sense of
the numbers. As Ising numbers get larger, the sound gets brighter;

e I=1.41is typical for a Stopped Diapason.
e [=2is atypical Diapason.
e =3 makes a good string.

dB 3pf: Is the theoretical, nearfield, dB loudness of 3 adjacent pipes simultaneously played.



What do the Numbers Tell Us?

Some people, like I, enjoy measuring the various dimensions of the pipes in an organ, and generating
various charts and graphs of that data. We do that to discover how the original designer and voicer scaled
and manipulated the pipes, to arrive at the sound they wanted.

In very simplistic terms, scaling and voicing can be described in this way:

e Diameter determines the loudness of the fundamental of the pipe.
e Cutup fine-tunes the harmonic content.
e Toehole/mouthwidth/windway fine-tunes the loudness.

Of course, it’s not that simple. For example, you can increase the scale of the pipe, which would
increase the loudness of the fundamental (and will also make the tone brighter). Then by reducing the
toehole size which reduces the wind and loudness, and by using a lower cutup to reduce the brightness
you can approximate the original pipes sound. But it is not identical, change has consequence.

We are interested in this Phelps/Casavant because his voicing style was very different to previous
Casavant organs. He liked low cutups, lower wind pressure, open toes and narrow windways. This had
dramatic influence on how the organ sound. Low cutups gave a brighter sound. Lower chest wind
pressures required larger toe openings, to keep equivalent wind flows. Narrower flues required higher
windpressure in the foot to keep equivalent wind flows.

Loudness and Voicing

Loudness is determined by the energy of the wind. The greater the volume and pressure of the wind
blowing the pipe, the louder the pipe is. The scale and mouth width of the pipe is fixed by the pipemaker.
But the voicer can adjust the loudness by regulating the windchest wind pressure, the toe hole and the
windway.

The foot of the pipe is essentially a tube that conducts wind from the chest to the mouth of the pipe.
The foot has two constrictions that the voicer can use to regulate the flow of air through the foot. By
opening and closing the tip of the for (the toehole) the voicer can control the airflow in the pipe. The
foot wind pressure is the pressure in the foot, between the two constrictions.

The other constriction is the narrow, rectangular slit at the mouth, called the flue or windway. This
slit blows a ribbon of air out of the foot towards the upper lip.

Narrow windways, higher foot pressures and no nixs, promoted attack transients, which the
Victorians called speech defects, but neoBaroquests called a delightful chiff.

Phelps’ organs have a bright, transparent, articulate sound. His pipe diameters (scales) are quite
normal. His voicing style comes from his use of low cutups, open toes, narrow windways and his use of
low chest pressures - high foot pressures.



Generously laid out with easy access for tuning. Beautifully made spotted metal (from 4’ C)
pipework. All pipes got tuning sleeves; no slots or tuning scrolls except for the reeds. Notice the huge
scaled stopped metal Nachthorn Gedackt 16°, and how the Koppelflute 4’ has open tops to bottom C.

10



Great Division

16’ Nachthorn Gedackt (pedal)
8 Principal M-11
8’ Spitzflote M-11
4 Octave M-12
4 Koppelflote B-15
2’ Superoctave

v Fourniture

This is another reedless Great, typical of the period. The Nachthorn Gedackt 16’ is an enormous scale, but
moderated with 2/9" mouths. It doesn’t overwhelm the Great, yet still provides adequate support,
substituting for a Pedal Bourdon 16’. The Octave 4’ becomes huge in the treble, copying what Harrison
did at Skinners. The Koppel flute 4° spoke poorly in the bottom octave, where it should have been
stopped. The two 8 stops shared the same scale. The fifteen and Mixture also had the same scale.

The scaling was generally good, despite a quirky stoplist. Though the pipework could benefit from raising
some cutups. This is a very early Phelps at Casavant, where both were finding their way, working
together. The Phelps style must have been quite a shock for Casavant traditionalists. Some ranks have
very open toes and very narrow windways, prone to dust collection.

11
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The Great Mixture
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The Swell Organ
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Above, you can see the Salicional §’,
unslotted and rollers only in the bass. Going §&
right, you see the Principal 4°, a hidden [§

Waldflote 2’ and the skinny Trumpette 8.

The photo to the right shows the Oboe 4°,
Klein Nasat 1-1/3°, I Sesqualtera, Rohrflote 8* =
and the Celeste 8’

21



Swell Division
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Swell
8’ Rohrflote
8’ Salacional M-11
8’ Voix Celeste M-11
4 Principal M-12
2’ Waldflote
1-1/3>  Klein Nasat
II Sesquialtera
8’ Trompet
4 Hautbois

Phelps didn’t like strings, so the Salacional is actually a skinny Diapason, without slots or rollers. The 2-
2/3’ of the Sesquialtera is in the form of a Rohrflote. The Trumpet is very skinny, with narrow shallots

and thin tongues, and resonators that are too short; very unstable.
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This Trumpet 16’ is of the same era and scale, but includes much more detail. It is from the Brantford
School of the Blind auditorium organ. It was 16’ on the pedal, 8’ on the Swell.

32



Pedal
A. B. Batty

e .
o L/;cs[o'r\e 6 oo 2l i Cqsqvwﬁ N G|
M_(’Oofﬂv Pligh: eoueh: Witeredowin
Qescrigtion of site & oramn;
,}/7 '}n%oe“'_
0
B o iz W ¢ S
Cud’".«f’a»_ S 1 —-: A
L o B9
r,n_{,;‘.+\ ®
\\ ]
-1
9 1 Cs : o | G G o
Soutrmittn: I/l}*fv //.,elL /A 4 ,/4‘[’ /C*“E
v | il A
w35 1 /55 | 55| Yoo | V57] Yo
nef:m g ¢ g‘-# ¢ ] gw - "' #e Pl gif”‘ r:;:f
JRF) C 1g45] @ | eo 40 | 30.5
da...-u./o(o =1 159 (25 7. .77 €3
[ ndd U 1244 (il 18951 9 572 4o
] \ W
_mur' 42:21 23 | 26 | 30-2] 4.5 | 2.5
woveluwg £ 1S 1712 T 1 100 27| 45
m_fge gL Aoli8 -l §9 7 ¢ 7T1C.%
Rett? [Tepé [+o4637:0.51|77062 | 12082 |13 -53
foo X pelx 0258 L jol X T T 2% [1-0%
xoet Pa | SO0] 0 1980 | 2 %0 S40 | S40
feotwe % | o239 IcorT 290 147 % 2% | 90%
LB 3 T1992 120 T 79 | 78 1378
Lsmp o d 3L S T el } A T g e
hséﬂliu’ +hick 7 i ]’2 [ & 2 g
l:z.:J}y le 4 — 136]012545 17800 | (ico T 7732 E}DC[‘;/h’”I)( (cldevec lb ched Hloor )
l_ﬂhvulr 2
ralee $39 195 117-7 1 () 85 *h:u‘:ve’g*;ﬁ

Lojietie

33



Pedal Scales
Pedal Scales

A. B. Batty

h_]\/ cki'kovh { gi’w‘ 61~ éxcj Beila ._[ajc.i/om&/ ,{9/' i
 Wingorsseyen; S 4 mf’fl/ & ~m;_Lf3/g':§“?\r»€/{c-w-h OM. :

Casorinton of e b.oraani
1 d.1 7+;~ '
K | T
éb, B - .t
A N L L]
¢ /‘, \ k : // 9% i 7
. TR LT T AT =
e T \ ‘*\ 1 iK' d w1
9 N r VvV
R ‘. 1SRN e
mout 411 I e 2 g
: —
- 12 -
G

: : i b . ; c‘” o !
a2 6 | Vo5 (39 Vot | Vit | Yoy Yirtt) Vs | Vi3
w36 | (15| o | s [ Vier | Yoot | Vo3 Vot Yoot [V [ Yo

L 2 a8 ) 7+ 1574} 48 232 1315 | 2451 20

_ Jhooload L od L 3% Vo2 Loeatore o Fak

N LAQY 16 49 34 1% Z 22 1 I8 1%

.meu(:’ 2d] 2491 221777 12 2,6 X L2 LA T G% L]

M’ﬁ.\g{uﬂ&, : fe [ 25 wid)

i S 32 1,26 225 s e i
; Z— Foa ok b £ :

deo 1 je8 -4 X 1T-4x | PR 58V 8 % -
SRS L sds t S840 L2300 1 gpaf v T
“f‘?j_{;_ G % Joo 71 98- L2100 % \
pE A B b I B R
e 0 M G L 0

WA e 37‘5"’ ke S f?;z; Tl
esol1ces | j09a] 7001 €221 3501 25¢ | 15% 1 001 26 | Lo
L_mi).,.‘»? e 0y v W% 13:230° [ 25 0*[2:6,90° T 3x° T 2707 XYW P b "

S P 4 A ZInE ihas
(R 7‘5!3{'\/ Mogin . 25 4 Spolt
: ’ v

34



A. B. Batty

bso

o&.rm

Mr,i‘f"r .{B\"'H\C' A’”“

mCP’oC{VGhJJ' mlFfGJ

Chyreh: [/‘/M'f ffz’fd)u\}‘ﬁ,

Descistion of yte h oraan; €S O[] 3 SO'*"lHU'{ }00%
+6
ew
! W~
Wl —
CW‘“- e 1, e
MN;{\-;,—_—-‘/, e L~ I oty
y C“Lﬁ#\\‘\ L~
-~ —
-
-~ b
G o Cas Gy oo &
b cais | 3 i/
mmécf 47 ]/4«*} VC o /ZP{ %3'%
4 Yo s i/ TR T
w0l /4 Il /43 /4’[3 /45
43 E’-%“—" & o B ol @ o PN S
Ahoouts 24l c&eql 46l 169 o7
o gl <] i1 &i 25 S L]
: MHE'“H—-' 4151 35 { 7& s 4le5 | 24
rovoudis wdd 6L, o] e
cuter> 1 299123:5] 17 | R 1] 9 25
M/!hcju‘.w\i { ! 06 - 6 J/’ P U_ ";6
oo & 17& (3. 50t 2.0 ¥ oy £-L
‘lof: Aot &7 B[00 | Ve | 62 [0 | 71100
dee X 1-4f 5251 -9 [ 55 [ [7] f
fost Po 1S cal 23012301 2906 £60 1 G 090
£oﬂ+wp % | 2C%] G5 % 6exl 13%l S6 L1 o777
AR 3oPl53-0]8277 | G0k 755 | /6.6 §o.]
IS;-\\ 24 F 22 [ "(? 2-3 2- =
NS NEDY: NP NDE A R o
body loxttd2479 1750] 1/5R ] 072 CEel lrxa2 & cfoeves ')Dl noheell Aoy
Z-ﬂi\vulq 3
e
Gl e 112 2% Spotied]

35



A.B. Batty

g Wi [ b Q" [
Mr‘““cbfszt Pt u@% PR, (as::wou?@ 196
Wingeressyry; [ Piteh: emeen: (A el
/‘/’-—F i
// - / T‘E"
* /“’W 2
O /// ‘/” c A
1 7
d 1 Lt A
cubf] LA =1
~—] //
mouthg e K G e G
o) Yo 1o | Vit | Y5 | Vi
weamien, 4] 14T | 16 | Jio | (45 | 7hely
\f \ B By, §
w3l B Yo | V| Yars | iz
4 .NC'TUALﬂA-‘i;M! F 3 ¢ i"; s ‘ﬁ' i :-u e ,/ 1 i
“theontu : 3
dog/del L 6] 701 S7 | 47 | 78 g
’-L_Euid{“cr’b W o
moeutbwgll 55 146-7]1 39 1 32 126.5] 20-5
{Cutur 6 121 9 15218 12.2
'wmcfa-»-w "4— 1S 35 5 ’213 220
toe & /) -B] 10°5] 1] g g | &-S
mededl gk [>] L .9 T -7 e 5 .5 -6
tee X 1131 1251 T28T 7.3 -G
tost Pp 10[O1 6351648 | £35] @72 | 7245
foetwe % J4%l T6X199% | 96%| 94°5199 %
A3 Bt 76-5176-2 7761 729175 ] 1794
fSlh(\j 2 2 2% 2 19 I/
}",'\Q;}\k{' %tql(k
ni-aﬁ[‘j [enedt
L—&’l{a(:) 1\-‘?

ears all - fHiyWf Kaite foqter hiw

Cojietter

I:"[ﬂ e Materiat: S{JD [T

’

36



‘ {51 PQ%Mh{.« %:I%QLL, de

(_.-CLS oufcw\if MUW

1261
8L it Cé gl = {& ! %,?_‘ :
tal | 196 | 146 i ST LL 1 B
u);éx t’m\'}-k 0w ;’;%_ ‘;5;— ;g %ig qﬁ
w‘f-l» o \ ] 0
cwside \ﬂ?ig.?'g [ ) ; ] 36—;5 6 ’:;(21_
ot o | Aol |47 133 |25 | |
B ol i’ﬁ 12 | P2 | 3 | e | ] ]
o) hissk 4 62 | 55 | 46 | 46| 4) |36
L/ i?;-#/g_s.z ik /25| &%/i0-2 ‘7-‘7/ %) CV/ 51 63/64
Toe hele |2 | 02 5 2 3 -5 | 43
! ok L 8 MR 4 LS AT
x L STTEECTANEEE .
e e |
S5 P 1 (50 | 143 | 02 | 94 | 14 | & er
O o L q-zm 5.3%6. 7|57 » B4 |6- hs.ssqms b
Pachness Bl 5B ST L 36 PresS
we,wbl«* o2 G .gfz Lt BraNE 1E% o G%‘yz%(;y%fd\“
f&@,m}u Pal l X
A Top 6 ,iou— B3 7S 6% &4 | 56
b footkom B 2. | 15 el -
c %m L"’“s‘”‘/ 23| 16X mo LB | 58 | 3D
95> | 6>
L 20

37



