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Foreword

Some of-the organs described in
this publication are models which
are not now in production. Since
many of these are sold or traded in
on later models, this book will
serve as a used organ as well as
new organ buyer’s guide. For the
thousands who own these earlier
instruments, this book should prove
most informative.

For the convenience of readers
who wish to obtain a “bird’s eye
view” of a particular organ, there
is a nontechnical description at the
beginning of each chapter and a

models summary chart at the end
of each chapter. Those who are
interested in studying more thor-
oughly into the technical aspects of
an instrument will find the detailed
descriptive material most complete.

It is not within the scope of this
book to serve as a maintenance
manual. Qualified organ service
men are available in most cities.
However, a great deal of data is
included which can serve as a guide
to the more technically inclined and
will prove valuable should minor
emergency repairs be required.

The author acknowledges with sincere thanks the fine cooperation
of the following firms in supplying written material and illustrations for

this book:

Allen Organ Company, Inc., Allentown, Pennsylvania
Baldwin Piano Company, Cincinnati, Ohio

C. G. Conn Ltd., Elkhart, Indiana

Thomas J. George, North Hollywood, California
Hammond Instrument Co., Chicago, Illinois
Haygren Organ Company, Chicago, Illinois
McGraw-Hill Publications, New York, New York

Mid American Enterprises, Chicago, Illinois
Minshall-Estey Organ, Inc., Brattleboro, Vermont
Rudolph Wurlitzer Co., North Tonawanda, New York




Introduction

The “Electronic Organ” is rapidly
being accepted as a true musical
instrument. Early attempts to sim-
ulate by electronic means the tones
of pipe organs were naturally im-
perfect. Paralleling the efforts of
electronic organ engineers toward
improving methods of tone pro-
duction, sound engineers have also
been improving amplification and
loud-speaker systems. As a result,
the “coming of age” of the elec-
tronic organ has been much faster
than the organ industry anticipated.

Increased activity in all branches
of the electronic industry has also
helped to supply much of the tech-
nical advice without which growth
of the electronic organ would have
been a long slow process. Some
organists have been quick to criti-
cize the electronic organ as being
inadequate either as a pipe organ
substitute or as an instrument in its
own right. They forget that the
pipe organ has been under steady
improvement for over a thousand
years and is still being perfected.

With the demands of war for
skilled personnel and vital ma-
terials, this new industry has had
repeated set-backs. Several inven-
tors will never see their product

reach the market. Some builders
have produced only a few organs
before their efforts were submerged
with obstacles.

In spite of this uncertain begin-
ning, the terms “electronic and elec-
tric organ” are common to both
amateur and professional musicians.
As an instrument of worship for all
Faiths and Denominations, it al-
ready supplies music in thousands
of churches all over the world. In
the entertainment field, its port-
ability makes it highly adaptable.
In the home, its low cost and com-
pactness has made it possible for
thousands to create and enjoy their
own organ music.

In the last 15 years, many more
electronic organs have been pro-
duced in the United States than all
the pipe organs ever built in this
country. It is anticipated that this
wide acceptance will continue. The
love of music is a basic human
characteristic and when a person
finds self-expression through play-
ing organ music, whether simple or
complex, he gains the maximum
return both for himself and all who
listen.

Roeert L. EBY
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History of Electronic Organs



An entire book could be written
1 the development of the electronic
gan as we have it today. Such
book would no doubt be intensely
ateresting to historians, students
ad designers, but would not appeal
o the larger group of readers for
which “Electronic Organs” was
itten. For those interested in
owing something of the many
acts in the development of elec-
ronic musical instruments, the fol-

owing summary is given.

‘ .‘Many inventors have attempted to
yroduce organs incorporating elec-
cal and electronic devices. Most
this experimental work has been
rformed since the turn of the
entury. Few of these inventions
ve ever reached the marketing
ge. Still each has no doubt con-
buted to the remarkable develop-
t of the electronic organ during
he past twenty years.

No doubt each inventor has had
mind improving upon the pipe
gan itself by reducing its bulk,
aking a more portable instrument
and reducing the cost to make an
organ more available to more peo-
ple. Whereas only a few wealthy
mes possessed pipe organs in the
st quarter of this century, the
ectronic counterpart has opened
1 vast new market from house
ailers to cathedrals, with the home
market the biggest long-range po-
ntial.
- Electrical production of musical
sounds dates from 1903, when Dr.
Thaddeus Cahill invented the

CHAPTER 1

History of Electronic Organs

“Teleharmonium.” This instrument
was exceedingly interesting, and the
main reason for not attaining suc-
cess at this early date, was that the
science of electrical engineering was
not advanced sufficiently to prevent
interference between the “Telehar-
monium” and the New York tele-
phone system. This instrument was
very costly and involved several
carloads of tone generators and con-
trolling apparatus.

About the same time, Farring-
ton, inventor of the “Choralcello,”
developed the idea of producing
various tone qualities by artificially
adding harmonics of various de-
grees of intensities to the fundamen-
tal tone. Many of Farrington’s tonal
results were astonishingly good, but
involved complex problems of pro-
ducing and maintaining an even
musical scale. Intricate mechanism
and excessive cost prevented the in-
strument from becoming a success
commercially.

Many experiments followed those
of Dr. Cahill’s and Mr. Farrington’s,
pertinent to the application of elec-
tricity to musical instruments. Some
possessed good theories and sound
musical understanding, and subse-
quently, led to a thorough scientific
study of music and musical instru-
ments.

Shortly following the appearance
and demonstrations of the “Tele-
harmonium” and “Choralcello,” Dr.
Lee De Forest invented the vacuum
tube which has proved to be an
indispensable part of vacuum tube

19
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amplifiers, for amplifying the sound
impulses of electronic musical in-
struments. The vacuum tube ampli-
fier, loud-speakers, etc., provided the
missing link so essential to the
growth and development of these
musical instruments, as well as un-
folding new fields of endless possi-
bilities.

One of the first electronic instru-
ments, to be shown and demon-
strated was the “Theremin.” This
instrument employed a radio fre-
quency oscillator with a vacuum
tube as the signal generator. The
player moved his hand near a metal
rod which changed the frequency
of the beat oscillator and altered the
electrostatic capacity of the circuit.
The Theremin was capable of imi-
tating the tones of different instru-
ments but the most realistic imita-
tion was the tone of a cello. A key-
board was later applied to this in-
strument.

Major Richard H. Ranger was
one of the first to introduce an
electronic organ. This instrument
was known as “The Rangertone”
and employed a series of twelve
electrically controlled tuning forks,
each a semi-tone apart in frequency.
The forks were made to vibrate
continuously. Suitable electrical
pick-ups were associated with each
fork and were connected to the in-
put of an audio frequency amplifier
in such a manner as to produce
electrical waves in response to vi-
bration of the forks. The electrical
waves thus produced were amplified
and then converted into sound by
loud-speakers connected to the out-

20

put of the amplifier. Major Ranger
also experimented with neon light
oscillators and tuned circuits of
various types.

An electronic organ known as the
“Photona” was demonstrated in
1926 by Mr. Ivan Eremeeff, but
unfortunately was not very success-
ful. This instrument was developed
by Mr. Eremeeff in conjunction
with Dr. Stokowski of the Phila-
delphia Symphony Orchestra. The
Photona employed perforated discs,
driven by a synchronous motor,
with small light bulbs on one side.
Photoelectric cells were placed on
the other side and the light flicker-
ing through the rotating disc caused
pulsating currents of simple sine
wave to form in the cell circuits.
Harmonics or subharmonics could
be added in predetermined ratio to
the fundamental tone.

History shows the peculiar fact
that when a revolutionizing idea or
design occurs it usually comes in
waves, that is to say, various experi-
menters throughout different parts
of the world seem to have simul-
taneously thought pretty much
along the same idea. This has cer-
tainly been the case with respect
to electronic organs, as for example,
the ingenious inventions of the late
James H. Nuttall, an organ builder
in' Los Angeles, California, and
Edwin Welte, also an organ builder,
of Freiberg, Germany. Both had the
idea of building an electronic organ
with photoelectric cells used in con-
nection with their tone propagation
and control. Some depended on
oscillating tubes; others produced

_;" HISTORY OF ELECTRONIC ORGANS

'\‘ their tones by electro-magnetic

~ means. .

~ The Hammond Organ was in-

ented by Laurens Hammond (?f

~ Chicago and made its ﬁx:st .pubhc

~ appearance in 1934. This instru-

~ ment employed a system of creating

" musical tones electro-mechanically.

e tone generating elements were

ated inside the console and con-

ted of a mechanism having many

e wheels, all permanently geared

ther and rotated at a constant
eed by means of a synchronous
tor.

- Also in 1934 the Everett Piano
mpany marketed their “Orga-
n” in both one and two-manual
odels. These continued until
orld War II during which time
ir production was taken over by
e Rudolph Wurlitzer Company.
ese instruments are NOW manu-
tured in a variety of sizes, all of
ich use a combination of wind
blown reeds, electrostatic pickups
and sound amplification.

- Other electronic organ mecha-
nisms were being developed in vari-
ous laboratories during the thirties
d early forties. After World War
these efforts began showing up
on the market. Pre-war tone gen-
‘erators using hundreds of radio
ubes were scaled down making
em practical for marketing. The
ajority of the organ builders pur-
d the vacuum tube type of circuit
In an attempt to keep bulk down,
eliminate moving parts and produce
acceptable tone quality. Some of
the vacuum tube instruments and
‘organs include: Solovox, Nova-

2

chord, Hammond Chord, Allen,
Minshall, Baldwin, Connsonata,
Organo, Haygren, and Thomas.
These are described in detail in later
chapters.

Some brands have been in limited
production, including Mastersonic,
Radareed, Lowrey and Vega-Vox.
Their non-existence is not neces-
sarily a reflection on their quality
of tone as some of the finest imita-
tors of genuine pipe organ tone have
never reached the production stage.
Many factors including production
costs, material shortages, design
problems, and lack of promotion
have taken their toll of projects
which might have become outstand-
ing electronic organs.

In 1945 The Allen Organ Com-
pany marketed their line of organs
of which several prototypes had
been built. Connsonata organs were
introduced in 1947. About 1949
Haygren of Chicago and Thomas
George of North Hollywood were
starting to manufacture. All these
organs use individual vacuum tube
oscillators for each note or pitch of
the organ keyboard.

The Baldwin, Minshall and Or-
gano are also post-war products
using specially designed “multivi-
brator” circuits which make possible
fewer tubes and smaller components
than those makes listed in the para-
graph above.

The development of electronic
music and electronic organs is still
in its infancy. Where one designer
is striving toward perfection in
imitating pipe organ tone, another
is developing an entirely new form
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of musical instrument. As the de-
velopment of this relatively new in-
dustry unfolds, it becomes obvious
that possibilities are only limited
by the ingenuity of inventors.

For those not too familiar with
the basic principle behind the elec-
tronic synthesis of a musical tone,
we include the following brief ex-
planation. If you were to listen to
middle C played on a variety of
instruments or organ pipes, you
would easily detect a difference in
tone quality. There would be little
difficulty in picking out the violin
from the flute or the diapason from
the melodia. When an instrument
produces a musical tone, it not only
sounds the so-called pitch (in this
example middle C) but also gen-
erates overtones or harmonics which
are other notes of the musical scale,
usually lying above the pitch note.
There may be as many as a dozen
notes coming from a violin string,
including several C’s, some G’s and
E’s and some pitches which do not
fall on any particular key of the
scale. Were all these harmonies to
be eliminated, the resulting tone

would be “pure,” like that of a
tuning fork.

The generation of the pitch tone
along with the desired harmonics
has reached quite a degree of per-
fection in many contemporary
organs. Just how this is accom-
plished is covered in the following
chapters of this book.

It is no guesswork when an elec-
tronic musical instrument can pro-
duce from its loud-speaker a tone
closely resembling a clarinet or
diapason organ pipe. Whether the
electrical impulses are derived from
spinning discs, vibrating reeds,
photographed sound waves, or os-
cillating vacuum tubes, the results
can be musical providing the organ
is properly played.

Several factors besides the har-
monic content of a note may effect
its tone quality. Most of these are
of such a technical nature that their
explanation lies outside the scope of
this book. Needless to say, a total
lack of knowledge relative to these
acoustic factors will in no way
limit one’s enjoyment either in the
playing of organ music or listening
to 1t.

Allen Organs



The Allen Organ Company of
Allentown, Pennsylvania, has manu-
factured several sizes of electronic
organs ranging from the one-manual
(Fig. 2-1) to the three-

"~ Fig. 2-1. Model S Single-Manual Console

~ manual concert series (Fig. 2-7).
~ Basically, all the Allen series are
similar, the chief difference being
in the number of tone-producing
elements. For example, the “S”
~ series consoles produce three dif-
ferent families of tones, commonly
- described as diapason, flute, and
~ string. These can be played to pro-
* duce a wide variety of pitches and
- volumes.

In the larger Allen organs ad-
ditional “stops” have been added
~ which imitate many pipe organ
tones. In the three-manual models
this process has been carried to its
practical limit, there being over 40
stops (see paragraph C). All

CHAPTER 1I

Allen Organs

through the process of building
Allen organs there has been a de-
finite aim at imitating pipe organ
tones, and in most models those
of the more classic and liturgical
design. As a result the Allen is
often mistaken for a pipe organ,
both because of its similarity in
console design and its tonal ap-
proach to actual pipes.

Each note originates from os-
cillating (electronic) tubes similar
to radio tubes, there being one dual
tube for each two pitches on the
keyboard. The smaller models
house the tubes in the consoles, but
larger models have these tone-

Fig. 2-2. Model S Two-Manual Console

generating portions separate since
they would be too crowded in the
console.

Very large electrical parts are em-
ployed, such as air-wound copper
coils, plastic condensers, standard
vacuum tubes, and console com-
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ponents similar to those used by
the pipe organ industry. Little effort
is made to save weight or space as
the builder feels this might defeat
his purpose in trying to imitate the
longevity of the pipe organ as well
as its tone.

Fig. 2-3. Entertainment Model Console

What actually happens when a
key is played on the Allen organ
is briefed as follows: each tube is
“lit” when the organ is turned on
but does not receive its energizing
voltage until the key is pressed. It
then starts to oscillate at a pre-
determined rate, closely adjusted to
imitate the speed of speech from
organ pipes. The combined oscilla-
tion of all the tubes with their as-
sociated components are wired to
tone changers. These give the organ
its “stops” such as violin, flute or
horn. If the organist has one of these
stops pressed down, the electrical
impulse will travel on to the ampli-
fication and speaker system. When
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the key is released the tube simply
stops oscillating. Details of this cycle
can be found later in this chapter.

B. Consoles

The “S” series organs have been
designed for the home, chapel, or
small auditorium where space does
not permit the full-sized models. In
the console is located all the tone-
generating equipment and power
supplies. The manuals are standard
(61 notes) and a twenty-five note
flat pedal clavier is provided. The
latest consoles measure 557 long,
295" deep, 43” deep over pedals,
45” high. Earlier models were about
6” wider.

Fig. 2-4. Model WT and B-2 Console

The “Entertainment” organ (Fig.
2-3) is similar in size to the “S”
series organs. The main difference
is in the registration (see paragraph
C), and in the Gyrophonic Pro-
jector (see paragraph F). This
organ is a distinct departure from
the more classic type of Allen tonal

design which includef different tone
generators such as strings, ﬂl:ltCS an(’i’
diapasons. In the “Entermmm.ent

organ the basic tone generator 1s of
the flute quality. However, this tone
is made available on both manuals
at many pitches and is even grouped

Fig. 2-5. Model B-3 Console

to form “synthetic” stops of great
contrast.

This type of tone and method qf
registration along with th.e “theatri-
cal” type Gyrophonic Projector pro-
vides an instrument of the entertain-
ment class in contrast with the other
models which are basically for the
playing of more serious organ litera-
ture.
 The Allen “W” and “B” series
consoles are of the large A. G. O.
type as can be seen from Figures
24 and 2-5. They are usually of
walnut construction with roll tops,
but can be obtained in other woods.

ALLEN ORGANS

The consoles of the models B-3
and larger Allen organs do not house
the tone generator mechanism and,
therefore, perform the same func-
tion as the console in a modern pipe
organ in providing a key desk of
standard specifications and an en-
closure for the electrical contacts,
switches, combination action, as
well as expression and crescendo
pedals, toe pistons, etc. Outgoing
cables are permanently connected to
the console and run to tone genera-
tor units (Fig. 2-9). The electrical
structure of these Allen consoles
are so much like that used in pipe
organs that the cable could be con-
nected to ranks of pipes instead of

tone generators.

Fig. 2-6 Model B-4 Consoie on a Residence

The key contacts are of a mu.lti—
ple organ type. The coupler or slide
switches are located inside the con-
sole. The manual couplers are a
part of the key contact system and
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are shown in Fig. 2-10. The stop key
switches on the stop board are also
of standard pipe organ type and

Fig. 2-7. Model B-6 Console

are controlled by the tabs on the
front of the console, each tab being
marked to identify its function in
the conventional manner.

The expression pedal or pedals
are located in the usual position at
the bottom of the console. They are
connected to a volume control
mechanism of the rotary type on
some consoles or of the sliding type
on other models, as in Fig. 2-11.
These volume controls are “com-
pensated”; ie., they automatically
regulate the relative volume of the
pedal and manual tones to compen-
sate for the variation in hearing
ability of the human ear. As the
expression pedal is closed, the
volume of the manuals falls off more
rapidly than that of the pedals.

The crescendo pedal on the larger
consoles operates a contact strip
bringing on the various speaking
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stops and couplers in the desired
order, up to full organ. This is
identical to the method used in
modern pipe organ construction and
can be adjusted by the service tech-
nician to the requirements of the
organist.

The keying contacts (Fig. 2-12)
under the pedal clavier are of a
standard pipe organ type. These
contacts are connected with the con-
sole by a cable running under the
lower left end of the pedal clavier
and through the front panel of the
console. The pedal couplers use the
multiple contact switch system.

C. Registration (Models
W-T, B-T and S.5)

These models have the stop and
coupler controls wired in groups
so by simply depressing any one of
the stop tablets a tonal combination
is set up on the Pedals, the Great,
and the Swell.

The first group of stops on the
left are colored to designate them
as solo qualities. The solo or melody
tone will always be on the Great
with an accompaniment on the
Swell and a suitable Pedal stop.

By depressing any one of the
white stop tablets, an ensemble is
set up on both manuals and pedals.
In accordance with standard pipe
organ practice, the volume of the
Great manual will be louder than
that of the Swell.

The white stop tablets are ar-
ranged so that the combinations
become progressively “bigger” with
“Full Organ” being the last one to
the right. They are divided into the

ALLEN ORGANS

Flute String Ensemble
Flute Ensemble
Diapason Ensemble i
Diapason Ensemble FF
Baroque Ensemble
Baroque Ensemble FF
Full Organ

Blank or Harp

Gyro Celeste

Tremolo

main categories of strings,
:11:2:5 and diapasons. The tfblets
marked “Baroque Ensemblf: are
of a somewhat different quality a'n(l
reflect the present trend among pipe
organ builders to recapture the tonal
quality that was possible on the
organs of late chaissan.cc ?uropc.
The Model S-5 stop list includes
the following:
Doppel Flute Solo

Registration (Models
(W-T and B-T)

The present registration of these
organs is similar to that of thc.S-S
in that one tablet draws various
combinations of couplers and stops
to provide a balance between Swell,
Great and Pedals. These organs

Clarinet Solo

French Horn Solo
Horn Diapason Solo
Quint Solo

Viole

Dulciana Ensemble MF
Dulciana Ensemble
String Ensemble

R PR

T e vug ' (Y
i
¥ ‘ :
~g-u-5
< N

'

Fié."Zlﬁ.' Assembly line §h‘9‘wing tone generators and consoles’
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Fig. 2-9. Location of External Tone Generators

have more presets than the Model
S-5 and the pedal is extended down
one more octave to provide more
variety and tonal range.

The W-T tone generator incor-
porates the following stop relays
which are drawn in groups as des-
cribed above:

Doppel Flute
Clarinet
French Horn
Diapason
Dulciana
Viole

Aeoline

Flute

Flute Dolce
Trumpet

Vox Humana
Pedal Bourdon
Lieblich
Gedeckt

Pedal Dulciana
Pedal Diapason

Pedal Tuba

The B-T stop list includes the
following:

Doppel Flute
Clarinet
French Horn
Horn Diapason
Quint

Vox Humana
Dulciana
Ensemble MF

Dulciana Ensemble FF

String Ensemble

Flute and String Ensemble

Flute Ensemble

Diapason Ensemble

Diapason Ensemble FF

Baroque Ensemble

Baroque Ensemble FF
Full Organ Pedal Solo String

Pedal Solo Flute

Pedal Solo Diapason

Harp

Gyrophonic Control

ALLEN ORGANS

Registration (Models
B-2, S-6 and S-10)

" The registration of these organs
is similar to that found on many
small pipe organs. There are .four
separate divisions of stop groupings.
Starting at the right, the first cate-
gory is “General.” Under this group
are the various basic tone stops.
These “General” stops may be used
in conjunction with one another
or separately. The second category
of stops is headed “Great” and these
tablets make available at different
pitches on the lower manual the
quality or qualities selected from
the “General” tablets. Similarly, the
third grouping, headed “Swell,”
makes available at pitches desig-
nated on the tablets the quality
selected under “General.”

K TENSION SPRING

RS

The fourth grouping of tablets
headed “Pedal” makes the “Gener-
al” qualities obtainable on the Pedal
clavier at the pitches indicated on
the tablets.

In pipe organ terminology, then,
it may be said that the organ is
unified—one rank of oscillator tubes
running the gamut of the various
pitches from the 16” upwards. More-
over, it is also duplexed, to use
another pipe organ term; that is,
the several qualities derived from
this rank of tubes may be had on
Swell, Great, or Pedal.

The ensemble does not have the
shrillness of a unit organ since many
of the stops above 8 have been
“scaled” down as in a Diapason
chorus. For example a given note
on the 2’ stop is not as loud or as

Fig. 2-10. Manual
Key Contacts and
Coupler Action
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rich in harmonics as the same note
on the 8 stop.

By depressing the Flute tablet, the
instrument is transformed to a unit
Flute organ. Then the following
solo voices can be obtained by de-

Fig. 2-11. Contact Type Attenuator

pressing tablets representing the
following pitches:
Doppel Flute: 4, 8, and 2%;
French Horn: 8, 4, 2%, and 2';
Horn Diapason: 16/, 8, 5}, and
v,
Quine: 16/, 8/, 53, 4, 2%/, 2/, and
10
8’ Oboe: 8, 5%, and 4';
4’ Oboe: 4, 2%, and 2.

Registration—Model S-10

PEDAL
SubBass’ s i 16"
Bassizr s il i et 8
Super Octave . .Uaids e §
SWELL '
Open Diapason ......... 8
Octasieliuiiiaac fovs, 8 4
Nazardl 20, (i it 5 2%
Super Octave . .2800..5 s 2
GREAT
Sub-Diapason .......... 16"
Open Diapason ........ 8’
Quantly o RN 54
32

Octave v NSt Ll oo L4

Nazard: /e v ol s 2%/

SupersOctdve il Lo v “

LIt pRIREC S Fha (BTl 13
GENERAL

Unit Diapason

Unit Flute

Unit String

Clarinet Solo

French Horn Solo
Dulciana Ensemble
Diapason Ensemble
Baroque Ensemble
Flute String Ensemble
Blank Tablet
Gyrophonic

Registration—Model B-2
PEDAL

Open Diapason ........ 16’
Qetave (i nl Soitsiss o 8
Super! Getave. v aal 4
Nazardil 5055 2 b LRas 2%
Doublet fieeite s il 2

g Gred AR

Fig. 2-12. Pedal Key Contacts

SWELL
Open Diapason ........ 8’
@Detave L e s {
Nazard § 5 cis el 2%
Super: Octaye . ... 10 b 24
GREAT
Double Open Diapason .. 16’
Open Diapason ........ 8

ALLEN ORGANS

SRALTLEL VLAV DR R R R TR RN
’ w s i i oo o o im0 8 g

s (2

Fig. 2-13 Tone-Generating Chassis for Model "'S™ Conscle

e A P
i R
REper ' Octave, ..........
L L R
el S
ETE L

GENERAL

Unit Diapason
Unit Flute

Unit Dulciana
Unit String
Clarinet Solo
French Horn Solo
Dulciana Ensemble
Diapason Ensemble
Baroque Ensemble

Full Organ
Gyrophonic

Registration (Models
B-3, B4, B-5, B-6)

The larger Allen organs are
known as “straight” in that each
speaking stop belongs to only one
manual. These are usually at 8
pitch; other pitches being obtained
through the use of couplers. On
some of the larger two- and three-
manual organs a tone generator is
unified, along with other straight
generators to add variety and save
space. Only the stops lists of the
B-3 and B-6 are included here as
these are typical of all others.
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Registration—Model B-3

34

PEDAL 32 notes
Shery bty e e N 16’
Diapasoriyi...iadl G, 16/
Bourdenyl i i o 16’
Lieblich Gedeckt ....... 16’
Pedal Dulciana ......... 16’
PedaliCoupler:.....0 .20 8
GreattoPedal .......... 8
GreattoPedal .......... 8
SwelltoPedal .......... 8’
Swell to Pedal .......... 8

SWELL 61 notes
Diapason; s A48 U e 8
IMalbdia it i visiary 8’
Gedecke: vt nnimng 8’
EXleiana oo, 8
RGN 2 R 8’
\'ATe) P (A R 8
Englishi Horn G0 8
inpet s e s 8
Mox Humana-dlliss o) 8
SwelllCottpler L LT 16’
Unison O v v et 8
Swell Coupler ...::vuve. 4
Echo Organ
Main Organ Off

GREAT 84 notes
Open Diapason ........ 8’
Braneipaky J b e 8
Folabe b fUE e L L 8
Blute: Dolcet S5 s e 8
Stoinpy LA LAY 8’
Gemshorn 6w 1y s 8
Oboe Gamba .......... 8’
French Horn 4. 0L S 8’
Harp
Great!Coupler /il 16’
VInasan O ol Hed st 8
Great Couplen i {0 4
Great| Coupler (.. .44, 28/
Great | Coupler/.i2x, i 2
Great (Conupler: L G 13/

Swell to Great ........ 16’ Vox Humana .......... 8
Swell to Great ........ 8 Swell Coupler .......... 16’
Swell to Great .......... ¥ Unison Off ............ 8’
Gyro Off B Coupler ........... &

Echo Organ On
Main Organ Off
Gyrophonic oft
EXPESSION PEDALS
1—Controlling SWELL and
. PEDAL
1—Controlling GREAT
]—Controlling CHOIR
1—Balanced Crescendo Pedal
with Indicator Lights

~ GYROPHONIC CONTROLS
~ Two—3 Position Lever Switches

EXPRESSION PEDALS
I—Controlling SWELL and
PEDAL
I—Controlling GREAT
1—Balanced Crescendo Pedal
with indicator lights

3-SPEED GYROPHONIC
CONTROL

Registration—Model B-6
(39 Speaking Stops)

PE LI
Rﬁf .............. 32“106tfs x REAT i 73 notf_s
hatiason ey o 16’ P Ogcn. Diapason ......... 8,
Bonrdon et s v 16’ e R 8,
Lieblich Gedeckt . ...... 16 pllute . &
Pedal Dulciana ........ 16’ Flu‘te o el I PR 8’
Epapba o N e 8 R 8
@etayel L 2l 8’ - Gemshorn ............. 8’
15 A e R 8’ - Obee Gamba .......... 8
J9uleetes et Naiie vy gid 8 = Horn Diapason ........ 8:
Greatito Pedal't, o2, 4 8 - Octave G R 4’
Great'to Pedal ....... ..\ 4 ’ Flufc D'Amour ........ 4’
Swell toPedal .......... 8’ : Stnng ................. 4’
Swell toPedal .. .0k { D\I}mna -------------- 4
Ghoirito: Pedal it 8’ Chimes (tablet only)

SWELL . Grc.at Eunler ... ... 16:
FIspason ¢ s S, 8 Unison Off ........... 8,
Gathba Geleste T % Breat Coupler .......... 4’
Ml o e I Py Swell to Great ........ 16
Gedeckt . [t sl G 8’ Swell to Great ........ 8
Blate: Caleste oot iy g Swell to Great ........ 4:
Prifeianalll's s e R 8’ Choir to Great ........ 8
Kpalhie i U 8 Choir to Great ........ 4
T 8 CHOIR 84 notes
Yoix ' Celeste ;. [0 i 8 Violin Diapason ........ 8’
Enghish/ Horn' /(i 8’ Stopped Diapason ...... 8’
Trompetloii i o aine i SR T

ALLEN ORGANS

FrenchHorn & cois e 2. 8%
OIBOR 10 s e 8
Vox Humana'. s 0l 8’
Harp

Ghoici | Gonpler: a0 ISul 16/
EIniSomty G el ane 8’
Cholr @i Goupler il L0 0 ¢
Choir 'Coupler. ..:% 0ok 2%
Choir ! Couplery . .t 2/
Choir |/Couplerv:: ... i 1%
Swell ' to Bliotri: oo 16/
Swell to Choir ........ 8
Swellitto Ghowr L1l 00 L

Gyrophonic Off

COMBINATION ACTION

(Visible Registration)
Swell 15 2,:3,/4,5
Great 152,374, 5
Choir 10223814, 5
Pedal 1, 2, 3

Registration—

“Entertainment Model”

The basic tone of this organ is
flute. Through the use of couplers
this tone is made available at many
pitches and in a variety of tonal
combinations. This is the smallest
of the present production line of
Allen organs. (Although there
have been one-manual organs manu-
factured they will not be covered
here as there are so few in use).

SOLO MANUAL

(SWELL) 61 notes
Lieblich Gedeckt ....... 16’
ATy Y S g TS 8
Melodia vl bt 8
Open Diapason ......... 8’
Gamba) st g s 8
Trumpet bl o i ol ol 8’
ClaginBEn Uty LT SO 8
French Horn ........... 8
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Octave i i Bt &y
Ehute', . st b rei G 4
Nazard .\ L EsoR sy 2%/
Piccalo) oL TRttty T W 2
Ereter ), Sk i S e L 1
Bifel st s S e b
Marimba*

Harp Celeste*

Music Box*

Glockenspiel*

Chimes*

Harp Sustain*

Vibrato

Tremolo
*These stops on organs with “Harp-
Chimes” attachment.

ACCOMPANIMENT
MANUAL (GREAT) 61 notes
Lieblich Gedeckt ....... 16’
Blute: @ ool b 8’
Dappel Flute ... ..o, 8
Bapason .\ edieiin sy 8
Bliice ey e R URene T q
Nazardiis ot i ol 2%
Rincolors. 4k o 8 g s i e ik

PEDAL 25 notes
Sub Y Bass s v waira Jats 16’
Base™ 5o o, o Sm 8
Bligtett st &g, Lo iG] {

D. Tone Generators and
Tone Changes

The smaller consoles contain the
tone-generating chassis. Figure 2-13
shows the “S” model console; this
is similar to the “B-2” console ex-
cept that the latter contains twelve
more pedal tube generators. The
small chassis are removable. Each
note is individually tunable with its
tuning knob. These oscillators pro-
duce only the main tone families,
i.e., flute, string, diapason, and reed.
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These tones are further subdivided
in the tone change chassis (upper
left corner) into individual stops,
such as Dulciana, French Horn,
Clarinet, English Diapason, Concert
Flute, etc.

The oscillator tubes (6SN7) are
“turned on” with the organ power
switch, but only when a key is de-
pressed does high voltage reach the
tubes. The oscillator components
are so designed that they have a
finite build-up and decay time that
is characteristic of actual organ
pipes. This feature also increases
tube life infinitely in contrast to
what it would be were the tubes
drawing “B” current all the time.

Early models of the Allen tone
generator used a separate tube to
produce that family of tones known
as “string.” Later research devel-
oped a tiny dry rectifier known as a
“diode” which accomplishes even
better results yet consumes no power.
In larger models an entire rank of
these tone-producing elements is
utilized to produce each family of
string, reed or diapason tone. The
Clarinet, due to its unusual har-
monic structure, cannot be borrowed
successfully from other string tone
generators, so employs an entire
set of these “diodes.” Imitative or-
gan reed tone is produced in larger
models by the use of “electronic re-
sonators” on each note. This fol-
lows the analogy of the pipe organ
wherein resonators are used. These
new reed families produce a tre-
mendous amount of volume in the
organ ensemble as well as softer solo
voices, The resonator circuits also

&

make possible the scaling of a stop to
roduce the correct volume and

i timbre of each note in the scale.

The combined use of the “diodes”
and “electronic-resonators” are con-
' gdered by many organ engincers as
~ the missing link betyveen genuine
~ pipe tone and synthesized electronic

Fig. 2-14. Tone Generator of
Seif-Contained Organs

tone. So closely does the timbre and

scaling of these new stops imitate

those of actual pipes that on blind-

fold tests very few listeners can de-
tect the difference.

Larger Allen organs have their
tone generators and tone changers
mounted on steel racks (Fig. 2-8)
4t some distance from the console,
connected to it by a multiple cable.

The volume of any note and any
Stop can be regulated by the instal-
lation technician. This “voices” the
Organ to fit the acoustics of the
Toom in which it is located as well

ALLEN ORGANS

as providing regulation to fit the
organist’s tastes.

In a medium-size organ one rack
supplies the Great and another one
is subdivided for the Swell and
Pedal. Each is under separate ex-
pression. Each rack in conjunction
with a tone changer provides one
pitch with several tonalities. A typ-
ical example would be one rack
producing:

Open Diapason 8’

Principal 8
Flute 8
Flute Dolce 8
French Horn 8
Gemshorn 8
Oboe 8’
Viole 8

For other pitches, the organist can
draw the 16/, 4, 2%/, 2’ and 1¥’
couplers located on the console.

A  more complete Diapason
Chorus is available through the ad-
dition of another tone rack of 4
pitch. Since various tone qualities
are available from a single tone
rack, rather than merely producing
an Octave Diapason quality one
rack can add the following:

Trumpette ¥
Octave ¥
Flute 4
String 4

The same system is applied to the
16" Pedals whereby the actual tone
generators provide:

Bourdon 16/
Geigen Diapason 16
Lieblich Gedeckt 16’
Dolce 16’
Tuba 16’
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,\N\A Flute Output

Y2 of

Tuning

Al

(
Tt

’

If mixtures are desired they re-
quire more tone sources. A 3-rank
mixture would require three tone
racks with the desired progression
and repeats of pitches. However,
these three racks would supply not
only one mixture but through the
use of the “tone changer” a soft
mixture, a mixture of medium in-
tensity and brightness, and a loud
mixture as well.

On early Allen organs if Celeste
tones were desired, as in the pipe
organ, it was necessary to have a
separate tone generator tuned to a
slightly different pitch. It produced
several qualities, all from the same
tone rack.

Unda Maris 8
Gamba Celeste 8
Flute Celeste 8
Voix Celeste 8
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A A l
To Flute Output
of Other Notes

String Output

To String
Output of
Other Notes

—————
— ]

TONE
<—| cHaNGER

— Audio

Tone —
Relays

and Amplj.
Tone fier
Filter
T Circuits
=

Fig. 2-15. Circuit Diagram
of Tone Generator

5

vll

Since all of the notes of a Celeste
generator were tuned individually,
the Celeste “wave” was adjusted to
the organist’s taste. On current pro-
duction the Celeste effect is pro-
duced by the “Gyrophonic Pro-
tector” (see Paragraph E). However,
Celeste tone generators are still em-
ployed on larger organs and are
available on order.

A circuit diagram of the tone
generator is shown in Fig. 2-15.

E. Amplifiers and Power
Supply

The smaller Allen installations
have the amplifier mounted within
the loud-speaker cabinet. Large in-
stallations develop so much sound
energy from the loud-speakers that
the amplifiers are usually moved to
a separate room to prevent vibra-
tions reaching them. The amplifiers
range in size from 25 to 100 watts

wer ;
:ﬁcpl?igh_ﬁdclity type designed spe-
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output. They are all of

. for faithfully amplifying
ﬁg:{cics from 30 to 20,000 cycles.

Located inside the console are
two power supplies. The first of
these supplies 120 volts DC to the
' Jlates of the oscillator tubes through
the keying circuit. The second is a
low voltage 12-14 volt DC supply
“which provides all action magnets.

i
_ F. Loud-Speaker Systems

’Enrly models of the Allen organs

~ used single radiator type, wide-

ge speakers mounted in large
ood cabinets. All tones from
and manuals were fed to one
more cabinets depending on the
of the room. Later an entirely
“Gyrophonic Projector” was
~ developed (Fig. 2-16). This tone
‘cabinet is used by itself on small
installations, but for larger rooms a
‘separate bank of fifteen-inch sta-
tionary speakers is used for the
pedal organ and one or two gyro-
phonic projectors reproduce the
manual organ tones.

When a separate tone cabinet is
employed, it is usually placed in an
organ chamber. The use of several
loud-speaker units in a cabinet elim-
inates dead spots in the room
Caused by standing waves. The
All.en pedal loud-speaker units are

t to resonate at different pitches,
father than all at the same note,

Us providing a more even volume

oughout the pedal range.
€ means of producing tremu-
on the early tone cabinets was

lant

to rotate a baffle board in front of
the manual speakers at tremolo
speed (7 R.P.S.) driven by a small
motor. This method produced a
volume change which was mild

and dignified.

The newer tone cabinet known
as the “Gyrophonic Projector” in-
cludes a rotating tone disc, on which
are mounted two special 25-watt
capacity low-frequency reproducers
and two high-frequency drivers. In
the Allen tone generator the highest

{
S T i Gl

Fig. 2-16. Gyrophonic Projector Unit
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pitch range normally found in or-
gan music is present. Therefore, the
high-frequency drivers are used es-
pecially to produce frequencies as

high as 20,000 cycles.

A transformer is used on the
disc which raises the load imped-
ance to 500 ohms. The two 500-ohm
windings are connected in parallel
and fed through the slip ring com-
mutator. The actual contact is made
through  special silver graphite
brushes. Theré are two brushes
connected in parallel for each pole
of the circuit. The rotating baffle
is caused to revolve by a belt driven
electric motor. The speed control
is accomplished by a relay system
as shown in Fig. 2-16.

There are three speeds and three
resulting effects provided:

1. The lowest speed (“gyro-
phonic”) adds the warm singing
quality which so far has been pro-
duced only by the pipe organ or
symphony orchestra. This effect
manifests itself primarily as a dif-
fusion of sound.

2. The second speed (“celeste™)
produces a desirable multi-rank
celeste quality. Since all of the
stops on the organ are affected, it
is possible to produce at will such
qualities as voix celeste, flute celeste,
unda maris, etc. A “gyrophoric
projector” may be used on an organ
which already has the extra genera-
tor necessary for a celeste. The com-
pound effect produced by this com-
bination is one which is most effec-
tive.

3. The third speed (“tremulant”)
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provides an acoustic tremulant
which is quite different from any
vibrato produced electronically, as
it does not change the pitch of the
notes. This gives a tremolo having
amplitude and phase modulations,
These modulations caused by the
rotation of the speakers come from
standing acoustical wave pattern
variations within the room and from
motion of the direct radiation char-
acteristics of the loud-speakers.

The “gyrophonic” method should
not be confused with electronic tre-
molo devices as it is basically acous-
tic in function.

It should be remembered that the
movement of this device in the
“gyrophonic” position is very slow
and at all times the effects produced
are dignified in character. Its tonal
properties are adaptable especially
to the church or concert organ. An
interesting point is the fact that the
listener loses cognizance of the fact
that the “gyrophonic projector” is
on or that any specific tonal phe-
nomenon is occurring. When a
comparison is made with stationary
loud-speaker systems the differences
are obvious.

As shown in Fig. 2-17 the “Gyro-
phonic Projector” mechanism is
sometimes housed in a hand-rubbed
walnut cabinet which provides an
attractive addition to any type of
room or auditorium. Utility finish
cabinets are available for installa-
tions where the loud-speaker equip-
ment is to be concealed.

Three different sizes of Type
“G” Gyrophonic Projectors are
available:

Height Width Depth Power
34147 32”7 20”7 25 watts
(Walnut Finish)

dium 36”7 36”7 21” 60 watts
3 (Walnut Finish)

417 417 24”7 60 watts
(Walnut Finish)

Fig. 2-17. Sixty-Watt Gothic Style
Gyrophonic Projector

One-hundred watt cabinets are
ailable on special order. These
clude two additional stationary
cctors.

plurality of “Gyrophonics” can
used on installations requiring
itional power. It is not necessary
the “Gyrophonic” cabinet be

in an “acoustic” chamber.
iably a “Gyrophonic Projector,”
d in a convenient position, will
foduce results that are far superior
those which can be expected from
‘¢d loud-speakers which are in-
d in an acoustic chamber.

ALLEN ORGANS

Theatrical-Type
Gyrophonic Projector

A “Gyrophonic Projector” espe-
cially designed for the playing of
theatrical-type music is also avail-
able. This unit is known as the
“Model T,” and is 33” wide, 23”
deep and 46” high. A deep theatri-
cal vibrato is produced rather than
the more conservative tremolo as in
the “Model G.”

The “theatrical” type tone cabinet
has only one moving loud-speaker;
the other loud-speaker being
mounted directly above the disc on a
stationary baffle. This enables the
organist, through vibrato controls on
the console, to provide three varia-
tions; (1) full vibrato, (2) partal
vibrato, and (3) no vibrato. The
changes are instantly available as
the motor driven mechanism is left
in operation at all times.

G. Accessories
ErLecTtronic Hare

This is a built-in attachment,
available on any Allen organ,
which makes it possible to produce
percussive tone qualities, such as
those of the Celeste, Music Box,
Harp, Vibraharp, Harpsichord,
Glockenspiel, Marimba, and
Chimes. This is accomplished by
the use of special circuitry incorpor-
ating a large capacity condenser on
each note which discharges through
the oscillator, giving a long “decay”
time after the note is released.

EvLecTrONIC CARILLON

By combining certain couplers,
the Electronic Harp, and the Major
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Flute stop, a very close imitation of
a large carillon is produced. This
stop can be added to existing con-
soles. By connecting the output of
the Allen organ to amplifiers and
loud-speaker projectors in the belfry
of the church, no further equipment
is needed to produce tower chimes.

Ecno Orcans

Because of the multiple generator
system used by Allen it is possible to
install tone cabinets in the rear of
an auditorium playable from one of
the manual amplifiers. True echo
and antiphonal effects can thus be
produced. On most echo installa-
tions the entire organ is playable
from either main speakers, echo
speakers, or both. In large audi-
toriums, for example, the “both”
position is especially useful. It helps
those singing at the rear of the
church to keep in time with those
at the front, eliminating the bad
time lag prevalent in long build-
ings.

CELESTE

The use of a separate tone gener-
ator rack to produce celeste effects
has been described previously. Such
a rack can be added to existing or-
gans as can any other Allen acces-
sories.

H. Installation £
AcousTics

Room acoustics greatly affect the
quality of the sound we hear. Not
only is this true for music but
speech as well. A difficulty exists,
however, when an auditorium is to
be used for both. For the clearest
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interpretation of speech, the time
for a given sound wave to be re.
duced to low intensity should be
small. For music, this represents an
“acoustically dead” room. For
beauty of music the walls should be
non-absorbent. Large cathedrals
having hard surface walls where the
seating area is small in comparison
to the total wall, ceiling, and floor
space, give beauty and resonance to
organ music.

A room that has been acoustically
treated may be good for speech, but
poor for organs. Many broadcast
studios of today have such things
as rotating panels acoustically
treated on one side, drapes that
can be easily withdrawn, and rugs
that can be rolled back so that the
reverberation time can be changed
according to the program material.

Basically, hearing is a process
whereby we change variations in
sound pressure into the hearing sen-
sation. The quality of the sound is
controlled by many factors; z.e., the
sound source, the medium or me-
diums by which it is transmitted to
the ear, and the ear itself. Part of
the sound source characteristics and
the entrance of the sound into the
air are factors usually under the
control of the installation engineer.
It is very important that good archi-
tectural design be exercised in all
possible ways.

Auditorium acoustics should be
calculated by the architect according
to the use to which the room is to
be put. Church sanctuaries are
becoming increasingly dead with
the trend toward carpeting, drapes

acoustical tile. For speech this
eﬁcxal but for organ music a
room is more desirable. A com-
ise must be reached. Architects
d consult with the organ in-
on engineers well in advance
final stages of building.

ome acoustics are not so varia-
average home is far from
ant. The installation of arti-

3

;he tone cabinet at quite some
ce from the console and facing

ve an opportunity to reflect
x in the room. Tone cabi-

ambers to enhance the rever-
on, or artificial reverberation
can be purchased where the
1 is far too “dead.”
ause of the “Gyrophonic Pro-
principle which utilizes
peakers in motion, there may
‘be a room where a good tonal
ation cannot be made.

ENT

console placement is import-
that it should be on a level
and should satisfy the buyer
convenience and visibility. The
nent of the speaker cabinets
L units is most important. Some
he basic rules to follow for audi-
n installations are:

Let the gyrophonic projector
speak into the long dimen-
sion of the room. Do not aim
the speaker directly at the
audience or choir.
many ‘acoustically-dead

3)

*)

&)
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rooms, placement of the
speaker in a corner improves
the tone.

It is a good practice to have
as large an opening as pos-
sible between a room used as
a sound chamber and the
listening room itself. Unless
this is followed, undesirable
resonances may occur within
the sound chamber causing
some notes to sound louder
than others.

If the auditorium is acousti-
cally dead, an increase in ap-
parent reverberation time can
be obtained by first projecting
the sound onto a hard-surface
ceiling or wall. This will
require more audio power,
but is worth the cost of extra
amplification.

Tone chambers are often de-
signed for pipe organs and
are, therefore, finished in
hand plaster. When the
chamber is full of the organ
pipes the reverberation is
eliminated because of the
hundreds of irregular shaped
parts. However, when an
empty chamber is used for
an Allen tone cabinet the re-
verberation may be excessive,
requiring the installation of
acoustic material over a large
area. Since the Allen tone
generator produces all the
natural harmonics of organ
music and the correct attack
and decay time are built into
the organ there is almost
never a need for artificial re-
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verberation to be introduced
into the system.

(6) Since nearly as much sound
emanates from the back side
of a speaker as from the
front, one tone cabinet can
be placed to serve both the
choir and nave areas of a
church. The tone cabinet
could either be placed in the
open or the chamber could
have tone openings on two
sides. Installing extra tone
cabinets or speaker units will
improve the tone of the or-
gan in any type of installa-
tion.

Wiring

The 110-volt power is brought to
the organ console through a heavy
rubber-covered cable. For a fixed
installation this should be secured
to a fused power source, not merely
plugged into a lamp receptacle. Au-

dio and control cables are usually
run between the console and the
speaker cabinet through ducts or
conduit. In very large installations
it is best to locate the amplifiers and
tone generators near the console to
keep the audio lines shorter whereas
the speaker wires can be any length.
Where a Gyrophonic Projector is in-
stalled there should be a 110-volt
outlet provided to supply power for
the three-speed motor. This elimi-
nates an otherwise long run of 110-
volt cable from the console to the
speaker.

Fig. 2-18 shows typical church in-
stallations for the guidance of archi-
tects in designing buildings. When
using consoles which are self-con-
tained, only a 1” conduit is required
between the console and the tone
cabinets. On larger models where
the tone generators are separate a
4" conduit or duct is required to

1” Conduit f \
P tween
Chambers P~
H \ T | Oan -
H i Chancel 1 1 |- Chambers
H l Grilles ] i ;
. )
/'L-- 1 |t
N
\ Grille ¢ _}_ gonduil
o Speakers
4 Storeroom Within
25 of Console
Console
110 Volt [~ Tone Generators
Supply _# 4” Passage or Duct
Platform H "

Fig. 2-18. Typical Church Installation

in the multiple keying cables
een the console and the tone
ator room. From this room on
e tone chambers a 1” conduit
mple.

REQUIREMENTS

e “S” series organs require a

sor space of 60 wide, by 50" deep
ading the bench. The standard
ual consoles require 627
dth by 60” depth. The three-
require 65”7 width by 65"
This allows space to slide
ch back for tall organists.
“S” series organs usually re-
but one model “G” Gyro-
Projector. When a tone cabi-
laced in an organ chamber,
m should be large enough
the cabinet can be turned to
desired angle and so the parts
cessible for lubrication.
- “W” and “B” series organs
y use the large tone cabinets.
a separate pedal cabinet is
yed it can be placed in a
mber opposite from the manual
ber. Where two cabinets are
d in one chamber it should be
as large. Architects should
il themselves of factory advice
liminate having to make changes
the building or in the tone cabi-
to accommodate the organ.

Care and Maintenance

t less service is required on
ctronic organs than on pipe or-
However, as with any com-
instrument a certain amount
Preventive maintenance and care
Prolong the life of an organ and
P it working at optimum effi-
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ciency. This work is usually per-
formed by a factory trained service
man. In the event he is not avail-
able, the following pointers will
assist the organist in making minor
adjustments.

KEryBoARDS

Access to the keyboards may be
had by opening the top of the con-
sole. This will expose the stop
switches, the rear ends of the Swell
keyboard, and the contacts associated
with each key. The underside of
the Swell. keyboard is exposed by
simply lifting the entire Swell sec-
tion after release of the fastening
screws. This in turn exposes the
upper side of the Great keyboard
contacts. The underside of the
Great keyboard can be reached by
removing wood screws under each
end of the key bed. The entire
Great and Swell key beds can be
tilted back on the hinges provided
for this purpose.

GyrorHONIC PrROJECTOR

The ball bearings in the “gyro”
unit are initially lubricated by their
manufacturer and should be again
lubricated once every year. Use only
the lubricant known as “Lubriplate
Bearing.” This can be obtained from
most hardware stores.

Dual or single motors supply the
three gyrophonic speeds. On dual
installations the smaller motor (used
for the slowest speed) is 1/20 H.P.
and when used as the driver operates
at 1100 r.p.m. The larger motor is
a two-speed, 1/6 H.P. motor rated
at 1725 r.p.m. and either 1100 r.p.m.
or 860 r.p.m., depending on the
motor used. Both machines have
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sleeve bearings for quiet operation.
The bearings are wool packed and
should be lubricated about once a
year with a good motor bearing oil.
This information also applies to the
Entertainment gyrophonic speaker.

VOLUME ADJUSTMENTS

Located on the tone changer
chassis are controls to adjust the
volume of the various tone families
such as reed, flute, or string stops.
These controls should be so adjusted
that a correct balance exists between
the voices and such that one of the
controls is near its maximum posi-
tion. Since the flute tones are rela-
tively pure, it is important that the
flute control be kept lower than the
others so as not to produce excessive
intensity. A flute tone normally
sounds much quieter than a string
tone of corresponding audio power
especially in the pedal register. Flute
stops should be adjusted so that
their audio loudness is appreciably
less than the diapason and “string”
stop.

A master volume control is lo-
cated on each amplifier. This con-
trol should be adjusted so that at
full organ with the expression pedal
open, there should be no distortion
in the system. If any slight amount
of distortion appears when large
chords are played, the gain should
be decreased.

AMPLIFIERS

The Allen amplifiers use standard
parts and can be checked by a sound
service firm as well as organ service
men. By replacing the amplifier
tubes every two or three years and
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the condensers every ten years, the
life of the amplifiers will be almos;
unlimited.

ToNe GENERATORS

If a tube should fail to oscillate,
only one note in the organ will go
dead. Since the tubes draw cur-
rent only when a key is down, their
lives are very long. Replacing a sus.
pected dead tube with one from a
socket nearby which is playing is a
quick way of checking. Since all the
tubes are Type 6SN7 it is an easy
matter to replace one should it be-
come inoperative. All tube positions
are labeled, the first octave being
the bottom octave of the manuals.
The lowest octave of the pedals is
labeled the “zero” octave.

Should the entire organ go dead
the fuses should be checked. These
are located as follows:

1. A “Fusestatt” is in the console
alongside the Great manual.
This controls keying current.

2. A tubular glass fuse is in the
power supply chassis.

3. A “Fusestatt” is at the base of
each separate tone generator.

4. A tubular glass fuse is in each
amplifier.

5. The main 110-volt power fuses
to the console are at the center
of the console behind the
Swell pedal.

If the fuses are good, the tubes
in the keying power supply should
be checked. These type 83 tubes
glow with a fluctuating bluish light
when operating properly.

ALLEN ORGANS

lels Summary Chart

Brief Description

One-manual organ produced in 1947.

Two-manual, 25-note pedal, all preset registration; 60”
console, built-in generator.

Two-manual, 25-note pedal, both couplers and pre-set regis-
tration; 55" console with folding top, built-in generator.

“Entertainment Model” organ, console 52” wide, two-
manuals, special registration for entertainment type playing,
built-in generator, 25-note flat pedal clavier.

Full size AGO console, roll top; all pre-set registration,
tone generator separate from the console, uses 6SN7 tubes
for “string” tone families.

Full size AGO console, external tone generators, uses 6SN7
tubes for string tone families, individual registration for
all manuals and pedals.

Full size AGO console, roll top, both couplers and pre-set
registration, tone generator separate from the console, uses
diodes for string tone families.

Full size AGO console, built-in generator; both couplers
and pre-set registration.

Full size AGO console, separate tone generators. B organs
use diodes for string, diapason and reed tones, other tonal
requirements, individual registration of all manuals and

pedals.

Gyrophonic projector in utility or walnut case; three-speed
motor, two moving coaxial loud-speaker units.

Gyrophonic projector in walnut case, designed for playing
theater-style organ music; one-speed motor, one moving
loud-speaker, one stationary loud-speaker.
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Baldwin

neral Description

Baldwin instruments are
electronic, i.c., tones origi-
from vacuum tubes located
. console. The arrangement
keys, and pedals is similar
of the traditional pipe organ
.. Some of the stops approxi-
e tone of certain organ pipes.
voices are the most suc-

this regard. Other stops
tinct quality of their own.

odel 5 was the first to be
ed to the market (in 1946).
odel is for smaller homes
urches whereas the Model
0) was designed primarily
r homes and churches. A
illed organist, familiar with
pipe organ technique,
be able to manipulate the
0 Console. It incorporates
pedals, combination pistons,
and separate expression
s for the Swell and Great

m the tone generating chassis
console the electrical impulses
tones are fed through special
and tone forming circuits
the stop tablets. From here
ones are wired to the amplifi-
~system and tone cabinets
L are usually installed at some
from the console. There are
rs, blowers or fans used
instruments. All compon-
h as vibrato, combination
and couplers are electrically

CHAPTER 1III

Organs

B. Consoles

MobpeL 5 CoNSOLE

Fig. 3-1 is a view of the Model 5
Console. It contains the tone gen-
erator assembly, the Great and Swell
manual switch assemblies (Pedal
switches are in the base of the con-
sole), the tone color box, the junc-
tion box, and the Swell pedal.

Fig. 3-1. Model 5 Console

A block diagram of the Model 5
organ is shown in Fig. 3-2. The
following description of the over-
all layout of the instrument is based
upon this block diagram. Some of
the details of the tone generator,
and of other complex parts simpli-
fied in the block diagram, are given
later in this chapter.

The generator power supply,
shown in Fig. 34 at the extreme
right end of the generator assembly,
provides the power for the vibrato
oscillator which is on the same
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notes of the equally tempered scale.
All of the tone frequencies can be

g : modulated by the vibrato oscillator,

I .I .

a0y 3 the amount of modulation depend-

= . .« . .

E?“g 313 ing upon the position of the vibrato

g i switch located on the tone color

LUt .
panel. The generator tube oscil-

lators operate continuously. The
sound does not reach the amplifier
unless both a stop and a key cir-
cuit are closed.

; The individual electrical waves
Fig. 3-3. Model 10 Console are conducted from the generator to
a terminal board which runs length-
wise of the console. From the ter-
: minal board, three groups of cables
in the tone generator as-
b lead to the Pedal, Great, and Swell
bly, and also for the outphaser ! :
: ; switch assemblies. The Pedal
‘mixer amplifier mounted on 7 2 : >
switches receive frequencies of 8
ck of ihe tone color box. d :
pitch (normal) on one set of switch

generator produces 73 com- terminals, and waves having an-
ne waves of different funda- other set of frequencies an octave
frequency corresponding to  lower on 16’ switch terminals. The

.
NUMBERS IN BOXES INDICAT
SEPARATE FILTER - SWiTen ‘ef-'n-?m

for each generator sub-

= I
8 PEDAL ['—

COUPLER SWITCMES
} € GAEAT TO
a4 { omear L:—*I -—“.
R
[
‘ i
vv!
s i i e B s i i, s S e s o e i}

Swewe 1o
GREAT &'

Fig. 3-2. Block diagram Model 5 Organ

KLY SWITCHES
PEDAL
Bt
S

EAATOR [—
1
J
= 3!
o 4
|
|
|
e (88
GENCRATOR —‘l_
FONER -
suppLY

B
!

Fig. 3-4, Tone Generator and Power Supply (Model 5)
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Great manual employs three-deck
switches, receiving not only those
frequencies transmitted to the Pedal
switches but also waves having 4/
frequencies (one octave higher).
The Swell manual receives 8’ and 4
frequencies only. The key switches
of the manuals and pedals provide
the means for selection of the de-
sired frequencies.

The coupler switches permit tone
colors associated with one manual
to be used on another manual or on
the pedals. The coupler tabs, which
actuate the switches, are in appro-
priate positions on the tone color
panel, along with the tone color (or
stop) tabs. The “Great to Pedal”
coupler supplies the combined 8
output of the pedals to the input
of the 8 tone color filters of the
Great manual. Thus the lower 8
tones of the Great manual may also
be played upon the pedals. The
“Swell to Great” coupler supplies
both 8” and 4’ tone waves from the
output of the Swell manual to the
inputs of the tone color filters of
the Great manual. In effect, this
permits the addition to the Great
manual of all of the tonal resources
of the Swell manual.

Three of the Swell manual tone
color filters receive the output of
the outphaser circuit. Consequently,

connection of the “Swell to Great” °

coupler into the outphaser input is
necessary for these three tone colors
to be available also to the Great
manual.

The Console dimensions are:
Closed, without pedal -clavier—

5214” wide, 44” high, 29” deep;
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open, with pedal clavier—5214~
high, 4214 deep.

Moper 10 ConsoLe

This console is shown in Fig,
3-3 and is much more massive thap
the Model 5. The addition of more
stop tablets, combination pistons,
toe pistons and another swell pedal
gives the organist a variety of con-
trols. The Model 10 organ functions
are so similar to those described
for the Model 5 that they will not
be repeated here.

Most Baldwin organ consoles and
tone cabinets are manufactured of
walnut veneers. However, the
organs are available in a variety of
woods making it possible to match
almost any interior.

The Console dimensions are:
Closed, without pedal clavier—65”
wide, 48" high, 26" deep on bottom,
36” deep in mid-section on arm;
open, with pedal clavier—65” wide,
48" high, 55” deep.

C. Registration

MopEeL 5

GREAT
Bourdon it s b i 16’
Qben Biapason(i/ sl siig 8’
dAelodia; Hil e 8’
Ditteiana e 8
Frumpetsii i Ot 8
Cetave T oo 4
pVelina L o L LS 4
Clarion’ I sne Y ETa 4/

SWELL
Violin Diapasen ........ 8’
Stopped Flute .......... 8
Salicional & i Lo te 8’

R

BALDWIN ORGANS

Trompette ............. 8:
Clarinet ..........o.o.-. 8’
French Horn .......... 8,
0] - 8’
Vox Humana .......... 8,
LSRR 4,
L R 4
Dolce Cornet

PEDAL )
Open Diapason ........ 16’
. 16,
L SRR 16’
R 8,
SRR 8

COUPLER §
Swell to Great ......... 8
GreattoPedal .......... 8

MopeL 10

GREAT
Double Dulciana ...... 16/
Open Diapason ........ 8

Pileiana i oiEsin 8
Clarabellai i 2e Ll 8
GO SROr I et s 8’
OeERen L S i ok 4
Octave Gemshorn ...... 4
Fifteanthits o los il sl L Ly 2!
LOMBAL \ths s s s 8’
Tromba Clarion ........ ¥
Chimes

Stop-key prepared for optional

use

SWELL
Paeblichuiiias sty it 16
String Diapason ........ 8’
StoppediElute .. 0.0 8’
Roho Fhas i A, dle 8
Saliciogalll Al e L sl 8’
Orchestral Flute ........ 4
P e sl | MO 4
Blantino et e v 24
Glarinet’ it : v visunta v 8
Oboe i - s e ey 8

Fig. 3-5. Underside of Tone Generator (Model 5)
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Fig. 3-6. One Note Chassis of Tone Generator

French Horn
Vox Humana
Trompette
Clarion

PEDAL

Open Diapason
Dulciana
HoHEdont i =i g
Contra Bassoon
Flute
Cello

COUPLERS

Great to Great
Swell to Great
Swell to Great
Swell to Great
Swell to Swell
Swell to Swell
Swell to Pedal
Swell to Pedal
Great to Pedal
Great to Pedal

VIBRATORS

Light, Medium, and Full

...........

D. Tone Generators

The four general types of organ
tone color (Diapason, Flute, String,
and Reed), are available individu-
ally and collectively with variations
and in several pitch “lengths.” The
outphaser provides an entirely dif-
ferent type of wave from that ori-
ginally generated, a type suitable
for use in a group of “stopped” tone
colors. These tones are noted for
having a rather small amount of
harmonic content, similar to the
stopped pipes of a pipe organ and
to certain orchestral instruments.

The pedal balance switch pro-
vides adjustment of the balance be-

tween the pedal tones and the

manual tones, as required by the
particular acoustical conditions
where the instrument is to be used.
Because this requirement is deter-
mined at the time of installation,

o the switch is not on the tone color

panel. The outputs of each of the
manuals and of the pedals are com-

BALDWIN

and amplified in a mixer
ifier, located at the back of
tone color box. An over-all tone
o1 on the panel provides a mo-
amount of variation in the
tonal output, for artistic or
requirements as desired. The
) d tonal output wave is con-

in magnitude by the position
e expression pedal. The ouptut
expression pedal may be

either to the main tone
jon system, or to the echo
duction system, or to both
same time.

[

console output and the elec-
r for each time production
_ are transmitted by a cable
he junction box in the console
power amplifier in the tone

or cabinet. There the con-
atput is amplified and fed to
aker units operating in the
abinet or on baffles.

the block diagram of Fig. 3-2
e line is shown connecting
generator with the terminal
d. This represents a group of
carrying 73 different tone
The generator assembly con-
of 12 sub-chassis and the power
. Each sub-chassis supplies
avely related frequencies. In
words, all of the tones having
me letter notation originate in
- same sub-chassis.

oscillator is of the tuned grid
.with transformer coupling
its plate circuit back to the
411 of the electronic vacuum
in the sub-chassis are dual
» type 6SN7. The master
ator tube is one section of the

ORGANS

lowest tube on the sub-chassis. The
other section of this tube and the
four triode sections in the other two
tubes on the sub-chassis provide five
stages of frequency division by
octaves. In other words, each suc-
cessive oscillator divides the fre-
quency by two, so that the second
triode section of the top tube in
this sub-chassis generates a tone
wave having a frequency five oc-
taves below the frequency of the
master oscillator. Each sub-chassis
operates on the same principle, the
essential difference being only in
the frequency of the master oscilla-
tor. One additional oscillator is re-
quired for the lowest frequency of
the instrument, corresponding to
the lowest key or pedal operating
with a 16’ stop. This oscillator,
which generates 32.7 cps, and is a
sixth stage in the cascade of C tones,
is located on the power supply
chassis. The triode section for this
generator is in the same 6SN7 tube
with that for the vibrato oscillator.
From each oscillator a tone wave is
conducted to the terminal board,
from which the tone wave is distri-

buted to the key and pedal switches.

The “master-slave” relationship
between the oscillators on a sub-
chassis greatly decreases the possi-
bility of the instrument’s being out
of tune. It also simplifies the tuning
of the instrument, a single adjust-
ment being required for each sub-
chassis. The tone wave generated by
the oscillators are complex, contain-
ing the many harmonics required
for production of the many tones
required in organ music. These
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Fig. 3-7. Gradual Contact Switch-Principle of Construction

harmonics are filtered and selected
by the tone changer or tone color
box (see paragraph F).

E. Keying System

In order to prevent a sudden ex-
plosive tonal attack when the out-
put circuits of the continuous gen-
erator are closed, the Baldwin uses
gradual contact switches. The prin-
ciple of construction of these
switches is shown in Fig. 3-7. In
view (a) is a contactor assembly,
which is a printed circuit for twelve
switches with silverplated, beryl-
lium copper, leaf-spring contactors.
This assembly serves an octave of
keys. The printed circuit, which
consists of two different types of
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coating, one electrically conductive
and the other electrically resistive,
is deposited upon an insulator plate.
The conductive coating provides a
good surface for electrical connec-
tion to the input lugs and leaf con-
tactors, and to the resistive coating.
The resistive coating adjacent to
the conductive collector strip at the
front of the plate serve as variable
resistors of approximately 250,000
ohms. The resistive coatings be-
tween the input lugs and the leaf
contactors are fixed 5000-ohm re-
sistors. The output lug is on the
other side of the plate and is con-
nected to the collector strip.

The mechanical action of the
switch is apparent from view (b).

BALDWIN

ion of the key moves a plunger
“and out of an extruded hole in
« switch casing. The plunger en-
one or more leaf contactors
yending upon the number of tone
uencies which the key can se-
¢ In the case shown there are two
sntactor assemblies, and conse-
atly two contacts for each key.
s is for the Swell manual where
h key can select either an 8’ or a

frequency or both. As a leaf
tor moves toward the plate it
contacts the edge of the vari-
resistance, then rolls across the
ce to the collector strip.
the key is released, the ten-
spring restores the key to its
nal position and the contactor
back across the resistor and
breaks electrical contact. The
ng action of the switch contact
es it self-cleaning.

efore examining further the
nethod of tone color selection, one
d consider first the general
uirements for tone modification.
isical tone quality has captured
¢ imagination of both musician
scientists. Some factors of tone
ality are only partially understood
present and are the subject of
h. However, a number of
ors which contributes to tone

ity are now well known, such
the following:

1. Harmonic Content

2. Formant Characteristics
3. Wave Envelope

4. Sound Intensity

5. Vibrato

ORGANS

Of these factors, the first is most
widely discussed and understood.
It is also quite important. For ex-
ample, flutelike tones require a
small amount of harmonic content,
especially the flute tones of high
pitch. Stringlike tones, by contrast,
require a large number or relatively
prominent harmonics of high order,
as many as twenty or more being
common for low and medium
pitches.

It is not so generally understood,
outside the field of musical instru-
ment research, that the harmonic
content for the tones of all natural
instruments is more or less depen-
dent upon the fundamental fre-
quency of the wave. For some in-
struments such as the oboe, bassoon,
French horn, and trumpet, the de-
pendence is quite pronounced. To
the extent that this dependence fol-
lows a definite pattern the tone
color is said to possess a formant
characteristic. The Baldwin method
of tone color selection not only pro-
vides various amounts of harmonic
content and tone colors having
either even or odd harmonics promi-
nent, but also provides a variety of
formant characteristics.

Organ tones have a rather con-
stant wave envelope, in contrast to
piano tones, for example, where a
rapidly rising wave front is fol-
lowed by a gradual decrease in tone
level. The swell control, however,
is an envelope control device. The
gradual contact switches can also be
used for envelope control, if desired.
However organ compositions do not
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call for this kind of tone color vari-
ant.

The effect of sound intensity upon
the tone quality is caused by the
relative ability of the sense of hear-
ing to respond to sounds of different
pitch at different loudness levels.
Low pitches tend to disappear from
the ensemble as the overall loudness
is decreased. The swell control com-
pensates for this effect.

Vibrato is of the frequency-
modulation type and occurs in the
generator, as previously mentioned.
However the radiation of a fre-
quency-modulation sound wave in
a room always results in some ad-
ditional modulation of the ampli-
tude type, caused by room acoustics.

Although the tone spectrum of an
organ stop or a single instrument
will vary considerably with funda-
mental frequency, there are large
differences between the spectra of

various stops or instruments for .
same fundamental frequency. [,
tones in the octave range above
middle C, for examples, the spectra
shown in Fig. 3-8, for flutes, reeds,
and strings, are fairly typical. Eac}
successive harmonic of a flute tope
wave will be ten db. or more lowe,
in level than the preceding har.
monic. For higher pitches the highe,
harmonics are even less apparent,
Reed instruments and the reed class
of organ stops generally have well-
defined formant characteristics, while
strings have a large number of
harmonics of comparable intensity.
The string spectrum shown is for
a tone on a violin E string. When
the complex generator tones are
electrical filters or tone changers of
the general types shown in Fig. 3-8,
several variations in tone colors are
possible from but one tone gener-
ator.

-

AMAMA

40| 40
30| 30!
® 20
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°
¢ 2 . . . 2 4

STRING

0 1’
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Fig. 3-8. Tone Color Filters and Spectra, Illustrative Examples

hen a stop tablet on the console
: p;csscd it brings into the audio
~uit one of the tone changer net-
¢ consisting of a combination
_esistors, condensers, and chokes.
< alters the harmonic content of
. note. Naturally if a loud stop
seing played which contains most
harmonics available from the
or, then another softer stop
dded; this second stop may not

be heard since it is adding
o new to the formant.

2.

other classes of organ tone
which are very important are
apason family, found only in
gan, and “stopped” tone
. Both of these classes have
tely prominent harmonics,
r than groups of strong adja-
‘harmonics. The even har-
cs, especially the second, are
. prominent in diapason tone.
odd harmonics are prominent
stopped tone colors which in
pe organ are generated by
 closed at one end. The stopped
colors have a “hollow” sound,

¢ the low register of a clarinet.
Model 5 and 10 organs, pro-
0 of these tone color classes
omplished by addition and
ion of the proper amount of
lex wave of twice fundamental

cy.

tone color filters and switches
- Shown in groups in the block
8ram of Fig. 32, Three input
‘uctors are used, for 16/, 8/, and
tthS. Tone waves of 16" fre-
€s collected from the Great
_kcy switches are conducted
input of the Bourdon 16’

BALDWIN
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filter. As the organist selects this
particular tone color his action in
pressing the stop tab marked “Bour-
don 16" ” closes the associated gradu-
al-contact switch. The use of gradu-
al-contact switches in the selection
of tone color permits the organist
to change stop combinations
smoothly while holding a chord or
while modulating from one key to
another.

Tone waves from the combined
output of the 8" key switches in the
Great manual are conducted to the
inputs of all four of the 8" tone
color filters. Open Diapason 8’ has
a double contact switch, because it
contains 4" frequencies for reinforce-
ment of the even harmonics.

Tone waves of 4 frequency are
supplied to three tone color filters:
the Octave, Violina, and Clarion.

A fixed resistance of approxi-
mately 5000 ohms, provided by a
resistive coating in each switch as-
sembly, prevents interaction be-
tween the various stops selected.
The combined outputs of all stops
of the Great manual are conducted
to the mixer amplifier.

In addition to the selection and
combination of various tone colors,
the tone of the instrument may be
modified by the use of the couplers
previously described, and by the ex-
pression pedal which varies the
over-all level of the console output.
A tone control located at the ex-
treme left of the tone color panel
may also be used to vary within
moderate limits the over-all tone
color of the entire console output.
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G. Amplifiers

The console output (from the
pre-amplifier) is transmitted over
a 500-ohm line to the input of the
power amplifier. A variable poten-
tiometer in the amplifier input cir-
cuit is adjusted to provide the re-

Fig. 3-9. Tone Changer and Stop Key
Assembly (Model 5 Console)

quired output level from the tone
production system. The amplifiers
are so wired that they will not turn
on until all the speaker units are
plugged, since the speaker fields
form a part of the filter and bias
circuits of the amplifiers.

H. Loud-Speaker Systems

The technique of production of

the acoustical tone wave of the
Baldwin organ is quite different
from the techniques of speech-
music sound systems. In the in-
terests of intelligibility conventional
speech-reproducing systems are
made directional, This assures a
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large amount of direct sound com.
pared to that reflected from t},
walls, thus preventing undue inter.
ference between successive speech
sounds. It also enhances the illusion
of the talker’s presence, making hin,
appear to be located at or near the
loud-speaker.

The sound of organ music, how-
ever, is expected to be diffused.
This requires that much of the
sound reaching a listener be reflec-
ted from the walls and ceiling. Also
organs have traditionally been
played in large reverberant rooms.
In order to take advantage of the
reflecting surfaces available for dif-
fusion, and to get the full benefit of
room reverberation, the tone cabi-
nets of the Baldwin organ radiate
the sound upward principally, with
some also coming from ports in
the lower part of the cabinet.

A majority of Baldwin organs
have tone chamber installations.
This type of tone radiation is used
wherever possible. The sound is
first radiated from loud-speakers
mounted on large flat baffles in
reverberant, rigid-walled chambers
which are built into the walls of
the church, auditorium, or home.
The sound, after multiple reflection
in the chamber, is radiated through
grilles into the room where the
tones are heard. The tone chamber
is designed to spread the sound in
a non-directional manner, and to
improve the tone reverberation.

ToNE CABINETS

Dimensions of the tone cabinets
are given in next paragraph. Onc

r BALDWIN ORGANS
/ DEL  DIMENSIONS WATTS WEIGHT SPEAKERS
UNITS
EA H 60 W 38 D 38 40 290 Four 15-inch
B | H40% W31D I8 20 139 | Two 15-inch
H 61% W 38 D 22 40 335 | Four 15-inch
H 31% W 38 D 22 20 45 | Two 15:nch
F | H61% W 38D 2 20 205 | Two 15inch
H 37 W 30% D17% 20 125 Two 15-inch

» and one twenty-watt tone
st may be connected by special
to the console for electrical

r. When additional cabinets or

! amplifiers are used, a relay

us required. The tone cabinet
d not be turned on its side,
lupped with the amplifier
in this way. If the tone
net must be moved around, the
lifier should be removed and
ed separately or else bolted
vn with packing blocks.

BOARDS

The baffleboard is used in a Tone

imber type of installation. The

eboard enhances the low tones

QQ organ. Good musical results

only be obtained from a pro-

' installed baffle and speaker

The 40-watt speaker mech-

consxsts of a 40-watt amplifier

ur 15 dynamic speakers.

5 ZO'Watt speaker mechanism

of a 20-watt amplifier with
15 dynamic speakers.

I. Installation

The location of Baldwin organ
equipment in various types of in-
stallation is discussed in this section,
and the mechanical and electrical
details connected with installation
are given. Acoustical factors are
discussed in the next section.

EqureMmenT LocaTioN

There can be no hard and fast
rules for equipment location, be-
cause each building is different, and
the role of music differs from one
installation to another. Examples
are given of rather typical cases
from both architectural and equip-
ment location standpoints.

Fig. 3-10 is a large church build-
ing with architectural features tend-
ing to identify it with the Roman
Catholic Church. The console and
choir are in the balcony at the rear.
The console faces the choir, per-
mitting the organist to direct. Tone-
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Fig. 3-10. Large Church Installation

chamber systems are installed on
each side of the choir, with the
sound ports opening into the bal-
cony space from the chambers. A
Tone Cabinet B is unobtrusively
placed in each front corner, to im-
prove the acoustical balance.

A church building of medium
size with a small rear balcony is
shown in Fig. 3-11. This is one of
the styles of Protestant church

buildings, with the choir separated
into two groups facing each other
at the front of the room, behind
the pulpit. The console is located
again in a position where the organ-
ist can lead the choir if necessary.
A tone chamber system is installed
behind the choir and above choir
level. The baffle does not reach the
ceiling of the chamber in this case,
where the rear part of the chamber

Fig. 3-11. Medium Church Installation

.
%.

i 5

N TION
3 Emm‘
LIVING ROOM DINING ROOM
i
- CABIAET B
s HALLWAY
3 KITGHEN
]
 peroom” LIBRARY
BATH ENCLOSED PORCH
PLAN

i
d"r Fig. 3-12. Home Installation

relatively isolated by the baffle
om the front part of the chamber.
‘smaller tone chamber system is
stalled in the balcony.
Two home installations are
own in plan view in Fig. 3-12
id Fig. 3-13. One installation has
tone chamber under the stairway.
he location will tend to restrict
e sound to the living room area.
n the other home, the central hall-
vay which is a tone chamber of
orts, distributes the sound through-
x1: the house. In both cases the
console is situated in a corner, away
trom doors and windows, with the

i

3

- Organist facing the room. In neither

installation are the tones produced
- tly in the principal listening
Space, the living room.
@lsnmurlon

":',_ Tl'fe problem of sound distribu-

O I8 1o create as nearly as possible
€ same loudness of tone through-
Lout the listening space for any given
2890€ level, The installation examples

BALDWIN ORGANS

shown illustrate the application of
the following principles.

1. Choose sound source locations
which are as equidistant as
possible from all listeners in the
audience.

2. Choose locations close to the
console and choir, but not too
close to either. Height of source
location aids greatly in follow-
ing this principle.

3. Use the echo tone chamber or
cabinet with the main source
for best distribution.

4. Locate the console where the
balance between instrumental
and vocal music can be heard
much as it will be heard by
the audience.

LIVING ROOM

Fig. 3-13. Home Installation
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Fig. 3-14. Auditorium Installation

ConsoLE SPACE REQUIREMENTS

The minimum floor space for
Console Model 5 is four and one-
half feet square. This includes the
pedal clavier. The over-all height
is 521 inches. The console, bench,
and pedal clavier together weigh
approximately 425 pounds.

The Model 10 console requires a
space 65 inches wide and 55 inches
high, including the pedals. The
over-all height when opened is 48
inches. The console, bench, and
pedal clavier, together weigh ap-
proximately 650 pounds.

The Model 5 itself uses approxi-
mately 375 watts of 115 volt, 60-
cycle AC power. Tone production
equipment may draw up to 450
watts from the console. The console
will operate on voltages consider-
ably higher or lower, but a power
line switch is provided on the panel
of the generator power supply, so
that the instrument can be operated
at or near the optimum voltage for
stability of performance and long
tube life. After the console is in
place, and the tone production sy-
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stem has been connected, measure
the line voltage with the instrument
turned on and with all building
lights on. Inquire from some re-
liable source about the stability of
the line voltage. If the line voltage
is consistently 110 to 120 volts, leave
the switch on the power supply in
Position 2. If the line voltage is con-
sistently low, use Position 2 (in-
tended for 100 to 109 volts). If the
line voltage is consistently high, use
Position 1 (121 to 130 volts) in
order to lengthen tube life.

The loud-speaker units are
mounted in tone cabinets at three
points on resilient washers. If the
units are removed or replaced for
any reason, save the mounting hard-
ware and replace it in the same
order, with the felt washers between
the loud-speaker gaskets and the
cabinet baffleboard.

ToNt CHAMBER SYSTEMS

Tone chamber systems ar¢
shipped with the 20 or 40-watt
amplifier in one package, and with

d-speakers (two or four, de-
ng upon the system) in pairs
h packagcs The mounting
in a cloth bag and a loud-
installation instruction sheet
included with the loud-spcakcrs
ach system. A minimum baffle
kness of three-quarters inch is
ended. Plywood, at least 5-
recommended for the ma-
Holes of 137% inches di-
with three mounting screw
for 12-24 machine screws) on
of 144 inches are needed
1 loud-speaker unit. The two
holes are equally spaced
e vertical 90° apart with the
hole on the vertical center
elt punchings provide a re-
pad between the loud-speaker
the baffle at each screw.

e baffle should be ideally at
8 feet square. 2 x 4 re-enforcing
screwed to the baffle at fre-
intervals, with the 2-inch face
the baffle, are recommended
ing the baffle more rugged
ally, and more rigid at
uencies from an acoustical
t. The loud-speakers
be mounted in the central
the baffle for best results.
thod of supporting the baffle
itical. However, it should
> from rattles; consequently
ing between the supporting
nd the floor of the chamber,
r any supporting feet, is
imended as a rattle preventive.
€ amplifier may be mounted
near the baffle, within the
of the loud-speaker cables.
mplifier dimensions ar¢ 19 x

8 inches over-
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Tone chambers should not be
used as storage rooms. Otherwise
rattles of incidental boxes will be
blamed upon the loud-speaker.

On the back of the console tone
box is a screw-driver operated
switch which varies the relative level
of the pedal output. It has three
positions. In small rooms it is us-
ually set for minimum pedal tone,
and in large rooms for maximum
pedal tone. The selection is based
upon the acoustical properties of
the room and upon individual taste.

The volume control on each
power amplifier may be used, with-
in the limit of amplifier overload
for full organ, in order to set the
over-all level of the instrument and
the relative level of the main and
echo systems. The lower it is set,
the less possibility there is of distor-
tion, but there are few instances
where sufficient power is available
with a very low setting of the
volume control. The maximum
position of the control without
overloading the amplifier is usually
approximately 4/5 of a full rotation,
but this will vary somewhat from
one amplifier to another.

The console tone control, al-
though intended primarily for tonal
effects controlled by the organist,
has been used in some instances to
adjust the over-all tone to a par-
ticular acoustical environment or to
the taste of an organist.

J. Acoustics

Observance of the following rules
is essential for successful installa-
tions of the Baldwin organ.
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1. Provide enough acoustical
power output.

2. Make use of architectural fea-
tures which will increase tone
reverberation.

3. Select sound source locations
for uniform sound distribution
in the auditorium. Also locate
the console and the sound
sources to give good instru-
mental-vocal balance for the
organist, audience, and choir.

The major acoustical factors af-
fecting the choice of power for the
tone production system are the
following.

1. Auditorium size.

2. Total sound absorption (in-

cluding audience).

3. Auditorium shape.

4. Sound level of music to be
accompanied.

5. Background noise level.

These factors are arranged in
order of general importance. How-
ever, circumstances may change the
order. For example, in a crowded,
noisy amusement place the back-
ground noise level might be the con-
trolling factor.

More power is required in a
large room than in a small one
for the same loudness of tone, other
things being equal. Fortunately, the
apparent “volume” of tone is en-
hanced by the spaciousness of large
reverberant auditoriums. Conse-
quently the actual loudness can be
somewhat less for large than for
small rooms. Although the power
does not need to be proportional to
the volume, the power requirements
do increase considerably as the
volume increases, -
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A more reverberant room giye,
a higher sound level for the sap,,
sound source. More power is neces.
sary in a crowded room, or in ope
with heavy drapes, carpets, yp.
holstered chairs, or acoustical tile
than in a reverberant hall of the,
same size and shape.

A room with an irregular shape,
or having alcoves, requires more
power than a similar room of regy.
lar shape and unbroken lines.

Recognizing that all of the fac
tors above affect the power require-
ments, and that some of them are
difficult to evaluate, the following
table is suggested only as a guide to
the power required for different size
rooms. The power values are given
for typical adequate installations.
They are in multiples of forty and
twenty-watts, corresponding to the
peak audio power ratings of the
power amplifier used in tone cabi-
nets and the 40 and 20-watt tone
chamber systems. When selecting a
value from the table, adjust for the
effects of the factors above, and
revise the power upward for in-

stallations  requiring outstanding
performance.
Estimated
Audience Rate Peak
Volume Capacity  Audio-Power
Cu. Ft. persons watts
10,000 60 40
20,000 100 60
50,000 225 80
100,000 425 120
200,000 850 200
500,000 2000 320

In any case the important power
quantity is the acoustical or sound
power output of the instrument
The clectrical power is a good in-

n, but does not allow for fac-
tending to decrease acoustical
y. Such factors are draperies
_. g near tonc cabinets or over
chamber ports, acoustically
ceiling over tone cabinets,
or vibratile interior surfaces
chambers, open doors or
near tone cabinets and
s, All of these are unde-
_and should be avoided or
d

ECTURAL ADVICE

" chambers have other ad-
over Baldwin tone cabinets
reverberation, and these ad-
are important in some in-
where the reverberation
uate without the tone
. A tone chamber installa-
more likely to be comple-
y to the church architecture
, more in keeping with organ
ion. It usually raises the loca-
the sound sources well above
i level. This improves the
ibution of sound and helps to
ve the auditory perspective. It
iminates the floor space re-
ts for tone cabinets within
iditorium of sanctuary. It
make the sound more diffused
s easily localized.

he principles of construction of
chamber for a Baldwin organ
'y important. The rules for
shape, baffle size, and lo-
port areas, and wall con-
n have some flexibility, in
to be applicable to a wide
of local situations. Com-
with the rules will com-
the acoustical performance
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of the chamber. The rules follow:

1. Volume. A minimum of 600
cubic feet is recommended. Up
to twice this volume, although
not frequently available or eco-
nomically feasible, is desirable
providing the rule for wall
construction is followed.

2. Shape. Avoid identical and
multiple dimensions and ex-
treme dimension ratios. See the
table below.

3. Baffle. A minimum distance of
four feet from loud-speaker to
free edges of the baffle is re-
commended. Face the baflle
away from the port at an angle
with the walls. Use plywood
at least 3’ thick and reén-
force.

4. Port Area. Make the area three

to five per cent of the total

interior surface area of a cham-
ber in the recommended
volume range. Grillwork
should not obstruct more than
one-fourth of the port area.

Decorative fabric, if used at all,

should be very open in weave.
5. Wall Construction. Use rigid,

non-porous walls. This applies
also to the ceiling and floor of
the chamber. Glazed plaster is
recommended.

The need for volume can be seen
from the reverberation equation. As
an example, consider a chamber
10% feet wide, 6% feet high and
814 feet deep, having a volume of
approximately 615 cubic feet. The
total surface area is 443 square
feet, five per cent of which for port
area is 22 square feet. If the ab-
sorptivity of the chamber walls is
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neglected, assuming rigidity and
complete sound reflection (a con-
dition not practically realized), and
the entire absorption of sound in
the chamber is through the port
into the auditorium, the reverbera-
tion time is calculated, t=.05 (615)
/22 (1)=1.92 seconds. Plaster, con-
crete, and glazed tile or brick sur-
faces have absorptivities of one to
two per cent generally, which would
increase chamber absorption and de-
crease chamber reverberation by
twenty to forty per cent of the value
calculated. Increasing the reverber-
ation time will require a larger
volume or a smaller port. Carrying
either to an extreme will seriously
reduce the available sound level.

If a lower volume is an absolute
necessity as a compromise, the tone
chamber cannot be expected to add
much reverberation, but some of
the other advantages are yet worth-
while.

The shape of the tone chamber
affects the ratio between volume
and surface area and, therefore, the
reverberation time. This is one of
the reasons for avoiding extreme
dimension ratios. A long chamber
of small cross-sectional area will
have more surface per unit volume,
and less reverberation time. An-
other disadvantage of a long
chamber is that its lowest resonance
frequencies will be widely separated
and will consequently make certain
frequencies more prominent than
others. The other extreme case, that
of equal dimensions, is less desirable
acoustically because the natural fre-
quencies are not only widely sepa-
rated, but are also the same for dif-
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ferent dimensions of the room It
is very easy to avoid these €Xtreme
conditions, and to spare the Natury|
frequencies quite uniformly for
good chamber response. A good
practice, although not the only op,
for good results, is to use dimep.
sion ratios which are multiples of
the cube root of two. These ratiog
insure that the chamber dimey.
sions, and consequently the waye
lengths of sound at the resonance
frequencies, are well distributed i,
the musical scale. The preferred
ratios are 1 to 1.26 to 1.59. These
are the ratios of dimensions in the
chamber example above. Dimen-
sions deviating from these ratios
by as much as five per cent are quite
satisfactory. Sometimes the avail-
able space does not permit these
ratios, and the following possibi-
lities are suggested as alternates, in
order of decreasing preference:

Preferred Ratio 1 126 1.59

Alternates 3 4 5
59 252
P52 3.16

The purposes of a loud-speaker
baffle are to isolate the front from
the back of the loud-speaker cones,
and to increase the effective area of
the cones at low frequencies, mak-
ing them more efficient. If the re-
commended baffle size is compro-
mised, a loss in low-frequency re-
sponse will result. This will be most
noticeable on pedal 16’ Bourdon.
The term “free edge” as applied to
the loud-speaker baffle means an
edge separated from the wall or
floor of the room. Smooth contact
between the baffle and one or more

;' surfaces effectively increases
"+ dle size. For example, in the
ber described above (10-
‘h}zmx 6% feet high) a baffle
loud-speaker units could
2 floor to ceiling, and be
1, feet wide, by having one
against a wall and by locating
Joud-speaker units clustered
at edge. Or if eight units are
hey could be spaced along a
foot above the chamber
a vertical baffle 12 x 5 feet,
bottom edge of the baffle
oor and the ends against
s. Ozite blanket (rug-
should be used between
ges and the wall or floor as
preventive. Sealing off part
mber, by having the baffle
ntact all surfaces, is not
recommended. Where this
to be a necessary expedient,
lume behind the baffle should
least twelve to fifteen cubic
loud-speaker unit. This
e is required to prevent the
osure from raising the re-
frequency of the loud-
appreciably.
ow tone chambers an 8 x 8
t baffle with the loud-speakers
near the center is fre-
used. This same size is very
in deeper chambers if there is
Nt space.
L tone chamber of non-rigid
tically absorptive construc-
absolutely necessary, allow
Port area and face the loud-
TS toward the opening. This
‘¢ will result in lower rever-
On and less diffusion of sound,
Will prevent the sound level

BALDWIN ORGANS

from falling below an acceptable
standard.

Baldwin tone cabinets should be
located in “live” (sound-reflective)
surroundings if possible. Avoid
acoustically treated ceilings particu-
larly. Choose high locations where
possible but do not let the top grille
of the cabinet be closer to the ceil-
ing than three feet, with a greater
distance being preferred in medium
and large rooms. The cabinets
should be used in the normal posi-
tion, and should not be laid on a
side and pointed toward the audi-
ence.

K. Care and Maintenance

Baldwin service representatives
should be contacted for all repair
work on Baldwin organs. Emer-
gency repairs usually amount to the
replacing of a defective generator
tube which can easily be done by
the organist. If all the “C’s,” for
example, on a manual are dead, one
6SN7 tube in the C generator may
be inoperative. Replacing one at a
time with a new tube is the quickest
means of locating the trouble.

If the console is operating but no
sound comes from the speaking
system, check the amplifier. It may
have a blown fuse or defective tube.

Tuning the organ should be done
by a qualified organ service techni-
cian. Adjustment of the volume of
the organ is easily done by the
organist or service man. Not only
are there volume controls on each
amplifier, but the relative balance
between manual and pedal volume
can be adjusted by the “pedal bal-

ance switch.”
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I
! L. Models Summary Chart
| MODEL BRIEF DESCRIPTION

5 Two manual, 32-note concave, detachable pedals, 25 stops
and two couplers. One vibrato (variable). One expressioy,
} pedal. Tone provided by vacuum tubes (12 oscillators for
{ il each manual and pedals); total number of tubes 36, Type
6SN7.

10 This largest model includes combination pistons, 10 couplers,
two expression pedals, crescendo pedal, and toe pistons.

; NOTE: Much of the material in

‘ this chapter has been prepared by
the following Baldwin personnel:

‘ Paul Mooter, John Jordan, Dan

\ Martin, and Dewey Ferrell.

|

Connsonata Organs
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! Genel'al Description

pitches and tones of these
are provided by electronic
.s called oscillators, without the
of moving parts. Dual-type tubes
small associated components
it possible for all pitch and
nerators to be housed inside

is an oscillator for each
the keyboard with twelve
jonal, providing an octave ex-
on of the treble and an octave
in the pedals down to
pitch on most models. Varia-
tone is derived from circuits
h mix the harmonics from the
in the proper proportions
duce the desired organ-like
The output of the several
‘is combined, controlled by
sion pedal, amplified by
r amplifiers, and fed to loud-
in tone cabinets. In larger
tions, pedal tones are handled
cabinets separate from those
g manual tones, thus im-
volume and distribution.
Connsonata line starts with
nual organs and includes a
o-manual and pedal instru-
built to AGO specifications.
nnsonata was introduced to
ket in 1947. The basic cir-
the Connsonata are not
€y are circuits which have
¢d in the electronic field for
years. The organ is an as-
of audio tone generators,
and amplifiers—combined in
A of 3 key-board instrument,

CHAPTER 1V

Connsonata Organs

Considerable research and develop-
ment have produced tone generators
of wide musical variety. Modifica-
tions have been made on a principle
which is literally as old as radio and,
therefore, fully proven.

Fig. 4-1. Model 1-A Console

B. Consoles

The Model 1-A Connsonette is of
mahogany, weighs 310 pounds, in-
cluding pedals and bench, and has
one manual with 73 notes. This
not only provides a wide range, but
by being divided (electrically) also
allows accompaniment stops to be
registered for the left hand and solo
stops for the right hand. This
simulates a two-manual console.
Tones are controlled by 35 small
slider-type switches instead of the
conventional tablets. The speaker
is built into the console. Fig. 4-1
shows the complete instrument
which measures 40 inches high, 48

75




ELECTRONIC ORGANS

inches wide and 26 inches deep
(38 inches with pedals).

The pedal board is of 25 notes.
With pedal board in playing posi-
tion, the depth is 38 inches. There
are two PM type loud-speakers in
the console, one 15 inches and one

Fig. 4-2. Model 1-E Console

10 inches. Provision is made on the
amplifier for an external tone cabi-
net.

The expression pedal on this or-
gan covers the entire range of vol-
ume from full organ to zero, rather
than simply down to approximately
one-third volume as in other models.

The Model 1-E organ is shown
in Fig. 4-2 and is 4 inches narrower
than the 1-A. Basic differences in-
clude a shorter keyboard (61 note)
and two couplers at the extreme left
end and a shorter pedal clavier (18
note). One row of 16 slider-type
control switches operate the stops.
The woodwork is of mahogany.
Two builtin loud-speakers are
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mounted behind a single grille. T},
total weight is 216 pounds.

The 2-A “Cloister” Model is 1,
largest of the organs, (Fig. 4-3) b
ing designed for larger churches
chapels, and auditoriums. The cop,
sole, pedal board and bench weye
designed according to AGO specj
fications, with dimension 56" long,
31%"” deep, 46” high. The ﬂogr
space required, with pedal boar(
and bench in playing position, is
approximately 56 by 48”. Most
of the consoles were of oak, but
the same design was also supplied
in walnut.

This model is similar in operation
and appearance to conventional pipe
organ consoles. There are two ex-

Fig. 4-3. Model 2-A Console

pression pedals: one to control the
Great manual and the flute and
reed voices of the Pedal, and one to
control the Swell manual and the
soft flute and string voices of the
Pedal. This arrangement enables
the player to contrast one manual

. another, to balance light reg-
.tions with heavy, to sclect reg-
tion for color only without
rd for volume, to phrase and ac-
_and to give greater expression
ol in many other ways. No cre-
:,'-'o pcdal is provided.
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. Model 2-A Console (Diagram)

¢ the  potentiometer control-
the pedal voices has less range
that controlling the manual
it compensates for reduced
tivity of the ear at low sound
s. This maintains a balance
/een voices in the pedal divi-
Land those in the manuals. (This
is incorporated in all the

i€ Model 2-C Connsonata (Fig.
Was patterned after the 2A
c insofar as tone generation
tone qualities are concerned.

design innovations were in-
“¢d together with simplifica-
10 construction which reduced

1,

CONNSONATA ORGANS

the cost. Only one expression pedal
was provided. The number of stop
tablets was reduced and all were
mounted directly over the Swell
manual.

Being comparatively light in
weight and of reduced dimensions
in comparison with the 2A console,
the 2C organ represented a further
step in compactness and portability.
Appearance-wise the design of the
2C console was intentionally neutral
in character, not only to blend into
church architecture, but also to fit
into the decorative scheme of homes
and mortuaries.

The construction within the 2C
console was simplified from that of
the 2A. The unitized construction
of the 2A, wherein four oscillator

Fig. 4-5. Model 2-C Console

circuits or two mixer circuits were
grouped together on a single chas-
sis, was modified in the 2C, so all
tone-generating and control com-
ponents were grouped together on
four main movable chassis within
the console. One chassis contains
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all .the Swell oscillator circuits, an-
other contains the Great oscillators,
and still another chassis has all the
oscillators for the Pedal. The mixers
are grouped together on the fourth
chassis, located immediately behind
the tablet control panel, thus giving
closer linkage.

A/ /114701 ALV L\ L\

T
{"n’. AR LALLLAA ML

\\\\l’

Fig. 4-6. Model 2-C Console (Diagram)

Since the 2C console itself con-
tains no amplification for the speak-
ers, all the necessary amplification
for each unit is housed in the base
of the speaker cabinet or near it.
Basic AGO specifications are used
throughout.

Standard pitch level for the manu-
als is 8-foot; for the pedals, 16-foot.
Other pitch levels are made avail-
able through the use of couplers.

The 2C console dimensions are
54" long, 28" deep, 46”” high. Depth
of console with pedal clavier in
playing position is 45”. Weight of
console is 364 pounds.
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The Model 2C2 organ is y,
largest of the current models (F; ig.
4-7). It incorporates separate gepe,.
ators for the Swell, Great and Pe,
sections. Incorporating the neweg
type tone generator chassis, it is ,
further step toward simplified cop.
struction as well as improved tope
qualities. Specifications are givey
in paragraph C.

The Model 2D is reduced in size
from the 2A or 2C by utilizing one
set of oscillators, playable on both
manuals and pedals. (See Fig. 4-8.)

The basic voices of the 2D model
are controlled by 16 organ-type
tablets, located centrally above top
manual. Three volume levels of
both Flute and String and three

Fig. 4-7. Model 2C2 Console

qualities of Reed are available. There
are also tone controls to provide
three degrees of treble brilliance and
three degrees of bass depth. Finally
there are three degrees of tremolo-
The complete complement of 11
couplers is controlled by key-type

ches, located at the left end of
tive manuals. This large num-
" of couplers, added to the basic
_ices and other controls makes pos-
1l many special effects.

'Thc pedal section consists of 25
es sounding down to 16" pitch.

—— -

Fig. 4-8. Model 2-D Console

weighs 35 pounds, The bench
ghs 20 pounds. Keyboard cover,
and finished back are standard
ipment. Floor space rcquired for
lc, bench, and pedal in playing
ion is 50” wide, 42” deep.

e 2D console, bench, and
er units are of mahogany.
et dimensions are as follows:
t 44”, width 507, depth 297,

th with pedal board in playing
n 42,

N€ console contains all the oscil-
oS and other assemblies. Its
80t is 335 pounds, including
S and bench, and power con-
Bption is 250 watts. Audio olt-
of console amplifier is 15 watts.

CONNSONATA ORGANS

A single cable connects the No.
7A speaker unit with the organ.
This speaker unit, driven by the
amplifier in the organ, generates
volume sufficient to fill rooms of
average size, churches, or chapels
seating to 200 people. Where more
sound is required, additional or
larger units may be added. (See
chart in Installation Section).

The Model 2-E and 2-D incor-
porate an under-key coupler system
unlike earlier models, which had the
couplers located above the key mech-
anism.

The Model 2-E (Fig. 4-9)
slightly smaller than the 2D console.
The 16 octave of oscillators is elimi-

Fig. 4-9. Model 2-E Console

nated. The pedal clavier is reduced
to 18 notes. The number of couplers
is reduced to 9, still providing a wide
variety of tones and pitches for a
single generator instrument. The
console contains two ten-inch PM
speakers, so the organ is a relatively
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Swell to Great Coupler .. 8
Chimes .. (preparation only)
Console Light

e e T e e T Doy o™

Treble: 3 switches mf—f—ff
" Bass: 3 switches mf—f—ff

r UGHT HEAVY

wf ¢ mf «
ee-m-le

‘ 1 BASS  TREBLE  COUPLERS  TREMOLO ‘pl’CSSI»on PCdal
“ s AT S I e e - One pedal controls volume of Master Switch
® @@@@ @@ @@ @@@ OO ®O® @ @ ‘entlre instrument NOTE: Standard pitch level
: for manuals is 8’; for the pedals
| J n,m::‘..‘,::'.‘:f?“ 2,.;:'"..:",, % i;%;‘ :: :il'o":"m 1E RecistraTion—See Fig- itiis 167 5
| o 13w R o Fir o ure 4-10. EXPRESSION:
e ® inpica %, taed N 1 e Two balanced Pedals
| mf.:.;:"gz",‘f ?m"? i) % i: tesd e 2 e ™ 2A REGISTRATION
[ . No. Instrument,
i Fig. 4-10. Model 1-E Registration 5 32 n;)ées MopeL 2C REGISTRATION
e ... i
‘ light-weight, self-contained unit, total ensemble. Although each divi. IS Flute .............-.... 16/ PEDAL 32 notes
‘ adaptable to homes and smaller sion (Great, Swell, Pedal) has bur | SSEEEEEEEENSErNgG . ........-----.-- 16’ Flute . sioibe oot 16’
; ‘ chapels. one basic pitch level, other com-  EEEEEEEEReed .................. 16’ Soft Flute .............. 16:
i ‘ The 2E console consumes 250 monly used pitch levels (16, 4, and reat to Pedal Coupler 8 Great to Pedal Coupler .. 8
| watts and has an audio output from 2foot) are obtained through the T 61 notes SWELL 61 notes
“ its amplifier of 15 watts. The wood- ~ Use of couplers. The instrument (with octave extension) String Diapason ........ 8
work is of mahogany and includes has been scaled with full considera- (preparation only) 150 {5 R S S e 8’
a finished back. The dimensions tion of such usage. 1 .(Et;t':;.)ler 16/ Bripht Strimg o0 et 8’
are 43 highs 507" ‘wide and 27" The smaller organs are of neces- B OffCoupler % Vox Humana ......... 8
deep. The console depth with pedals sity unified and duplexed to pro- Coupler N EashtitReedahi 0y G 8
in playing position is 36”. The vide the largest possible variety of B 2 Tremolo
weight of the console is 248 lbs,, Ppitches and tones from the number R il g Swell Coupler ......... 16/
and the pedals is 26 lbs. of oscillators available. l:)adia g Swell Unison Off Coupler 8
. A Moper 1A RecistraTion  SEEEEEEEElute .................. 8 Swell Coupler .......... 4
C. Registration Tone Colos Coitads: Hu‘mana __________ 8: GII{)EAT 61 m;;?s
Because the expression control of Flute for upper sec. of manual: I String ............ 8 MALIBSORM slat < rniting o 5
the Connsonata gives it a dynamic 5 switches f f ff Reed ....... ... 8 Flute .................. 8
: PP P Sobh) Sedtee T AL g
| range several times broader than Flute for lower sec. of manual: remulant Pull Stri ) o
‘ that of the conventional pipe organ, 5 switches pp p mf f ff remulant amplitude Ru d (o L TN 4
this instrument cannot be properly String for upper sec. of manual: control ch s Ll g
evaluated by consideration of its 5 switches pp p mf f ff T 61 notes Crcmo(o: ) "
stop list alone. Like all electronic String for lower sec. of manual: ‘remulant S’m;lt %‘;P 7 C f I o
organs it should be heard under 5 switches pp p mf f ff [ L AN 8 ch“ e Coup ler e
varying conditions to determine its Couplers—4 grouped as follows: RO 8’ LR e
possibilities. Manual to pedal 16" and 8’ ol ap e R 8’ OTHER CONTROLS:_

In pipe organ terminology, the Manual 4" and 2’ IR 8 Ed}o ~~~~~~ (preparatfon only)
larger models are “straight” organs Tremolo Controls: R 8 Chimes ....(prc_paratxon only)
free from unification. Their voices Two speeds, three amplitudes,  SNEEEEE———€ed .................. 8’ Off/on power switch
may be combined many ways; each four switches ) Etonpler .......... 16’ EXPRESSION:
tablet when depressed brings a Tone Controls—6 grouped as fol- at Unison Off Coupler 8’ One balanced pedal, affecting
separate character of sound into the lows: i onpler .......... L entire instrument.
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On power switch with pilot

ight.
nolo is activated on entire or-
by depressing any of the tre-

CONNSONATA ORGANS

and flute signals from each genera-
tor are collected as in previous
models through fixed resistors which
control the desired volume of each
note.

= o .

o switches. Is cancelled on in-

SSLES ("c' ':"’c‘;‘ 2. :030: ;,6’ 5. Bass f VOICES: 9 tabs ual manuals by using Tremo- The iron core oscillator coil in
1. Swell 16 i (P,:l‘:" bt;"' 11. Flute p Off switches. the current models has only one
S U ] . . .

Swell Unison Of OREAT: ?cl 'v;o?ce)s PAR S :g :]'::: ;ﬂf winding with a center-tap whereas
Swell 4’ B 7. Treble f 2D REGISTRATION older models use a coil with two
:well 2,%' Great Unison Off (P":l:: ::)'h :; g:::g 5 See Figure 4-11. windings. A one-note organ sche-
o Sraat 4 16, String matic typical of all current models

Swell 1-3/5' TREMOLO: 3 tabs g £ E R : A

TONE CONTROLS: 8. Light e QR relsTRATION is shown in Fig. 4-19.
PEDAL: 25 not 4 tab % . Reed No. H a2
Ehel | 1a oy 18. Reed No 2 i The use of llators pro-
. Bass mf 10: Hodvy el i g e use of many oscillators p

vides an independent source of
pitch and tone for each note. Using
iron coils makes the generators com-
pact enough to be incorporated
inside the console. Tuning is ac-

EXPRESSION: One balanced pedal affecting entire instrument,
Off/on power switch with pilot light on right end of tab panel,

Fig. 4-11. Model 2-D Registraticn

one Generators

um tube oscillator circuits are
throughout all the organs. On

PEDAL

32 notes GREAT 61 notes models the oscillator tubes : . .
MajorBass: Lo i e 16/ Open Diapason ........ 8 biased to cut off and are con- e hs.hed by b g the air gap
5 : : 25 ? of the iron cores. Fig. 4-16 shows a
Gedeckt: il tanic ki 16’ Melodigin sty 8’ by removing this bias with : e ;
3 i ; 2A oscillator circuit. Oscillator tubes
Baurdon Lat v A 16’ Grosst Elutes i o) 8’ y switches. The tremulant OB 1
j : A ’ A ~ are twin triods (except Mode 1A),
Dulciana glerang e RaREE iR 8 is accomplished by grid-modu B nted two ta avshassis lon ZA
Great to Pedal ........ 8’ Gamba ................ 8 the oscillators through the models, 16 to a chassis on 1A models
Swell to Pedal .......... { TERmpe 8 g circuits, thus producing fre- all on ,3 chassis on 2C, and 12 to :;
Great Unison Off . ... .. 8’ icy and amplitude modulation. 7 i i
e ) 2 chassis on 2D. The tremolo is pro-
SWELL 61 notes Greatihs o e o i ow-frequency Hartley oscillator duced by a separate low-frequency
Geigen Diapason ....... 8 Swell to Great .......... 16/ i e e 49 (mo.dulation) os:illatory fCCdiIl)‘lg approximaqtely 5
Harmonic Flute ........ 8 Swell to Great .......... 4:, R signal (sine wave) | [ through adjustable controls.
Gadralt /|1 . 5ok s i 8’ Swell to Great . ......... 2% ected by wiring the oscillator
Eihia Salisianall /i ik g Swell to Great .......... 2! sformer .sccondarics in _series,
Yl G o0 o ECHO of _which has. an individual
Vou Fliliank g -setting potentiometer. The
b i i ECHO AND MAIN g (pulse) .signal is collected by
Swell o |\ mon resistor feeding an im-
Swell U AR O ff """" 16, I.{I,EMOLOS:, ce-matching transformer. Specifications for 2E Model
Swell B T e 3, Tr:molo_lﬁg:-t On a later model the oscillator is ”‘f.':':"" ':":.“_C:':'}T i ;;.:::....
Tl R | Tl 27 Tr molo—He iy d by applying plate voltage to  Sayeot  Gumsion oy 2 nr:'.:
il e Zi, remolo—Heavy plate of the tube. There is N0 &3 ron conmous Mot 1 Swiw
ch:ll ................. 2 : Balanced expression pedal control- ge applied to the coil or other ,ounen 3 tem K 1)1
Ao WP R T RIS 13 ling over-all volume of entire in- ponents of the generator (ex- b ) NI iR schien

EXPRESSION: One bolanced pedal offecting entire instrumest.
Off/on power switch with pilot light on right end of tab ponel.

Swell Tremelo Off pt for the heaters) until the key

depressed. The string (pulse)

strument.

MoberL 2C2 REcisTRATION Fig. 4-12. Model 2-E Registration
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Fig. 4-13. Back View of 2-A Console

. Swell oscillator rank

. Great oscillator rank

. Pedal oscillator #1-32

. Mixer and booster amplifier rank
. Swell coupler

dhwWN -

6. Great Coupler

7. Coupler and filament supply
8. Isolation amplifier

9. Expression pedals

10. Main Amplifier

11. Tremolo Frequency Control

Fig. 4-17 shows a 2A tremolo cir-
cuit and Fig. 4-19 shows present
type tremolo circuits.

In the later 2-manual models all
tone-generating and control com-
ponents have been grouped together
on separate chassis. For example,
the 2C has one for the Swell, an-
other for the Pedals, and another
for the Great. A fourth chassis
holds the mixers located behind the
stop tablets to provide close linkage
and eliminate connecting plugs and
sockets.

The tremulant frequency is ad-
justable in the model 2A by chang-
ing the potentiometer (Fig. 4-17).
Its range is from 4 to 7 cycles,
the normal being 6 cycles per second.
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The tremulant amplitude is con
trolled on the 2A and 2C by the
control knob on the stop cheek of
the console and on later models by
stop switches or stop tablets.

None of the note couples from the
Great to the Pedal on the 2A and
2C have tremulant, even though
the Great tremulant tab is in the
down position.

The generator of the 2D, 2E and

‘1E model organs produces two basic

musical tones, one of a pure nature
(flute quality) and the other rich
in overtones (string quality).

E. Mixers

The mixing of the various tones
from the tone generator is accom-

ished by singlestage amplifiers.
ese mix the amount of funda-
ental and harmonics for the pro-
tonal result to produce a voice.
ch voice is controlled by a stop
plet over the keys.
‘Thc output circuits of the mixers
ociated with a division of oscil-
ors are paralleled. The circuit
a model 2A mixer is shown in
. 4.18. There are 8 separate
xer chassis providing 16 tone
ors in the model 2A. The other
ydels have a single mixer chassis.
fig. 4-19 and Fig. 4-20.)

hhe oscillator signals are fed into
number of mixer units containing
nuation and/or frequency dis-
minatory and mixing circuits, an

_—

Swell oscillator rank
% Great oscillator rank
¥ Pedal oscillator rank

Fig. 4-14. Back View of 2-C Console

CONNSONATA ORGANS

amplifier stage, and a mixing re-
sistor. Each mixer has an external
switch for cutting off the signal to
the amplifier stage grid.

The mixer signals for each chan-
nel are collected and amplified by
a singlestage booster amplifier
which feeds the expression pedal
control. Dual potentiometers are
used on larger models for the ex-
pression pedals so that the levels of
the pedal and manual signals are
controlled independently yet simul-
tancously.

F. Couplers

The oscillators are keyed with
conventional (pipe organ type)
couplers. Any key is able to con-

4. Power supply and isolation amplifier
5. Expression pedal
6. Oscillator note # 13 (Great)
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trol several oscillators through ap-
propriate couplers.

When the Swell division oscilla-
tors are keyed from the Great
manual they sound with the voices
set up for the Swell manual, which
may be quite different from those

Fig. 4-15. One-Octave Tone Generator

selected for the Great manual. The
same considerations apply when the
Great oscillators are keyed from the
Pedal clavier through the Great to
Pedal coupler.

The coupler system of the 2A
console is located in the back lower
section shown in Fig. 4-13. The
couplers of the 2C are shown in
Fig. 4-21. The 2D and 2E couplers
are below the keys, and the coupler
controls are located to the left of the
manual keys (see Fig. 4-11).

G. Amplifiers

Three basic amplifiers are used
to handle all sizes of installations.
Fig. 422 shows the 8-15 watt am-
plifier, which is actually two ampli-
fiers on one chassis, The 8-watt
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section drives a single  12-ipch
manual speaker unit in the tope
cabinet, and the 15-watt sectio,
drives a single 15-inch pedal speake,
unit.

The 15- and 30-watt amplifiers are
heavy in construction as can be seep
from Figs. 4-23 and 4-24. These are
usually mounted in the base of the
tone cabinets when shipped but can
be removed, to prevent vibration,
when finally installed in organ
chambers.

Conventional circuits with ade-
quate feedback are used, providing
wide-range, low-distortion amplifi-
cation.

H. Loud-Speaker Systems

Various loud-speaker systems and

tone cabinets are employed on
Gy Ay Ay 8 29
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Fig. 4-16. Circuit of Four-Note Oscillator

Chassis on 2-A Model

Connsonata organs depending on
the power required or the type ©
console. The most used speaker
units are described below:
No. 7A—Styled to match 1A, 2D;
and 2E console, for medium-

~ size installations; contains one
10-inch and one 15-inch speak-
er, facing upwards, mahogany
finish.
7—Similar to 7A but with
_watt amplifier included,
“used when additional power is
?’ Q uircd.

A ﬁooms.soo
— XS5 00 TNGA0 | 5,000%
_ o 315007 NO40 >m=’¥§§§‘°‘"

e

17. Tremolo Oscillator Circuit
on 2-A Model

. 1—Similar to No. 2 but
ler (28”x19”x37”), oak
- walnut finish. One 12-inch
eaker and 15-watt amplifier.
' 2—0ak or walnut, contains
ne 15-inch and one 12-inch
peaker with 15-watt amplifier;
ze 381" wide, 20" deep, 46”

20—Similar to No. 2 except
tility finish.

0—Speaker is a utility finish
binet for concealed installa-
ons, containing two 10-inch
nd two 15-inch speakers with
30-watt amplifier.
8—Similar to No. 80 but
shed in mahogany.

: §O—Doublc cabinet 48" wide,
v 4 deep, 66" high. Top cham-
°I contains two 12-inch speak-
for the manuals, bottom

CONNSONATA ORGANS

chamber contains two 15-inch
speakers for the pedals. Ampli-
fiers are included; utility finish.
Many larger installations are made
without tone cabinets, using flat
baffles instead. Where organ cham-
bers are provided the baffle type
installation is recommended. The
natural reverberation of the chamber
can thus be utilized and the acous-
tic efficiency of the system is usually
increased.

I. Installation

The information which follows is
primarily for the organ service engi-
neer as he is the one normally called
upon to handle such matters as in-
stallation, assembly, tuning and
leveling. However, this information
is included here as a guide to the
buyer or the organist.

470,000
ATH
I8
820
5 [1
820
SI
frteii |
oTiow

Y

(AR A
‘m: o CHORALE TAB

b———-L ----- P e Bt
477 e -
RS L, 3 oy

PULSE " PARALLELING POINT
BUS—-~"  FOR OTHER MIXERS

YsorrT]
1 SHELL |
1 CRABA, |

Fig. 4-18. Mixer Circuit on 2-A Model

The organ consoles are shipped
complete, and no assembly is neces-
sary upon installing. Slide pedal
board assembly in place, making
sure it hooks on the supports
mounted on the console. Remove
back panel of the console by first
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Fig. 4-19. One-Note Organ Schematic

A e e B
1

input terminal—Swell
input terminal—Great
input terminal—Swell
input terminal—Great

» input terminal—Pedal

| and Great output terminal
output terminal

ng the screws around the
de of the panel. Visually in-
e assemblies for any damage
. might have come about in
g. Inspect all of the assem-
to see that each tube is down
y in its socket. Connect the
to its speaker equipment,
ring to the diagrams on back of
cabinets. Check power cir-
aking sure the frequency and
are correct (50-60 cycle, 105-
ts), and adjust tap switch on
onsole to the #p position. Con-
wer cord to the power outlet
turn on the master switch. Re-
& the line voltage. If the voltage
Wered more than 3 volts, it
““ommended that the power out-
uit be investigated.

CONNSONATA ORGANS

Fig. 4-20. Mixer and Tremolo Generator Chassis on 2-C Model

8. D.C. supply bus (250 V)

9. String transformer—Swell

10. String transformer—Great

11. String leveling resistor—Swell

12. String leveling resistor—Great

13. D.C. Supply terminal 105 V (tremolo)
14. Tremolo ground

15. Mixer ground

The main organ fuse, switch, and
wiring are capable of handling the
console and an external load of 450
watts. External loads of more than
450 watts should be controlled by
a magnetic contractor, excited by
the console master switch.

Because of the varying acoustical
conditions of churches, chapels, pub-
lic auditoriums, and so forth, it is
difficult to determine the proper
requirements. A practical and rea-
sonable approach can be made by
using the seating capacity as a guide.
Sound is absorbed by carpets, drapes,
acoustically treated walls (sound
absorbing), and by the clothing of
the people present. Clothing, in
most cases, is more sound-absorb-
ent than drapery material.
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Fig. 4-21. Top View of 2-C Console with Fall Board Removed

. 4’ coupler Swell

. Unison coupler Swell

. 16’ coupler Swell

4’ coupler Great

8’ Swell to Great coupler
4’ Swell to Great coupler

. Tremulant frequency control
. Bushar note # 13—Swell

. Busbar note #73—Swell

VENOLAWN =

Experience indicates that with
average empty auditorium acous-
tical conditions (technically speak-
ing, an auditorium has “average
empty auditorium acoustical condi-
tions” if the reverberation time of
the space is close to one second when
a note of approximately 500 cycles
is sounded) we can use the follow-
ing table to determine the number
of speaker units for proper organ

volume when the auditorium is

fully occupied.

Seating Speaker

Capacity Cabinets

250- 300 1—#7A

300- 500 1—#7A and 1—#7

500-1000 1—#7A and 2—#7

500-1000 1—#7A and 1—3£80
10002000 1—#7A and 4—37
1000-2000  1—#7A and 2—#80
90
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10. Busbar note # 13—Great
11. Busbar note #73—Great
12. Mixer tube (manual and Pedal flute)
13. Mixer tube (Swell string diapason

and bright string)
14. Mixer tube (Swell light reed and

vox, Great soft string and diapason)
15. Mixer tube (Great full string and reed)
16. Tremolos generator tube

When reverberation time is less
than 1 second, and approaches 0.5
second, the above recommendations
may fall short of sufficient power.
Additional speaker power is then
required—possibly up to twice the
normal amount.

When the reverbation time runs
longer than 1 second or approxi-
mately 1% to 2 seconds, more than
enough power has been recom-
mended. Fewer speakers could then
be used—possibly one-half of the

normal amount.

LEeviLING THE MANUAL N(_)'rlas
(1A, 2A and 2C Organs)

Since each oscillator in these
models has its own individual \'OE;
ume control it is possible to “lcvc].
the notes to the same volume. This

Fig. 4-23. 15 Watt Amplifier

13y be necessary because of room
Ca “Sti?s, speaker resonance, or vari-
H0ns in tubes.

/.‘,‘B_Cforc‘ making any adjustment
-0 individual notes it is important
: ve the manuals and pedals
anced. The amplifier gain con-
ls .Should be set so that there is
distortion even when the organ

1O
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Fig. 4-24. 30 Watt Amplifier

. Input connections

. Gain control

. Tap switch for adjusting to voltage
. Amplifier fuse

Power receptacle (105-125 V AC)

. Receptacle for speaker plug

. Gain control-manuals

. Gain control-pedals

. Input connection-manuals

10. Input connection-pedals

11. Receptacle for speaker plug-manuals
12. Receptacle for speaker plug-pedals

VMENLAEWLN -~

is played in full chords with all
stops and couplers down, and the
Swell pedal(s) wide open. Should
the manual(s) seem to drown out
the pedals, reduce the manual ampli-
fier gain to the desired balance.

LeveLinGg oF INpivipuaL PepaL

Notes (1A, 2A and 2C Organs)

In some installations the location
of the speakers and the acoustics of
the room or auditorium may affect
the volume of individual pedal notes,
making some sound louder than
others.

It is possible to adjust these notes
so that all sound at uniform levels.
This is done by adjusting the varia-
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ble resistor on each oscillator. It is
recommended, however, that when
such leveling is done, the loud notes
be reduced to the level of the soft
ones. The observer should stand at
several -points in the room to get
an average indication of volume;
otherwise, standing waves at these
low frequencies can be very deceiv-

i
1t Fig. 4-25. Models 20 and 30 Tone Cabinet
; 92
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J. Care and Maintenance

TUNING

The Connsonata organs are tupg.

ble by adjusting the air gap of the
oscillator transformers. Each note
‘has its own transformer with ap
adjusting screw. As with pipe or
gans and pianos the temperament

should be laid in the middle octave
(Swell manual) and all other notes
tuned to this octave.

When tuning the earlier models
of the Connsonata care should be
exercised in setting the adjustment
screws. Manufacturing and inspec-
tion procedures at the factory have
proved highly effective in eliminat-
ing any electric causes for instabili-
ty. When tuning the instrument,
the manner in which each oscillator
tuning screw is “set” will determine
how well the instrument stays in
tune, and how frequently it has to
be retuned.

Regardless of whether a note to
be tuned is sharp or flat, a procedure
should be followed so that the final
adjustment of the tuning screw will
be a clockwise turn. It is important
to set up a condition of absolute
equlllbnum between the screw, the
spring, and the movable top of the
transformer. Specifically, when 2
note is sharp, the screw should be
tlghtened (moved clockwise) so that
the note is dcﬁmtcly flattened. Then

turn the screw in the opposxtc direc-
tion until the note is again sharp-
Finally, turn the screw clockwise
until the proper frequency is 3t
tained. When a note to be tun¢
is flat, begin by turning the screw

‘L he organs should have a slight

CONNSONATA ORGANS

2 counter-clockwise direction so
at the note will be made sharp.
h as the final adjustment, turn
screw clockwise until the proper
uency is attained.

m-up period before tuning, de-
ding on room temperature. (For

esults tune the Connsonata at
pproxunatc room temperature
ich it will be used. Under such
dition a 15-minute period is
ent).

Connsonata is designed to

e easy access to all parts for rapid

ing. Electrical components,
d with the electronic indus-
e readily available. In sections
a regular organ technician is
vailable a sound engineer or
service man can usually take
of minor repairs.

simplest failure would be a

note and is easily remedied by
ng the defective tube and re-

icing it with a new one. Or in an

Fig. 4-26. Furniture Model Tone Cabinet

emergency a tube can be borrowed
from a seldom used high note.

Amplifier and power supply tubes
should be checked annually and
replaced regularly so that the organ
is kept at top performance.
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% . MODELS DESCRIPTIONS
[l Model Single manual, 73 notes, split registration, built-in speakers,
Ll 1A 25-note flat pedals. Total number oscillators 73, (Typc
1 6BJ6). Total watts 200. Introduced in 1949.
| BRRICT 1A .. o
L Model Single manual, 61 notes, builtin speaker, 18-note fl
‘ 1E pedals. Total number oscillator tubes 31, (Type 12AU7),

Couplers on side of manual. Two 10-inch speakers. Intro.
duced in 1951.

| Model 2-manual, 25-note pedals. First of the Connsonata organs,

1 22A introduced in limited quantity in 1947. Later redesigned to
Model 2A.

Model 2-manual, 32-note concave radiating pedals, two expression

2A pedals. Oak or walnut case. External tone cabinets. Many

individual chassis in console. Total number oscillator tubes Hammond Organs

84, (Type 12AH7).

2C lighter weight than the 2A. Four main chassis in console.
Total number of oscillator tubes 77, (Type 12AU7). Intro-
duced in 1948.

| i GRIFECH N
| Model 2-manual, 32 notes, AGO pedals, one expression pedal. Of
|

Model 2-manual, 25-note flat pedals. One 85-note generator playable

2D on both manuals at several pitches, couplers on side of
manuals, external speaker, total number of oscillator tubes
43, (Type 12AU7). Introduced in 1951.

Model 2-manual, 18-note flat pedals, one 73-note generator playable

2E on both manuals at .several pitches, built-in speaker, one
expression pedal. Total number of oscillator tubes 37
(Type 12AU7). Couplers on side of manuals. Introduced

in 1951.
Model 2-manual, 32-note concave radiating pedals, one expression
2C2 pedal. Tremolo controlled by 3 tablets instead of dial (as

on 2C). Introduced in 1952.
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ECHO CONTROL
MAY BE INSTALLED
ON_ANY MODEL )

(

CHORUS CONTROL

HARMONIC DRAWDARS

FOR LOWER MANUAL
STARTING AND

RUNNING SWITCHES
UPPER MANUAL
{SWELL)

VIBRATO CHORUS CONTROL

{MODELS Bv, BOV, LV DV, RY)

)

VIBRATO CONTROL
{MODELS BV, BCV. CV, DV, RY Tl
3
VIBRATO AND CHORUS CONTROL %
TREMULANT CONTROL

{MODELS B2,C2 RT2)

PLAYING XEYS

(MODELS A.8.8C.C.0.G)

- ADJUST KEY (8) CONNECTING RIGHT DRAWBAR GROUP

ADJUST KEY (A¥) CONNECTING LEFT DRAWBAR GROUP

Fig. 5-1. Typical Arrangement of Manuals

CHAPTER V

Hammond Organs

' NOTE: The term “electronic” organ is ordinarily defined as an
_:ostrument which generates its tones by utilizing oscillating
. yacuum tubes. Although the Hammond Instrument Company
oes not consider their larger instruments as “electronic” organs,
" common application of this term to all non-pipe or non-reed
2 organs has led the public to include the Hammond in this category.
" Then too, some of Hammond’s instruments (Novachord, Solovox,
Chord organ, and Pedal of Concert organ) do utilize tubes in their
e-producing portions. For the sake of simplicity this book will
fer to all the Hammond instruments as electronic.

neral Description

Hammond organ creates its
through the use of an induc-
erator, and uses tubes only
plification or special effects.
Hammond organ, the tones
generated as electric waves,
anslated into sound waves.
alize a small disc the size of a

dollar, with teeth somewhat
those of a gear (see Fig. 5-18).
disc revolves at a constant speed
at the teeth or high spots pass
l-wound permanent magnet, in-
g a tiny electric current in the
[f, for example, the high spots
‘the magnet at the rate of 440
T second, and this current is ampli-

;fnto sound, it is a tone with a
ency of 440 vibrations per sec-

This is the fundamental of the
€ “middle A” on the interna-
al scale. There is a separate disc
ne wheel” for each musical
ncy in the full range from the
- to the highest note on the

tone wheels are all driven at a con-
stant speed by a synchronous motor,
the organ is always in tune.

The console contains the -entire
tone-generating mechanism of the
organ. The electrical waves are
made audible by amplification and
loud speakers, usually housed in tone
cabinets.

A note of the organ, played on
either manual or pedal keyboard,
generally consists of a fundamental
pitch and a number of harmonics.
The fundamental and up to eight
harmonics are individually control-
lable by either drawbars or set up
in combinations by the preset keys.
By adjustment of these drawbars or
preset keys, the player can vary the
tone color at will.

At the left end of each manual
are twelve keys identical to the play-
ing keys but reversed in color.
(These are replaced by twelve num-
bered buttons on the Model E con-
sole.)

When a preset key is depressed
it locks down and is released only

The Spinet model and the Chord organ are covered at the end of this chapter in Sections K and
« The main portion of this chapter is devoted to the ‘home” and *‘church™ models.
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PRE-AMPLIF

SCANNER

MATCHING TRANSFORVER
y SHIFTER A"
: SHIFTER *g*
ot SYNCHRONOUS NOTOR
| TONE GENERATOR '1” TING MOTOR

S POWER TERMINAL
PANEL

EXPRESSION OR
SWELL PEDAL

ANCHORING NUT-’»3

‘PEDAL BUSBAR,
SHIFTERC

MODELS AB&BC ARE SIMILAR TO MODEL BV BUT HAVE DIFFE
MODEL _BCV IS SIM IL'?VR TO MODEL BV BUT HAS CHORUS GEN

L .g‘ SIMzILAR TO MODE
TRANSFORMER LIKE MODEL RT~2

MODELS C,CV, D,AND DV ARE SIIMLAR TO MODELS 8, lv, BC,AND BCV BUT HAVE DIFFERENT WOODWORK,
LS & C-2 ARE SIMILAR TO MODEI..S BV AND CV BUT HAVE PREAMPLIFIER, PRESET PANEL, AND MATCHING

FIG. 5.2 REAR VIEW OF CONSOLE (MODEL BY)

RENT PREAMPLIFIER AND HAVE NO VIBRA’
R ATO TO EQUIPMENT.

when another is depressed. The ex-
ception to this is the cancel key at
the extreme left, which serves only
to release any key which may be
locked down. Only one preset key
is used at one time. If by mistake
two are depressed and locked they
may be released by means of the
cancel key.

Each preset key, with the excep-
tion of the cancel key and the two
adjust keys at the extreme right of
the group, makes available a differ-
ent tone color which has been set up
on the preset panel located within
the console. These tone colors are’
set up at the factory in accordance
with a standard design which has
been found to best meet the average
organist’s requirements. They may
be changed if desired by removing
the back of the console and chang-
ing the preset panel connections in

98

accordance with instructions on a
card located near the preset panel.

When cither adjust key is de-
pressed, the organ speaks with
whatever tone color is set up on the
harmonic drawbars associated with

that key.
The swell pedal, located in the

customary position, is operated by
the right foot and with it the volume
of the organ may be controlled over
a wide range. It operates on the
two manuals and pedals equally;
that is to say, once the manuals an_d
pedals are balanced, they retain their
relative balance over the entire swell
pedal range.

Two expression pedals are pro-
vided for the Model E Console. Ad-
justable pedal indicators are locat¢
at the extreme right side of this co?”
sole above the Swell manual.

nsoles

al styles of consoles have
- manufactured since the Ham-
Organ was introduced in
These are illustrated on the
ing pages along with their
tions.
"model G consoles (not illus-
‘were built for the Govern-
d now will be found in use
out the United States and
» countries in Government
or may have been pur-
tax-supported institutions
he Government agencies. The
is identical to the Model D
or the absence of decorative
rk and provision for detach-
es.

. Cabinets

ost of the tone cabinets
ve been built for the Ham-

the following pages are illus-

HAMMOND ORGANS

mond organs. Technical details on
the components used in their con-
struction can be found in section H
and J.

Some of the tone cabinets radiate
sound upwards, making it possible
to place them in a home or small
church where the sound reflects
from the ceiling to all parts of the
room. Other cabinets have the loud-
speaker units facing out one side.
These are usually placed high in an
auditorium, on a shelf or in a cham-
ber, to avoid direct sound radiation
from reaching the audience.

All types of tone cabinets can be
used singly or in groups to provide
the necessary volume of sound. An
additional cabinet can be used as
an “echo organ” by connecting it
through an “echo” switch which
can be added on the console.

There are many rooms which are
acoustically deadened to a point that
the organ requires some artificial

consoLe

OUTPUT OF WoaL 3000 UWY

FeoaL
TP arinen

CONTRS. THouT 15 wiask PLoM. WOTE SouND

FIG 5.3 BLOCK DIAGRAM OF HAMMOND ORGAN
IODEL A, B, BC, BCV, BY, C, CV, D, DV, G, RT
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reverberation. The Hammond Re-
verberation Control imparts the nec-
essary “live” quality so important
to organ music. The device is
normally housed within the tone
cabinet and can be added to any in-
stallation not so equipped. A tone
cabinet having this unit must be
handled in accordance with direc-
tions on the instruction card to avoid
damaging the unit or spilling the
oil. (See Section H for details of
construction).

Tone cabinets having the letter
“X” within their model designation
contain a motor-driven drum
mounted above the speakers. This

Fig. 5-4. Model A Console

SPECIFICATIONS
DIMENSIONS—Closed: Width—48"
Depth—24", Height—371/,"
Open: Width—48"
Depth—381/4", Height—47"

WEIGHT—Without bench or pedal keyboard—

275 pounds. Packed—371 pounds.
FINISH—American walnut.
MANUALS—Swell and Great, 61 playing keys

each.

PEDAL KEYBOARD—25-note, radiating, detach-
able. Weight—53 pounds. Weight packed—
98 pounds.

BENCH—31 pounds.

ONTAL CONTROLS—9 preset keys and 2 sets
of 9 adjustable harmonic drawbars for each
manual; 2 adjustable drawbars (16’ and 8’)
for pedals.

EXPRESSION—One expression pedal controlling
Swell, Great, and Pedals.

MODEL A—One tone g tor. One adj bl
tremulant affecting both manuals and pedals.
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produces a tremolo effect in a] tones
of the organ and is used independen,
of the tremolo and vibrato conrog
which may be in the console, (sc‘c

Fig. 5-13).

D. Tone Generators
(Main and Chorus)

Each Hammond organ console

Fig. 5-5. Model B Console

SPECIFICATIONS

DIMENSIONS—Closed, without pedal keyboard
483" wide, 283" deep, 3835" high. Open,
and with pedal keyboard on bench 4833"
wide, 4912" deep, 46" high.

FINISH—American walnut.

MANUALS—Swell and Great, 61 playing keys

each.

PEDbAl KEYBOARD—25-note radiating, detfach-
able.

TONAL CONTROLS—9 preset keys and 2 sefs
of 9 adjustable harmonic drawbars for each
manval. 2 adjustable drawbars (16’ and 8')
for pedals.

EXPRESSION—One expression pedal controlling
Swell, Great, and Pedals. z

MODEL B—Same as Model A but enclosed in
larger woodwork. One tone generator, one
adjustable tremulant affecting both manuals
and pedals equally.

MODEL BC—Same as Model B but with one
additional generator and oppropriate switch-
ing to create chorus effect.

MODEL BV—Same as Model B but equipped
with Hammond Vibrato providing three de-
grees of true Vibrato and ‘‘off'' position
effective simultaneously on both manvals, 10°
gether with Vibrato Chorus usable in thre®
different degrees and ‘‘off."’

MODEL BCV—Same as Model BC but has Hom-
mond Vibrato and Vibrato Chorus.

MODEL B-2—Same as Model BV but with com
trols which provide Vibratoe on either ©F
both manuals. Also additional control for
‘‘normal’* or ‘'soft'" overall volume.

AC INPUT—Approximately 30 watts.

WEIGHT—As illustrated, approximately 425 b5

' a main generator within it, and
some cases, depending on the
1, a chorus generator.

of the generator proper, a
ded pole induction motor for
ing, a non-self-starting syn-
ous motor for driving the unit

~ Fig. 5-6. Models C & D Console
i
¢ SPECIFICATIONS
SIONS—Closed, without pedal keyboard
“ wide, 99" deep, 38%“ high. Open,
with pedal keyboard and bench 483"
, 47" deep, 46" high.
| merican walnut,

IALS—Swell and Great, 61 playing keys

I.KEYIOARD—IS-noh, radiating, detach-
t

L CONTROLS—9 preset keys and 2 sets of

? adjustable harmonic drawbars for each
wal; 2 adjustable drawbars (16’ and 8°)

pedals,

_Ri SION—One expression pedal controlling

ell, Great and Pedals.

EL me as Model B but with different
woodwork. One tone generator, one
llustable tremulant offecting both manuals
pedals equally.

EL CV—Same as Model C but equipped with
Hammond Vibrato, including Vibrato Chorus.

EL C-2—Same as Model CV but with con-
which provide Vibrato on either or both
Vals. Also additional control for *‘normal'’

' overall volume.
me as Model C but with one addi-
'ﬁ. Y generator and appropriate switch-
BC 1o create chorus effect. Similar to Model

e OEL DV_—sqme as Model D but with Ham-
h‘.’“ Vibrato, including Vibrato Chorus. Simi-
X Model BCV.

NPUT—A
IGHT— A

Pproximately 40 watts.
illustrated, approximately 450 Ibs.

HAMMOND ORGANS

after it is started, and a tremulant
switch mechanism or Vibrato Scan-
ner mounted on the synchronous
motor. The entire assembly is
mounted on two long steel angles
which also provide the means of
mounting the tone generator in the
console. The method of mounting
is such as to minimize the transmis-
sion of vibration from the tone gen-
erator to the console woodwork.

Fig. 5-7. Model RT Console
SPECIFICATIONS

DIMENSIONS—Closed, without pedal key-
board—57" wide, 40" high, 29" deep. Open,
and with pedal keyboard—57" wide, 467"
high, 475" deep.

FINISH—American walnut.

MANUALS—Swell and Great, 61

each.

PEDAL KEYBOARD—32-note, concave, radiating,
detachable, built to AGO specifications.

PEDAL SOLO SYSTEM—Has pedal solo system
with separate volume control, providing fol-
lowing solo effects: 32-foot Bourdon, 32-foot
Bombarde, 16-foot Solo, 8-foot Solo, 4-foot
Solo, 2 and 1-foot Solo. Also tablets for
Mute Control, Pedal Solo On.

TONAL CONTROLS—9 preset keys and 2 sets of
9 adjustable harmonic drawbars for each
manual; for pedals, two adjustable drawbars
(16" and 8').

EXPRESSION—One expression pedal, controlling
Swell, Great, and Pedals.

CONCERT MODEL RT—Equipped with Hammond
Vibrato providing three degrees of true
Vibrato and an ‘‘off'’ position, effective
simultaneously on both manuals, together
with Vibrato Chorus usable in three different
degrees and ‘‘off."’

CONCERT MODEL RT-2—Same as Model RT but
with controls which provide Vibrato on either
or both manuals, also additional contrel for
“‘normal'’ or ''soft'" overall volume.

AC INPUT—Approximately 110 watts.

WEIGHT—As illustrated, approximately 525 Ibs.

playing keys
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A drive shaft, resiliently coupled
to the synchronous running motor,
extends the entire length of the gen-
erator. Twenty-four brass gears, two
each of twelve sizes, are mounted on
this shaft, and the drive shaft itself
is divided into several sections con-
nected by flexible couplings. The
starting motor is mounted at the end
of this drive shaft, opposite the syn-
chronous motor.

The main generator proper is a
long structure in which are mounted
48 rotating assemblies, each consist-

Fig. 5-8. Model E Console

SPECIFICATIONS

DIMENSIONS—Closed: without pedal keyboard
57" wide, 40" high, 29" deep. Open: and
with pedal keyboard 57" wide, 467" high,
475" deep.

WEIGHT—Without bench or pedal keyboard—
441 pounds. Packed—504 pounds.

FINISH—American walnut.

MANUALS—Swell and Great, 61 playing keys

each.

PEDAL KEYBOARD—32-note, concave, radiating,
detachable, built to
Weight—91 pounds. Weight packed—150
pounds.

BENCH—47 pounds.

TONAL CONTROLS—9 preset buttons and 2 sets
of 9 adjustable harmonic drawbars for each
manual; for pedals 4 numbered and labeled
toe pistons, 2 adjustable drawbars (16’ and
8‘) and Great to Pedal 8’ Coupler.

EXPRESSION—2 expression pedals, one for
Swell and one for Great and Pedals. Visual
position indicators of sliding rod type.

MODEL E—Separate adjustable tremulants for
Swell and Great Manuals, Standard Main
and Chorus generator units; on and off switch
for Chorus.
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specifications. *

ing of a shaft and two discs knowy,
as tone or phonic wheels. These 5
semblies are coupled rcsilicmly ta
the drive shaft. Each of the brasg
drive gears engages two bakeljy
gears associated with opposite rota.
ing assemblies. (See Fig. 5-17),
These bakelite gears rotate freely op
the shafts with the tone wheels, ang
are coupled to their respective a5
semblies by a pair of coil springs,
There are 12 sizes of bakelite gears,
corresponding to the 12 sizes of driy-
ing gears. Thus 4 of the tone whee]
assemblies, each with 2 tone wheels,
run at each of 12 speeds.

Each tone wheel is a steel disc
about 2 inches in diameter, accu-
rately machined with a definite
number of high and low points on
its edge. (See Fig. 5-18). Each
high point on a tone wheel is called
a tooth. The number of teeth on
each of these tone or phonic wheels,

i

Fig. 5-9. Tone Cabinet (Model A-20)

SPECIFICATIONS ;
DIMENSIONS—Width 27, Depth 15“, Heigh!
30",

FINISH—American walnut.

WEIGHT—113 pounds.

OUTPUT—2() watts—1 amplifier, 2 speckers:
This small, decorative power cabinet emplo)i’c
one power amplifier and a pair of 12" .dynO"‘n
speakers. It is used for homes, mortuaries, ans
small churches, seating not over 100 p,e“; 3
where a limited amount of power is requiréc

o conjunction with the speed at
ohich the tone wheel is revolving,
mines the frequency of the tone
nerated.

‘Fach driving gear, with its two
elite gears and four tone wheels
in a separate compartment
onetically shielded from the rest
 steel plates which divide the gen-
tor into a series of bins.

1l four tone wheels in any one
partment run at the same speed.
individual tone wheel shafts
nounted in bearings made of a
porous bronze, and each of
bearings is connected to the
system by a cotton thread
ym the oil trough. Thus, oil from
‘trough is carried by capillary

. 5-10. Tone Cabinet (Model B-40)

Fig. 5-10
MODEL A-40 TONE CABINET
4 SPECIFICATIONS
IONS— e e
B 205 Width 267/, Depth 19

lack lacquer.
r~155 pounds.
—40 watts—2 amplifiers, 4 speakers.
-decorative, double-strength cabinet, de-
ln‘;r Use in banks of four or more, in
4 "tallations where the cabinets are con-

Wo power amplifiers and four 12*
are used.

HAMMOND ORGANS

ing surface. The drive shaft and
both motors are lubricated in a sim-
ilar manner.

The two spring couplings on the
motor shaft, the flexible couplings
between sections of the drive shaft,
and the tone wheel spring couplings
all contribute to the absorption of
variations in motor speed. A syn-
chronous motor does not deliver ab-
solutely steady power, but rather
operates with a series of pulsations,
one with each half cycle. If the tone
wheels were rigidly coupled to this
motor, this slight irregularity would
carry extra frequencies into each
tone wheel. In addition “hunting”
is suppressed by the resilient coup-
lings and inertia members of the
synchronous motor proper.

Associated with each tone wheel
is a magnetized rod about % of an
inch in diameter and 4 inches in
length, with a coil of wire wound

FIG. 5-10
MODEL B-40 TONE CABINET
SPECIFICATIONS

DIMENSIONS—Width 36" Depth 28';"—
Height 36"

FINISH—Walnut stain.

WEIGHT—225 pounds.

Weight packed 285 pounds.
OUTPUT—40 watts—2 amplifiers, 4 speakers.
A semi-decorative, double-strength cabinet de-
signed for use individually or in groups. The
B-40 is found desirable for many churches and
for large installations, for it may be used ap-
propriately in almost any setting. Two power
amplifiers and four 12” speakers are used.

FIG. 5-10
MODEL F-40 and FR-40 TONE CABINET
SPECIFICATIONS

DIMENSIONS—Width 32-15/16—Depth 28%—
Height—39-3/16.
FINISH—Walnut stain.
WEIGHT—F40 208 Ibs.—Packed 240 |Ibs.
WEIGHT—FR40 228 Ibs.—Packed 260 Ibs.
Output—F40 40 Watts 2 Amplifiers 4 Speakers
Output—FR40 40 Watts 2 Amplifiers 4 Speakers
The F-40 replaces the B-40 tone cabinet. Di-
i of the dwork have been altered so
that a reverberation unit may be accommodated.
With the addition of the reverberation unit it is
designated as FR-40.
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near one end. The tip of the mag-
net at the coil end is ground to a
sharp edge and mounted near the
edge of the tone wheel. Each time
a tooth passes this rod it causes a
change in the magnetic field which
induces a small voltage in the coil,
the frequency being determined by
the number of teeth and the wheel
speed.

Small coils are used on the higher
frequency magnets and larger coils
on the lower frequencies. It is found
that large pole pieces are needed on
the low frequency magnets to give
good frequency output, but it is
necessary to use smaller ones on the
high frequencies to prevent excessive
losses.

Some of the coils have copper
rings mounted on them for the pur-
pose of reducing harmonics. As
these are used only on fairly low-
frequency coils, the eddy current
loss in such a ring is small for the
fundamental frequency of that coil,
but high for its harmonics. This has
the effect of reducing the relative
intensities of any harmonics which
may be produced by irregularities in
the tone wheels. The wheels are cut
so as to give as nearly a sine wave
as possible, but the generated volt-
age seldom reaches that ideal con-
dition, since even a change in the air
gap will change the wave form. The
tip of each magnet, as well as the
edge of each tone wheel, is coated
with lacquer to prevent corrosion,
for, should oxidation set in, the
change in tooth shape would intro-
duce irregular frequencies.

As a means of eliminating any
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vagrant harmonics that may be Pres.
ent, there are filters consisting of
small transformers and condenserg
associated with certain frequencieg.
The transformers have a single
tapped winding, and this tap j
grounded, so one side, which is cop.
nected to the corresponding magney
coil through a condenser, forms ,
resonant circuit for the fundamenty]
frequency of that coil. This tends

Fig. 5-11. Tone Cabinet (Model C-20)

SPECIFICATIONS

DIMENSIONS—Width 29“—Depth 184"—
Height 53"

FINISH—Matched American butt walnut
antique brass hardware.

WEIGHT—153 pounds. g

OUTPUT—20 watts—1 amplifier, 2 speckers

Designed for vertical tone projection so as B4

obtain proper tone diffusion. One amplifier @

two 12" speakers are used.

and

emphasize the fundamental and
ppress harmonics.

The purpose of the chorus gen-
ator is to add a series of sharply
d slightly flat tones to the true
tones produced by the main gener-
wor. The resulting electrical wave
atains a complex series of undula-
which enhance many tone
ities, notably string and full or-
combinations.

4 SPECIFICATIONS
NS—! "__ el
oht 71+ Width 38“—Depth 271/

Wl:l;ul stain,

Pounds.

;40 watts—2 amplifiers, 4 speakers.
T 0 cabinet is especially adapted for
; nt'lowr.f where the indirect projection
e s desirable. Very often the ceiling
2% are the only ‘‘live'' or reflecting sur-
¥ this type of cabinet makes use of
3 "3;40’:.'::::;4 utilizes two power amplifiers

HAMMOND ORGANS

The frequencies covered by the
chorus generators are numbers 56
to 91 inclusive on the main gener-
ator. The difference in frequency
between the main generator and
cither flat or sharp tone is .89 for
frequencies 56 to 67 and .4% for
frequencies 68 to 91. It is necessary
that a lesser percentage of frequency
difference be present in the higher
register in order to avoid too rapid
undulation.

The chorus generator assembly,
like the main generator, has a drive
shaft with twenty-four brass gears.
Each gear drives a single assembly
consisting of two tone wheels. The
drive gears vary as to the number
of teeth, and the tone wheels oper-
ate at twenty-four different speeds.
This generator has forty-eight tone
wheels, each with a separate mag-
net and pick-up coil. Of these tone
wheels, twenty-four are single and
twenty-four are double (see Fig.
5-19). The double tone wheels con-
sist of two discs with different num-
bers of teeth mounted on one brass
hub. The single wheels are electri-
cally connected in pairs, each pair
being so connected as to have the
same effect as one double wheel.

E. Keying Systems
ManuaL CHassis ASSEMBLY

The manual chassis assembly
which includes the upper and lower
manuals and the preset panel, has a
terminal strip under each manual
made up of 82 or 91 terminals, de-
pending on the generator being
used, to accommodate the frequen-
cies from the tone generator assem-
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bly. Each manual has 61 playing
keys, 9 preset keys, and 2 adjust

Fig. 5-13. Tone Cabinet (Model DX-20)

SPECIFICATIONS
DIMENSIONS—Width 28"—Depth 16%"—
Height 56"
FINISH—Face and sides of American walnut.
WEIGHT—149 pounds—D-20: 171 pounds—
DR-20: 178 pounds—DXR-20.

OUTPUT—20 watts—1 amplifier, 2 speakers. *

D-20—tonally identical with Model C-20, the
D-20 fills a need for a cabinet for use in a
wide variety of installations where decorative
qualities are a secondary consideration.
DX-20—equipped with rotor tremulant.
DR-20—equipped with reverberation unit.
DXR-20—equipped with rotor tremulant and re-
verberation unit.

Only one R type cabinet is required to fur-
nish reverberation control for any installation.

One power amplifier and two 12" speakers
are used.

The type of speaker mounting (flat or V
baffle) in the above cabinet is dependent upon
the design prevalent at the time of manufac-
ture.
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keys, each of which operates Nine
small bronze contact springs vy,
precious metal points. When key
is pressed these points make cqp.
tact with nine busbars extending th,
entire length of the manual. T},
busbars also have precious metal cop,.
tact surfaces.

The nine contact springs on each
key carry an equal number of har.
monics of the particular note with
which they are associated and are
connected by resistance wires to the
proper terminals on the terminal
strip. Therefore all key contacts are
alive whenever the generator is run-
ning.

When a playing key is pressed,
its nine frequencies are impressed

Fig. 5-14. Tone Cabinet (Model ER-20)

SPECIFICATIONS

DIMENSIONS—Width 31“—Depth 18"—

Height 383%4"
FINISH—Walnut.
WEIGHT—144 pounds. .
OUTPUT—20 watts—1 amplifier, 2 speckel™

The ER-20 tone cabinet is electrically andal
lent to other cabinets having R-20 in the M0y
designation. However, the woodwork is de$'g,nc
for use in homes where a more artistic <@ ¥
is preferred.

One power amplifier and two
are vsed.

12" speak""

. the nine busbars of the manual.
< there are no wires connected to

-15. Tone Cabinet (Model HR-40)

2 SPECIFICATIONS
ISIONS—Width 33" — Depth 167" —
ght 48"

Walnut Stain

—H-40—147 pounds

Weight packed—205 pounds
HR-40—162 pounds

Weight packed—220 pounds
INPUT—H-40 Early Units—234 watts
Later units—175 watts

HR-40 Early Units—240 watts
Later units—175 watts

—40 watts—1 amplifier—11 speakers
0 watts—1 amplifier—11 speakers

© 12" treble and nine 10 bass speakers)

i H series tone cabinets are designed for

all types of installations; church, home,

and entertainment places. Its response

-directional. The highs are projected

ically and lows horizontally.

ne cabinet contains separate amplifier

r treble and bass response with cross-

Peint at 200 cycles.

plifiers are not interchangeable with ampli-

"oﬂnr model tone cabinets.

R-40 has reverberation on treble section

Verberated signal cannot be fed from

o another tone cabinet.

models of this tene cabinet were

lml With separate treble and bass ampli-

? These amplifiers were later consoli-
N one unit.

T weight of 1
: il earlier units add 31 pounds to

rlier
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must be depressed before any circuit
can be completed. Each preset and
adjust key has nine contacts exactly
like those of the playing keys. These
keys have a locking and trip mecha-
nism which allows only one key to
be in operation at one time. The key
at the extreme left end of the manual
is a cancel key with no contacts,
which releases any preset or adjust
key that happens to be depressed.

The adjust keys, Af & B, are
connected by flexible wires, color-
coded for easy identification, to the
corresponding nine drawbars. The
drawbars slide over nine busbars
which are connected to taps on the
matching transformer. These bus-
bars correspond to different intensi-
ties of sound as shown by numbers
on the drawbars.

The nine preset keys, from Cf
to A inclusive, are wired to flexi-
ble leads terminating at the preset
panel in the back of the console,
where the various tone colors are
set up connecting each wire to a
screw terminal corresponding to the
desired intensity of the harmonic.

PepaL SwitcH ASSEMBLY

The pedal switch is similar in
construction to the manuals, except
that only four busbars are included
instead of nine. Each of the 25
pedals actuates a double set of con-
tact springs, making eight contacts
available for each note. Each note
consists of a fundamental and a
number of harmonics, no sub-har-
monics being used. The pedal con-
tact springs are connected to termi-
nals by resistance wires similar to
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Fig. 5-16. Tone Cabinet (Model JR-20)

SPECIFICATIONS

DIMENSIONS—Width 293,“—Depth 1574"—

Height 393/4".

WEIGHT—120 pounds.

The JR-20 Tone Cabinet is finished in walnut
panels. This cabinet is similar to the H Series
H d Tone Cabinets in that treble and
bass tones are sounded through separate loud-
speaker systems. The treble tones are produced
by a twelve-inch dynamic speaker and are
projected vertically through a top grille open-
ing. The bass tones are produced by a bank
of four ten-inch dynamic speakers mounted on
a vertical bafle and speaking through the front
grille.

The JR-20 Cabinet may be used singly or in
groups to provide additional volume. Such ad-
ditional tone cabinets may be connected direct
to the JR-20 to sound whenever the organ is
being played, or they may be connected through
an echo switch so that either cabinet may be
sounded independently of the other at the
player's option.

The JR-20 Tone Cabinet contains the Re-
verberation Control.

The JR-20 is iq g H d Tone
Cabinets in that the reverberative effect may

be introduced into the treble tones, or the bass «

tones, or both optionally. This is accomplished
by use of two Reverberation Selector Switches,
one for ‘‘Treble’' and the other for ‘‘Bass'’
tones. For example, if the JR-20 is installed
where carpets, draperies, and other acoustic ab-
sorbent materials are found, the reverberation
selector switch for the treble and for the bass
would probably both be set in the ‘‘high'' posi-
tion. When the JR-20 is installed as one of
several tone cabinets in a larger enclosure such
as a church, the player will probably find that
he wishes to have the treble tones reverberated
but not the bass tones so he would set the
treble selector switch in the ‘‘medium'' or
‘*high'' position and the bass selector in the
"low'" or ''off'’' poesition.
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those used in the manual assembly
and a cable connects these terminal;
through a wiring tube to the prope,
terminals on the generator termip,)
strip.

Four colored wires carry the pedy)
tones from the busbars to the pedy)
drawbars. In some models the wires
are connected first to a resistor pane|
on the back of the manual assembly,
A small choke coil and resistor
mounted on the manual assembly
are wired to the lower drawbar and
serve to filter out any higher har-
monics which might be present in
the lower pedal frequencies.

F. Harmonic Drawbars

Fig. 5-20 shows one group of har-
monic drawbars, by which the
organist is enabled to mix the funda-
mental and any or all of eight dif-
ferent harmonics in various propor-
tions. The third bar from the left
controls the fundamental, and each
of the other bars is associated with
a separate harmonic. If a drawbar
is set all the way in, the harmonic
it represents is not present in the
mixture.

Each drawbar may be set in cight
different positions by the organist
in addition to the silent position-
Each position, as marked on the
drawbar, represents a different de-
gree of intensity of that harmonic.

A tone color is logged by noting
the numerical position of the varl-
ous drawbars. For instance, the ton€
set up on Fig. 520 is known as ton¢
23 6444 222. After a tone is so 108"
ged it may be made available aga!”

setting the harmonic drawbars

a the pedals the harmonic re-
ces have been combined into
drawbars which may be used
rately or in combinations. When
left drawbar is used emphasis
iven to the lower bass tones, and
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tion of this switch is not intended
to be used. No harm will result
from leaving the switch in this posi-
tion, but reduced volume will be ob-
tained.

Models B-2, C-2, and RT-2 have
the “selective vibrato” feature which
makes the vibrato effect available on

BAKILITE GLAR

vibrato effect is created by a
odic raising and lowering of
, and thus is fundamentally dif-
nt from a tremolo, or loudness
tion. It is comparable to the
produced when a violinist
s his finger back and forth on
ng while playing, varying the
uency while maintaining con-
t volume.

Vhen the “vibrato chorus” switch
odels BV, BCV, CV, DV, and
is pushed to the left, normal
to is obtained with the vibrato
Vitch in positions 1, 2, or 3. When
lever is pushed to the right a
or ensemble effect, combining
diltion organ tone with vibrato
> 15 obtained, The center posi-

Fig. 5-17. Section of Main Generator

either manual separately or on both
together. Two tilting tablets con-
trol the vibrato for the two manuals,
while the rotary switch selects the
degree of vibrato or vibrato chorus
effect. The “Great” tablet controls
the vibrato for the pedals as well
as the Great manual.

TONE WHEEL

MAGNET
coiL

Fig. 5-18. Tone Generator (Sketch)

Hammond organ consoles equip-
ped with vibrato differ from tremu-
lant models in the omission of the
tremulant switch, tremulant control,
and non-vibrato preamplifier, and in
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DRIVE SHAFT

DOUBLE TONE WHEEL

BAKELITE GEAR

Fig. 5-19. Chorus Generator
Tone Wheel Assembly

the addition of the vibrato line box,
scanner, vibrato switch, vibrato
chorus switch, and vibrato pre-
amplifier. Three degrees of vibrato
are available, and in addition the
vibrato chorus switch offers a dif-
ferent degree of chorus or celeste
effect with each of the three degrees
of vibrato. A conversion kit is also
available for installation in most
older consoles. The selective vibrato
of current models is not available in
kit form. Consoles with a “V”
designation have a single vibrato;
those with a “2” designation have
a split vibrato.

The Hammond organ vibrato

equipment (see simplified block
diagram, Fig. 5-21) varies the fre-
quency of all tones by continuously
shifting their phase. It includes a
phase shift network or electrical time
delay line, composed of a number of
low-pass filter sections, and a capa-
city type pickup or scanner, which
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is motor-driven so that it scans back
and forth along the line.

Electrical waves fed into the lin
are shifted in phase by each line Sccc
tion (the amount per section bcin;
proportional to frequency), so thy,
at any tap on the line the phase i
retarded relative to the previous (a[;_

The scanning pickup traveling
along the line will thus encounter
waves increasingly retarded in phage
at cach successive tap. As a shift iy
phase is equivalent to an instanta-
neous change in frequency, the con.
tinuous éhangc in phase becomes 3
continuous  frequency  variation,
Since the scanner sweeps from start
to end of the line and then back, it
alternately raises and lowers the out-
put frequency, the average remain-
ing equal to the input frequency.

The exact amount of frequency
shift -depends not only on the
amount of phase shift in the line but
also on the scanning rate. This rate,
however, is constant because the
scanner is driven by the synchronous
running motor of the organ.

SUB FUNDAMENTAL
SUB 3RD HARMONIC.
[FUNDAMENTAL
0

Fig. 5-20. One Harmonic Drawbar GrouP

The degree of vibrato (or amount
of frequency shift) may be varc
by a switch (not shown in Fig. 5-21)
which causes the whole line to b€
scanned for #3, (wide) vibrat®
half of it for #2, and onc fourth
for #1,

A vibrato chorus effect, similar to
. effect of two or three slightly
wune frequencies mixed to-
, 1s obtained when the vibrato
put signal is mixed with a por-
of signal without vibrato. With
ibrato chorus switch in “vibrato

SECTIONS OF VIBRATO LINE

oo

‘signal appears across the vibrato
‘and the rest across a resistor in
with the line. As the vibrato
is applied to the part of the
appearing across the line but
to the part appearing across the
stor, the combination produces a
s effect.
tremulant or tremolo is a
iodic variation in intensity of all
es without change in pitch. When
tremulant control is turned as
 possible to the left, the tremu-
s entirely off. As it is turned
right (clockwise) the degree
emolo gradually increases until
iches the maximum at the ex-
® right position. The white dot
on the knob indicates at a
the degree of tremolo present.
tremulant controls are used on
Model E console, one for each
al. These are controlled by
te levers located on the con-
The tremulant is not incorpo-
o0 models having vibrato.
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Fig. 5-22. Reverberation Unit

H. Reverberation Control

The reverberation control is an
electro-mechanical device which in-
troduces multiple echoes by means
of reflections within a network of
coil springs and thereby provides
adequate reverberation in locations
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where the natural reverberation is

«« above the short oil tube a
not sufficient. (

ecting pin” attached to the
. causes partial reflection and
make the over-all response
'uniform.

' eater amount of oil in the

the driver and prevent undes;
reflections. g
The reverberation unit (see Fig.
5-22), about 4 x 5 inches in cross
il section and about 4 feet high, is con-
| nected to a reverberation preampli-
fier built into the power amplifier.
(In some models of tone cabinets
the reverberation preamplifier is a
separate unit connected to the power
amplifier by cables.) The entire
equipment is attached to the organ

tone cabinet.

A sound wave from the stirry
travels down the open spring at
far right to the crystal pic](upe

where an electrical signal js
ro- ill i d
tube will cause increase
duced and conducted to the Power B Gich reflcction’ and

amplifier. This is the “first reflected :
signal,” delayed about 1/15 second 'rcu%\;llcsc tljl\cdjrlx:::?;);r d(:(f: z;:;i;i

from the part of the original s;
lgna] &
- : this tube, therefore, changes
Whint et divtly | o the Powes erberation ,time and ;imulagtcs

lifier. i
amplifier es of different sizes.

erberation selector switch”
plifier circuit following the
be adjusted to pass more
s of the reflected signal in pro-
to the direct signal. While
not actually change the re-
on time, it is a convenient
change the amount of re-
on instantly.  Generally,
, the oil level in the short
left constant, at the position
iended on the tone cabinet

The same wave from the stirrup
also travels down the second spring
from the left, which enters the short
oil tube. At the bottom of this
spring the wave is reflected back
along the spring, reduced in in-
tensity by the damping action of the
oil. At the stirrup the horizontal
lever transfers the wave to the right-
hand spring, and it goes on to the
crystal to produce a “second re-
flected signal” about 3/15 second
after the direct signal.

Very little of the energy of each
wave is absorbed by the crystal, and
the rest is reflected back along the
spring. The “first reflected signal”
traverses the right spring, is trans-
ferred by the lever, and goes down
the spring to the short oil tube.

Here it is reflected in reduced in-
tensity, retraces the same path 10
the crystal, and produces a “third
reflected signal” about 5/15 second
after the direct signal. The “]S€C0"c
reflected signal” is similarly €
i andg s con{inucs : t;; on the amplifier, thereby
over and over, giving a series © e phase of the reverber-
signals about 2/15 second apar® 3} :
until the vibration is dissipated Y ] iy only a single reyerbera-
oil Bt L oy ube. 1S necessary for any installa-

Reverberation is applied to the

organ music after it leaves the con-

‘ sole. Part of the console signal goes
| directly to the power amplifier and
part goes into the reverberation
channel, after suitable amplification.

The electrical signal fed into the
reverberation unit is converted into
mechanical energy by a moving coil
driver unit, similar to a dynamic
speaker without a cone. The me-
chanical waves are transmitted thru
coil springs, which have the property
of conducting sound vibrations
much more slowly than the speed
of sound waves in air. In this way
a spring of convenient length can
introduce a delay equivalent to that
obtained in a large hall.

The driver unit, at the top of Fig.
5-22 introduces up-and-down vibra-
tions into the stirrup directly under
it. The two enclosed springs under
‘ | stirrup hold it in position but per-

mit it to move freely up and down,
‘ and the spring at the far left bal-
‘ ances the pull of the others. These
‘ il three springs are almost entirely im-
|

select the best amount of
ation for each installation.

erberant room it may hap-
t the reflected waves of some
quency note will return at
ight instant to produce par-
ation of the original note.
thing may happen in the
stem, particularly on some
notes. This effect may
reduced by turning the 2-
VEr unit plug a quarter turn

mersed in oil, as they act largely as
dampers to stabilize the response of
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tion, regardless of the number of
tone cabinets used. The reverbera-
tion unit is connected to the first
power amplifier (the one to which
the console cable connects), and the
reverberated signal is supplied from
that amplifier to additional cabinets.

An exception occurs in the case
of Type HR-40 tone cabinets, in
which reverberation is applied only
to the treble channel and no rever-
berated signal is available for addi
tional cabinets. If reverberation is
desired on several H series cabinets,
each must be equipped with a re-
verberation unit. If any cabinets of
other types are used in addition, a
single reverberation unit will be suf-
ficient for all of them. However,
several reverberation units in one in-
stallation will give better ensemble
results.

When two or more types of cabi-
nets are used in any installation, it
is preferable that any H series cabi-
nets be connected first to the console
in order that reverberated signals
may not enter the bass amplifier
channel. Otherwise there may be ob-
jectionable irregularities in the re-
sponse of the lower pedal notes.

I. Pedal Solo Unit
(RT and RT-2 Organs)

The pedal solo unit incorporated
in these consoles provides a series of
bright pedal solo tones in addition
to the usual pedal accompaniment
tones. The pedal solo tones, gener-
ated by a vacuum tube oscillator cir-
cuit, are controlled by a volume con-
trol knob and eight tilting stop
tablets, of which one turns all the
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pedal solo tones on or off while the
others provide various pitch registers
and tone colors. The pedal solo unit
is independent of the electromag-
netic tone wheel generator and can
be turned off without affecting the
balance of the organ.

Only one pedal solo note will play
at a time (if two pedals are de-
pressed at a time, only the higher
one plays), but this does not affect
the foundation of accompaniment
tone controlled by the two pedal
drawbars. It is possible, therefore,
for the left foot to play a bass ac-
companiment note set up on the
pedal drawbars, while at the same
time the right foot plays a pedal solo
note (the accompaniment tone on
this higher note being masked by the
high solo quality).

The pedal solo unit is designed as
a part of these consoles, and because
of mechanical limitations it is not
adaptable to any other model.

All notes of the pedal solo unit
are controlled by a double-triode
vacuum tube master oscillator circuit
operating at audio frequencies from
523 to 3136 cycles per second, cor-
responding to 1-foot pitch. Thus the
master oscillator operates over the
full pedal keyboard range of 32
notes. Each time a pedal is de-
pressed its tuning contact tunes the
oscillator to the pitch associated with
the corresponding key in this 32-note
range.

The output of the oscillator is fed
into a series of five cascaded fre-
quency dividers, each of which di-
vides its input frequency by two and
thus produces a note an octave lower
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than its input frequency. T}, f
dividers thereby provide pitcheg ch
one, two, three, four, apg ﬁ‘?
octaves below the pitch of the OScilc
lator. In this way, when the 05cil.
lator is tuned to some given note-
each divider produces a note i,;
exact octave relation to the oscillator
thus forming a series of six note;
having exact octave relationships.
The particular frequency divider
or dividers selected for sounding
through the amplifier and speaker
system of the organ will depend
upon which of the stop tablets are
used.

A control contact under each
pedal causes the control tube to
transmit the signal to the amplifica-
tion system with a controlled rate of
attack.

Electrically the pedal solo unit is
very similar in principle to that of
the Hammond Solovox, although
there are, of course, many differences.
It employs tuning coils, tuning ad-
justment knobs, a master oscillator,
and frequency dividers similar to
those in the Solovox; and the stop
tablets are similar in function to
the register controls of the Solovox.

The pedal solo generator is 2
chassis which looks like an amplifier
and contains the master oscillator
five frequency dividers, an ampli-
fier, a control tube, and a powWer
supply. It is located directly abo¥e
the pedal switch assembly, near .
left side of the console as viewed ¢
the rear.

The tuning coil assembly C‘?;:
tains 32 adjustable inductance '

: o1 e orii
which tune the master oscillat

i
i

frequencies of the 32 pedal
It is mounted above the pedal
assembly, near the right side
console as viewed at the rear.
control panel, with eight stop
nd a volume control knob,
nted at the right end of the
anual.

pedal switch has nine con-
der each pedal key. One is
tuning the pedal solo unit,
nd serves to key the ampli-
make the pedal solo note
, and the other seven carry
from the main (tone
generator to the pedal draw-

lification System

electrical impulses which
the tones of the Hammond
given their original amp-
by a preamplifier located
nsole, and are then trans-
to the power amplifiers
are located in the tone cabi-
will be noted that no power
mer is included in the pre-
on organs up to those
selective vibrato but that
ired plate current on these
models is supplied by the
amplifier in the first tone

control is included in the

ifier whereby the relative
ity of the high and low fre-
 may be changed to suit
1€l conditions by varying the

de of the higher frequencies.
€ control will be found on
plifier. The JR tone cabi-
V€ an additional tone con-
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trol on their power amplifiers.

A microphone or phonograph pick-
up may be used with the organ
if special circumstances make it
desirable. On vibrato consoles the
input terminal, located under the
cap marked “HI IMP INPUT” on
the preamplifier, goes to the grid
of one input tube. This circuit has
an input impedance of 1 megohm
and requires an input signal of
about 60 millivolts maximum.

On non-vibrato consoles the input
terminal, marked “P” on the pre-
amplifier, goes through a screen
by-pass condenser to the screen of
the input tube. This terminal is
normally grounded, and the input
device should have an impedance
of 500 ohms or less in order not to
reduce the volume of the organ. A
signal level of a volt or more is
required to drive this point, and
therefore it is suggested that a
microphone or phonograph be con-
nected through a suitable preampli-
fier having an output impedance of
about 200 ohms.

The push-pull signal line from
the preamplifier output transformer
to the tone cabinets has a total im-
pedance of approximately 200 ohms.
As it is connected directly to the
grids of the power amplifier input
tubes, practically any number of
power amplifiers may be connected
in parallel.

K. Spinet Organ (Models
M and M-2)
GENERAL DESCRIPTION

The Spinet Model console is com-
pletely self-contained with its own
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12-inch loud-speaker. It has two
manuals of 44 keys each, a 12-note
pedal keyboard, and an expression
(or swell) pedal for controlling the
volume. All tones are produced by
electromagnetic tone generators and
electrically amplified, as in other
models of. the Hammond organ.
Selection of tone colors is made by
adjusting 9 drawbars for the upper
manual, 8 for the lower manual and
1 for the pedals. Other characteris-
tics of the music are adjusted by

Fig. 5-23. Complete Spinet Organ

means of six or seven tilting control
tablets. (The M-2 has seven tablets
including split vibrato). A push
button and a toggle switch, located

in the front of the console beneath -

the manuals, are used to turn on the
organ.

Fig. 5-23 shows the front of the
console and Fig. 524 is a rear
view, with the dust cover removed.
Fig. 5-25 is a block diagram of the
M-2 organ.
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ManNuaLs

Musical frequencies from the tone
generator go through the Manyg]
cable to terminal strips on the two
manuals and from them to the key
contact springs.

The two manuals do not coye,
exactly the same pitch range, by,
they are arranged so that keys of
like pitch are in line.

Under each key are nine contact
springs (for the fundamental apg
eight harmonics of that key) which
touch nine busbars when the key is
pressed. (Some keys at the right
end of each manual have fewer
springs). All contact springs and
busbars have precious metal con-
tact surfaces to avoid corrosion, and
the manuals are sealed to exclude
dust insofar as possible.

Harmonics DrRAwWBARS

The left group of eight harmonic
drawbars (Fig. 5-26) is associated
with the lower manual, and the
right group of nine drawbars con-
trols the upper manual. By sliding
these drawbars in and out the
organist is able to mix the funda-
mental and harmonics (or over-
tones) in various proportions. The
distance a bar is pulled out deter-
mines the strength of the corre:
sponding harmonic; and if a draw-
bar is set all the way in, the hﬂ'f‘
monic it represents is not present 11
the mixture. Neither manual wil
play unless at least one of its dra¥”
bars is pulled out at least part of the
way. s
The drawbars slide over "¢
busbars extending the length of the

HAMMOND ORGANS

bar assembly, representing the
nsity levels, and each drawbar
35 two contacts connected together
a one-ohm resistor. As the draw-
oves, at least one of the con-
is touching some busbar at all
, and therefore there is no
spot” in the drawbar motion.
one-ohm resistor avoids an act-
short circuit between adjacent

busbars are connected to taps
- Iesistor to provide the nine
of volume available on each
Par, The tapped resistor, with

Fig. 5-24. Back View of Spinet Organ

a total resistance of about half an
ohm, is located at the end of the
drawbar assembly, and is connected
to the low-impedance primary of
the matching transformer. The high-
impedance secondary of this trans-
former is wired to the amplifier
input terminal.

PepaL Drawsar

The center drawbar adjusts the
volume of the pedals. It operates a
variable condenser which is con-
nected to the pedal section of the
amplifier.
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Fig. 5-26. Drawbars and Control Tablets (Model M-2)

i

the correct note. Immediately the
“pedal keying contact” closes, caus-
ing the note to sound. When the
pedal is released a mechanical latch
keeps the “pedal contact” open, so
that the last-played pedal note con-
tinues to sound for a length of
time determined by the setting of
the “pedal decay” tablet and a
“pedal sustaining control” attached
to the expression pedal.

ExprEsstoNn PepaL

The “expression” pedal, some-
times called “Swell” pedal, is oper-
ated by the player’s right foot and
varies the volume of both manuals
and pedals together. It is connected
mechanically to a special variable
air condenser mounted on the am-
plifier. When the pedal is tilted back
(“closed”) by the player’s foot, the
music is softest, and when pushed
forward (“opened”), the music is
loudest.
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Attached to the expression pedal
is a “pedal sustaining control” lever,
which is operated by sliding the foot
sidewise on the pedal. If this lever
is not pressed, each pedal note dies
away rapidly or slowly, depending
on the setting of the “pedal decay”
tablet. If the lever is pressed to the
left, the last-played pedal note dies
away much more slowly.

ConrtroL TABLETS

Each of the six or seven control
tablets (Fig. 5-26) has two posi-
tions. The “volume” tablet changes
the over-all volume of the organ and
thus supplements the expression
pedal. The “pedal attack” tablet
determines how fast a pedal note
sounds after a pedal is depressed,
and “pedal decay” determines how
fast the sound dies away after the
pedal is released.

The “vibrato” tablets turn the
vibrator on and off for each manual,
and the next tablet provides a choice
of “normal vibrato” or “vibrato
chorus” (it is effective only when a
“yibrato” tablet is “on”). The last
tablet can be set for “small” or
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“normal” vibrato to adjust t}, x
tent of the pitch variation pro\'ide(i
by the vibrato mechanism.

All of the control tablets are
equipped with precious metal ¢qy
tact surfaces to minimize the effect
of dirt or corrosion.

AMPLIFIER ASSEMBLY

The amplifier assembly is on ,
single chassis but is actually cop,.
posed of four sections: manug|,
pedal, intermediate, and output, g4
indicated in the block diagrams,

The manual section (M-2 organ)
is composed of two channels con-
nected to the “vibrato” and “po
vibrato” input terminals. Either of
the two matching transformers can
feed a signal into either input chan-
nel, depending on whether the cor-
responding control tablet is set for
vibrato “on” or “off.”

Signals entering the “no vibrato”
channel are amplified and fed di-
rectly into the intermediate section
of the amplifier, while signals going
into the “vibrato” channel pass
through the vibrato system first
The output signal of the vibrato
system is combined with the “no vt
brato” and pedal signals at the grid
of the intermediate amplifier.

Suitable tonal balance is secure
in the “no vibrato” channel by 2
feedback network. Similar tond.
balance is provided in the “vibrat®
channel by a feedback network- ¥
two channels are matched at the
factory. J

The pedal amplifier, C'Omp"ssi‘
of one tube, receives its sign4 "
rectly from the pedal generator™
When a pedal key is presse

~dal contact” opens, delivering a
qal voltage of the proper fre-
ncy to this tube. The note can-
sound instantly, however, be-
the tube is normally cut off
negative 21 volt grid bias.

the end of the pedal stroke
‘pedal keying contact” (com-
to all pedals) closes. This
a resistance from the bias
to ground, discharging the
ondenser and allowing the
: to sound.

 “pedal attack” is at “normal”
. a single resistor is placed
ss the bias condenser when the
keying contact closes. This
¢ quickly discharges the con-
er, and the note sounds quickly,

&

case “pedal attack” is set at

* the shunting resistor is in-
sed and so the bias condenser
ot discharge as quickly. It takes
preciable time, therefore, for
to drop low enough so that
te sounds.

n the pedal key is released,
pedal keying contact opens,
g cutoff bias to be applied
to the tube. With “pedal
set at “fast” this occurs
. With “pedal decay” set at
al” the increased resistance
the charging of the condenser
its the tone to sound for
ger time.

‘the “pedal sustaining control”
Perated (lever on expression
L pressed to left), an additional
is introduced. This delays
ging of the condenser still
nd causes the note to sound
much longer time.

HAMMOND ORGANS

A latching mechanism holds the
last-played pedal contact open until
some other pedal is operated, in
order to insure that the correct note
will sound throughout the decay
period.

To prevent a pedal note from
sounding when the organ is first
turned on, a resistance of five ohms
inserted in series with the heater of
the pedal amplifier tube lengthens
its warm-up time so that the cutoff
bias is applied before the tube is

conductive.

INTERMEDIATE SECTION
OF AMPLIFIER

From the plate of the pedal am-
plifier tube the pedal signal passes
through a variable air condenser
(operated by the pedal drawbar) to
the intermediate amplifier. At this
point the pedal signal is mixed with
the vibrator and non-vibrato manual
signals.

Moving the “volume” tablet to
“soft” reduces the overall volume of
both manuals and pedals by shunt-
ing a small condenser across the
input of the intermediate amplifier.
At the same time it provides pedal
compensation by adding a resistor
in series with the pedal generators
and thereby increasing the relative
volume of the pedals.

The small feedback condenser
from plate to grid of the intermedi-
ate amplifier is a means of increas-
ing the effective input capacity of
the tube. In this circuit the effective
input capacity is this value multi-
plied by the amplification factor of
the tube, or a total of about 2500
micromicrofarads. This provides a
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suitable load for the output of the
scanner and the pedal drawbar.

The combined manual and pedal
signals go through the intermediate
amplifier to the expression control
(operated by the expression pedal),
which is a special variable air con-
denser with a single set of movable
plates and two sets of stationary
plates. With the expression pedal in
“loud” position the signal is trans-
mitted directly to the grid of the
following tube, while in “soft” posi-
tion the signal goes through a tone-
compensated attenuating network.
At intermediate positions the signal
is obtained from both sources, pro-
viding a continuously varible con-
trol.

OuTrPuT SECTION OF AMPLIFIER

The second half of the 6SN7 tube
is a phase inverter driving push-
pull output tubes. A small feedback
condenser from voice coil to grid
of the 6SC7 makes the pedal re-
sponse more uniform by reducing
speaker resonance. This condenser
(located in the expression control
unit) is variable and is adjusted at
the factory.

Special Equipment

Rabpio, PHONOGRAPH,
orR MicrorPHONE

A phonograph, radio, or micro- -

phone amplifier will play through
the organ speaker if connected to
the pin jack marked “RADIO-
PHONO” on the organ amplifier.
This terminal has an impedance of
100,000 ohms to ground, and a %
mfd. blocking condenser must be
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used in series with the input ;
The device should have an ¢
level of about !5 volt maximf:lt
and must have its own volume con.
trol, as neither the expression P?-dai
nor the “volume” tablet will affect
it. The organ may be played 4 the
same time. The pin jack takes a
standard single-conductor  shieldeg
connector.

Occasionally for special effects j,
may be desirable to apply vibrato
the signal from a phonograph, radi,
or microphone. In this case conncct’
to the pin jack marked “SPEC.
INPUT.” This point has a low im.
pedance to ground (about 7000
ohms) and may conveniently be
driven from the voice coil terminals
of an amplifier having a level of
about 5 volts maximum. The ex-
pression pedal, “volume” tablet, and
three vibrato tablets will then be
effective on the input signal just
as they are on the organ music.

&na,

EXTENSION SPEAKER

An additional tone cabinet may
be attached to the organ if special
circumstances make it desirable. It
should be connected through an
“echo” speaker kit mounted on the
console. It is essential that the
speaker be designed for this purpose
to bring out the full tones of the
organ. The console speaker may be
left operating or not, as desired-

Hammond organ tone cabinets
may be used as extension speaker
for the Spinet model. If the echo
kit is not available, connections €32

be made as follows: Connect the #

two grid input terminals of the t07¢
cabinet amplifier to the two voice

HAMMOND ORGANS

FICATIONS

: With music rack—45%” wide, 25%"” deep, 42” high;
without music rack, 34%” high. Depth with bench in
normal playing position, 43”.

Console, 243 pounds; bench, 18 pounds.

Swell and Great (upper and lower) 44 keys each.

12-note.

One expression pedal controlling Swell, Great, and Pedals;
dynamic range, 28 decibels.

minals of the Spinet ampli-
nd connect the ground termi-
the tone cabinet amplifier to
inet amplifier chassis. The
wire can conveniently be
under a screw holding the
wire terminal cover on the
amplifier. The AC power for
cabinet must be supplied
an external switch, as the
console wiring is not desig-
to carry any additional load.
In Model M console

serial number 3000 (with
rs marked type M-A) the
it transformer does not have
ded center tap, and there-
center tap for the push-pull
:abinet input must be provided
nnecting two resistors in series
the voice coil terminals, with
ion of the two resistors

d to the chassis. If the con-
eaker is to be left connected,
bon resistors of about 100

s each may be used. In case

sole speaker is to be discon-
use two 5-watt wire-wound
s of not more than 10 ohms
1D order to avoid unloading

the amplifier and thus injuring the
amplifier.

Ear PHONES

Ear phones may be connected to
the organ if someone wishes to
practice without disturbing others.
They will generally give adequate
volume when connected to the
“yoice coil” terminals of the ampli-
fier, with the speaker disconnected.
Caution: In consoles below serial
number 3000, a 10-watt, wire-
wound resistor of 6 to 10 ohms
resistance must be placed across the
terminals to avoid unloading the
amplifier.

L. Chord Organ (Model S)
GENERAL DEscripTION

The Hammond Chord Organ is
completely self-contained (see Fig.
528). It has a 37-note keyboard
played with the right hand; a set of
96 chord buttons played with the
left hand; a chord bar operated by
the palm or thumb of the left hand
to accent chord rhythms; two bass
pedals played with the left foot;
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twenty stop tablets for controlling
the character of tones produced;
three balancers for adjusting the
volume of the various divisions;
and a knee-operated expression con-
trol to regulate volume of the entire
instrument.

To install the chord organ it is
necessary only to attach the music
rack, which is packed with the con-
sole, and to plug the line cord into
a wall outlet. The power source
must be alternating current of the
approximate voltage and frequency
indicated on the name plate. The
frequency need not be constant,
but must remain within the indi-
cated range. Oiling is not required.

Full instructions for connecting
a radio, phonograph, microphone,
extension speaker, or ear phones to
the Chord Organ can be obtained
from the factory.

TurNiNG ON AND OFF

.To turn on, swing the expres-
ston control lever downward and
to the right. A pilot light above the
keyboard indicates when the instru-
ment is on. The volume increases as
the lever is pushed farther to the
right. To turn off, swing the lever
to the left and upward until the
switch clicks.

Musicar Divisions

The “Solo” Division is played"
by the keyboard and is used for
playing a melody with the right
hand. It is used practically all of
the time as it has the greatest variety
of tonalities in all pitch registers.
As its name implies, this division
plays only one note at a time, If
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several keys are held down at ¢
the solo note of only the hi,hcc’
one will play. S
The “Organ” Division i
pendent of the solo divisiop b
played by the same keys. s
augment those of the solo dj,

inde.
ut jg
[Ones
'iSiOn

Fig. 5-28. Complete Chord Organ

and also make it possible to play
full chords with the right hand.
It is often desirable to use both
the solo and organ divisions at the
same time. As the melody note is
usually the highest one played, it
will be the one played by the solo
division and can be emphasized by
using a contrasting tone quality and
greater volume on the solo division-
The “Chord” Division has 96
Chord Buttons, played with the left
hand, which furnish accompan
ment to harmonize with the melody:
As each button selects a full chord
(along with the accompanying bas®
note), only one button is plﬂ)'Cd at
a time. The chord division al%

includes the Chord Bar, which ¥

ed with the palm or thumb of
'eft hand to sound the chord
d by the chord buttons. (If
ustain Cancel” tablet is off,
ord sounds softly but is made
by pressing the chord bar).
“Pedal” Division has two
dals which are played with
foot to sound the deep bass
selected by the chord buttons.
two pedals play two different
 for each chord in order to
tonal variety.

EsstoN CONTROL AND BALANCE
N

ie Expression Control is the
- which extends from under-
the keyboard. It is operated
right knee, and serves to
the volume of the entire
ent as well as to turn it on
he three Balancers are used to
st the volume of tone produced
he “pedal,” “organ,” and “solo”
ns. The best balance is gener-
btained when the wording on
the knobs is horizontal.

TROL TABLETS

twenty control tablets or
* tablets control the pitch
tone quality, attack, decay,
| vibrato of the various divisions,
€ll as the overall volume and the
t of the chord bar. They are
ed “on” to give the indicated
€t by pushing them in at the
M so that the dot is visible.

ume Soft.” This tablet sup-
€nts the action of the expres-
ontrol by reducing the volume
entire instrument, and may
to obtain soft music of
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contrast. It may also be used to
advantage when playing in a small
room or when practicing, as it re-
duces the volume while maintaining
the full range of the expression
control.

The Accompaniment Controls—
“Sustain Cancel,” “Mute,” “Pedal
Fast Decay.” “Sustain Cancel” re-
moves the relatively soft tonal back-
ground which is produced when
only a chord button is pressed. It is
arranged to cancel the sustained
background rather than to add it
because the background is usually
desired. Regardless of the position
of this control, pressing the chord
bar causes the chord to sound at
its full volume.

“Mute” makes the chord button
tones more mellow.

“Pedal Fast Decay” is used to
obtain a more percussive pedal tone.
When it is used, the bass tone fades
away very rapidly whenever a pedal
is released.

The “Organ” Tone Quality Se-
lectors—"“Strings” = and  “Flutes.”
These two tablets control the tone
quality of the “organ” division,
which is played from the keyboard.
When neither is used, the *“ organ”
division will be silent. The “Strings”
tablets produces a very brilliant
tone, the “Flutes” tablets supplies a
very mellow and pure tone, and
both together give a full rich quality.

The “Vibrato Cancel” Controls.
The word “cancel” is used in the
name of these controls because they
remove the vibrato effect when they
are pushed in at the bottom. They
are arranged to cancel the vibrato

125




ELECTRONIC ORGANS

effect rather than to add it because
the vibrato is usually desired.
“Organ and Chords,” when
pressed inat the bottom, cancels
the vibrato of the chords as well
as the “organ” division.
With both “Solo Small” and
“Solo Wide” pressed in at the bot-

Fig. 5-29. Back View of Chord Organ

tom, the vibrato effect in the solo
division is cancelled. To get a small
solo vibrato, press only “Solo Small”
in at the top, and for a medium solo
vibrato, press only “Solo Wide” in
at the top. With both pressed in at
the top, the maximum vibrato effect
is heard on the solo division.

The Solo Register Controls—
“Bass,” “Tenor,” “Soprano.” These
control the pitch range of the solo

division. “Bass” places all the solo"

tones in a low register; “Tenor”
moves them one octave higher; and
“Soprano” moves them up an ad-
ditional octave. These controls may
be used in combination to produce a
chorus of tones in octave relations
similar to the effect obtained with
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organ couplers. At least one of
controls must be used in ord
obtain a solo tone.

[}]CSQ
€r to

The Tone Family Sclector»__“gol
Woodwinds.” This tablet Ch"nge:
the quality of the solo tones from
the string or brass family to the
clarinet or woodwind family, Tha
particular tone qualities within
these two groups are determined by
the solo timbre controls used,

“Solo Fast Attack” and “Sol,
Accent.” When neither contro] is
used, the tonal attack of the sl
division is very smooth and is well.
suited for playing slow moving
melodies such as ballads. When
“Solo Fast Attack” is used, the
attack becomes very prompt and is
useful for fast moving melodies.
When “Solo Accent” is used the
attack is so rapid as to appear per-
cussive, and accents may be pro-
duced by releasing one note before
playing the next one.

- The Solo Timbre Controls—
“Deep Tone,” “Full Tone,” “First
Voice,” “Second Voice,” and “Bril-
liant.” These five tone controls alter
the frequency characteristic of the
solo division to modify the quality
of the tones selected by the Solo
Register controls. “Deep Tone” em-
phasizes the low frequencies to pro-
vide a pure mellow type of ton¢
while “Full Tone” leaves the fre-
quency characteristic csscntiall)’_ﬂat
and gives a generally useful bright
quality. “First Voice” puts a reso
ance in the 750 cycle zone a0
“Second Voice” puts a resonanc
near 1000 cycles, producing im/™°
tive solo voices of the horn tyP

HAMMOND ORGANS

CONTROL ASSEMBLY
COVER REMOVED)

. CONTROL '
TABLETS

o
OENERATOR N HORIZONTAL
POSITION -

t” emphasizes the higher
ncies and gives a piercing
These controls can be used
~or in various combinations
uce a great variety of effects.
t one of the five timbre con-
ust be used in order to ob-
solo tone.

w the Chord Organ
Works

‘tones of the instrument are
ted by vacuum tube oscilla-
ind are mixed and emplified
tional vacuum tube circuits.
32 is a simplified block dia-
f the entire instrument. As
e indicates, the playing
mtrol the “solo” and “organ”
8enerating systems. Tones from
or both systems may sound,

Fig. 5-30. Generator, Tuner Assembly, and Control Assembly Exposed

depending on the setting of the
corresponding control tablets, and
the relative volume levels may be
regulated with the balancer knobs.

Accompaniment tones originate
in the chord generating system and
are selected with the chord buttons.
The chords selected are sounded by
pressing the chord bar, while the
pedals play the correct bass notes
to harmonize with the chords. The
functions of the chord button sys-
tem and the pedal system are sepa-
rately controlled by various control
tablets. There is no balancer for
the chord system, but the relative
pedal volume is regulated by a
pedal balancer.

Tones of all the divisions are
combined at the amplifier and are
regulated in volume by the expres-
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sion control before being reproduced
by the loud-speaker.

Description of Components

Most of the assemblies compris-
ing the instrument are visible in

figures 5-29 and 5-30.

Generator Assembly

The generator contains the solo
oscillator, frequency dividers and
tuning switches; the vibrato oscilla-
tor and vibrato switch tube; the six
chord oscillators; the pedal fre-
quency dividers; the expression con-
trol unit; all the control tubes and
amplifier tubes; and portions of the
power supply.

This chassis is pivoted between
the keyboard chassis blocks. By re-
moving two screws (see figure 5-30),
it can be unfastened so that it will
swing down (as shown in figure
5-30) to expose the components
inside the chassis. The instrument
can be operated (but the expression
control will not work) with the
generator in this position.

KEeyBoarp CHassis

This unit includes the two key-
board chassis blocks and the units
mounted on them; the keyboard,
chord switch, control assembly,
and generator.

KEYBOARD

The keyboard itself includes 37
molded plastic keys and a contact
mechanism sealed against dust. Fig.
5-36 shows the locations of busbar
shifters for the keyboard and the

chord switch.
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CHorp SwiTcH

The chord switch assembly ;
cludes the chord buttons, the mec:
anism under them, the chorg Con-
tacts and busbars, and some elec-
trical components associated Wit};
them.

CoNTROL ASSEMBLY

This unit includes all the contro]
tablets and their contacts, the tope
control networks, the register cop.
trol circuits, the balancers, and the
pilot light.

TUNER ASSEMBLY

This is a long channel in which
all the solo tuning coils are mounted,
It also includes the main solo tuning
condenser and the solo tuning trim-
mer condenser.

Expression ConTROL AND Power
SwitcH

The knee-operated expression
control lever is attached to the wood
case of the instrument, and the
power switch is attached to it. The
back end of the lever pushes the
expression control unit (mounted
on the generator) when the gener-
ator is in its normal position.

PepaLs aANp PepaL SwitcH

The two bass pedals are attached
to the underside of the wood %*ase,
and bakelite strips exten ding
through the case bottom opc'mtc
contact springs in the pedal switci:

Power Pack

The power pack includes ?“ly
the power transformer, the rectifier
tube, and one resistor.

IFICATIONS

HAMMOND ORGANS

ensions: With music rack—43” wide, 21-1/32” deep and 41” high.

"
v

Weight: 156 pounds.

chords.

Installation
- (2-Manual Organs)

organ must be connected to
lated-frequency source of the
and frequency specified on
ame plate. If the frequency is
gulated the pitch of the or-
be irregular.

hen the console is set up for
tion it is necessary to unfasten
four hexagonal nuts anchoring

GENERATOR IN
MORIZONTAL. POSITION

CONTROL ASSEMBLY
UPSIDE DOWN

Fig. 5-31. Keyboard, Chord Switch, and Balancers Exposed

Without music rack—344%" high.

One three-octave (37-note) standard keyboard that plays
single notes or chords.

Individual buttons control 96 different standard organ

the generators. Otherwise generator
noise will be transmitted to the
woodwork. If the organ is moved
some distance, the generator must
be tightened down to avoid damage
to the generator within the console.

Each power amplifier in a tone
cabinet is clamped by screws which
are to be removed on installation.
These should also be replaced in
case of moving. If the cabinet has

_ BALANCERS
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Fig. 5-32—Simplified Block Diagram

a reverberation unit, it should be
locked and the oil removed as in-
structed on the card attached to the
tone cabinet.

ADVICE FOR ARCHITECTS AND
INsTALLATION ENGINEERS

The proper installation of a
Hammond organ requires the care-
ful observance of four primary rules:

1. The organ should furnish

AMPLE POWER.

2. The sound energy frop, th
organ should be EVENLYC
DISTRIBUTED.

3. The console and tone cabineg
should be so located ip rel;
tion to each other and o the
audience, choir, soloist, ege
that a PROPER TONA[
BALANCE is accomplishe,

4. The organ tone should
PROPERLY REVERBER.
ATED.

The observance of these rules with
due consideration to the particular
use for which the instrument is re.
quired will insure the best possible
installation in any type of enclosure,

PowEer

There are so many factors which

have a bearing on the amount of
power or sound energy necessary for
best musical results in a given en-

Fig. 5-33—Complete Block Diagram of Chord Organ
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cure that an accurate formula for

nining the required power in

cases would be too cumbersome

everyday use. Experience has
swn that it is very seldom that
y many tone cabinets are specified.
erefore, if there is doubt as to
sufficiency of tone cabinets for
installation it is reasonably safe
add an extra one. This will
atly improve the musical quality
the instrument and eliminate
ding of the speakers. Some
factors which have a bearing
e amount of tone cabinet equip-
 required in any enclosure is
and shape of the enclosure,
ement of tone cabinets, and
sunt and location of sound-
ping materials including per-
present in the enclosure. The
or which the organ is desired
a bearing on requirements;
mple, an organ to be used pri-
y to support congregational
g would require more tone
than one that is to be used
for accompaniment of solo-
light entertainment.

he following conditions in an
osure, therefore, usually indi-
that more than an average in-

ion may be required:
When the area of the bound-
 aries of the enclosure is great
proportion to the volume
the enclosure. Thus an en-
osure of irregular shape hav-
Ing numerous alcoves, etc.,
‘Would require more tone cabi-
ts than one of cubical shape.

- When the tone cabinets are
ted in a position where

considerable sound absorption
takes place before the music
reaches the listener. A poorly
designed or constructed organ
chamber is an example.

3. When acoustical correction
materials are used on walls or
ceiling, or when heavy drapes
are present and carpets are
used for floor covering.

4. When seating capacity is high
for the size of the enclosure.
For practical purposes an open
window is considered as an
area of 100-percent absorption
of sound. A single person ab-
sorbs about as much sound as
four square feet of open win-

dow. Therefore, an audience
of 1,000 people will have the
effect of music volume of an
open window area of 4,000
square feet as compared with
the volume heard when the
enclosure is empty. To offset
this absorption, a great amount
of tone cabinet equipment
must be used.

DistriBuTION

The sound energy from the organ
should be distributed as evenly as
possible throughout the enclosure.
In order that this may be accom-
plished, it is important that the
sound be distributed in the audi-
torium above the listeners and that
a large percentage of the sound
reaching the listener is by numerous
reflections from the walls and ceiling.
Direct projection as well as direct
reflection from the speakers should
not reach the listener. Focusing ef-
fects of curved surfaces such as
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Fig. 5-34—Generator—Chord Organ

I

ed ceilings often cause diffi-
in sound distribution unless
. tone cabinet is so located as to
juce the direct sound energy that
es these surfaces.

‘must be remembered that al-
sound is reflected in a man-
similar to light, the reflecting
must be large in relation
e wave length of the sound.
efore, a reflecting surface of a
size will reflect sounds above
in frequency, while those of
frequency will be diffracted or
out. To reflect fully the
‘tones of the organ a reflector
ds of square feet in area is
. This, together with the
hat different materials absorb
s of certain frequencies more
thers, explains why identical
olors produced in different en-
s will sound very different to

E

placement of console and
cabinets should be carefully
so that the following condi-
are fulfilled:

The organ should sound as
lpud or slightly louder to the
rgamst at the console than
it does to the audience. This
- ows the organist to accurate-
', judge the musical effect he
producing and make any
‘hecessary corrections before
he audience appreciates the
‘need for them. It also reduces
the tendency of playing too
ud which is usually evident
hen the organist hears the

HAMMOND ORGANS

organ at a lower level than
does the audience.

2. The organist should hear the
organ and the choir with the
same relative loudness that the
audience hears them; other-
wise a perfect tonal balance
between organ and choir from
the organist’s point of hearing
will result in an unbalanced
effect as heard by the audience.
When we refer to the choir we
also include instrumental
groups or soloists who may
have occasion to perform in
conjunction with the organ.

3. The tonal equipment of the
organ should be so located
that the choir, while singing,
has adequate support from the
organ when played at accom-
paniment volume. They
should not, however, hear the
organ so loudly as to have
difficulty in singing with it.
Good tonal balance and ease
of performance should result
if the average distance between
choir and tone cabinets is
about the same distance as
between tone cabinets and or-
ganist.

4. The audience should hear the
choir and the organ as a bal-
anced ensemble, and the tone
‘cabinets should be so placed
that the choir voices will not
be obscured by the organ
tones.

REVERBERATION

Reverberation is the prolongation
or persistence of sound by reflection.
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Fig. 5-35—Organ Oscillator Assembly—Chord Organ

We usually call this “echo.” It is
measurable by the interval of time
required for the sound to decay to
inaudibility after the source of the
sound has been stopped. It is pre-
sent in a varying degree in all en-
closures, and most types of music
are more pleasing to the ear when
accompanied by a certain amount of
reverberation. It is also the most

important single factor to be con-

sidered in planning an organ instal-
lation, for proper reverberation
makes it easier to attain all of the
other requirements necessary for a
perfect installation.

In a Hammond organ installation,
the proper amount of reverberation
may be secured in three ways:
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1. By the successive reflections of
sound by the boundaries of the
auditorium.

2. By the Hammond Reverbera-
tion Control.

3 By placing the tone cabinets
in a chamber, the boundaries
of which cause the organ tones
to reverberate before reaching
the auditorium.

REVERBERATION IN THE
AupiTorium

The reverberation that resul®
from the successive reflections ©
sound back and forth by the bound-
aries of the auditorium itself is %
desirable from the installation engl”
neer’s point of view. (By auditor e

. mean any audience room such
church or concert hall.)

a reverberant auditorium less
is necessary and problems of
nd distribution are greatly sim-
fied, and, therefore, the best pos-
le musical results are usually ob-

B

5.36—Underside of Keyboard—
Chord Organ

as a matter of course. Un-
ately, however, the reverbera-
characteristics of an auditorium
illy are not alterable by the in-
jon engineer, and he must
them, good or bad, as the
nay be.

reverberation time of one
d when a two-thirds capacity
nce is present is usually suffi-
reasonable care is taken in
the organ equipment for
r distribution and balance, al-
a slightly longer reverbera-
¥ne is often desirable. It must
emembered that the reverbera-
ime in any enclosure is greatly
when an audience is pre-
n general, the higher the
of the auditorium, the less
“the presence of an audience
the reverberation time; how-
is effect is always considera-
the natural reverberation in
uditorium is insufficient for
Musical results from the organ,

HAMMOND ORGANS

another method must be used to
properly reverberate the organ tones.

HamMymoNDp REVERBERATION
CoNTROL

The Hammond Reverberation
Unit (see paragraph H) provides
an effective means of securing pro-
per reverberation in all types of in-
stallation where the natural rever-
beration in the auditorium is insuf-
ficient. Experience has shown that
best installations in homes, radio
studios, mortuaries, and small
churches include a tone cabinet
equipped with reverberation con-
trol. It may also be used to improve
the effectiveness of the organ in
auditoriums where considerable na-
tural reverberation is present, but
where this natural reverberation is
characterized by an objectionable
echo occurring after the organ tones
have seemingly ceased. The Ham-
mond Reverberation Unit will not
eliminate an echo or reduce the
natural reverberation time, but will
often make this natural reverbera-
tion more pleasing to the ear by
“filling in” that period between the
time the organ tones seem to cease
and the echo occurs. The Hammond
Reverberation Unit will not add to
the reverberation time in auditori-
ums already having excessive natural
reverberation. As the reverberation
unit is connected to the electrical
system of the organ and provides
reverberation at the source of sound
rather than after the sound comes
from the speakers, it allows the in-
stallation engineer to place the tone
cabinets for best results in balance
and distribution without the neces-
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sity of compromise for reverberation
considerations. The use of this de-
vice also eliminates the necessity of
costly reverberation chambers, and
by allowing the tone cabinets to be
- 50 located as to minimize sound
energy losses, a saving in the amount
of necessary power equipment is
often effected. A further advantage
is that the reverberation time may
be regulated for best musical results
after the organ is installed.

REVERBERATION CHAMBERS

When it is desired to conceal the
organ tone cabinets and there is ade-
quate space available, a properly de-
signed reverberation chamber may
be very effective in supplying rever-
beration for the organ tones. In
many cases, however, the space al-
lotted for use as a reverberation
chamber is anything but ideal, and
often, because of structural limita-
tions, little can be done to improve
the effectiveness of the chamber
other than to make minor correc-
tions. The following principles of
reverberation chamber design are
given for guidance in properly
evaluating the good and bad charac-
teristics of a given chamber and in
making such changes as will im-
prove the effectiveness of the
chamber as much as possible.

Size

Since the reverberation time in-
creases as the size of the chamber
increases, the chamber should be as
large as possible. Experience has
shown that practically the only ex-
ceptions to this rule are when the
shape of the chamber may be im-
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proved by reducing its size of
the tone opening cannot be
large enough in proportion ¢, the
size of the chamber. For best Mmus;j.
cal results the chamber shoylg i)c
at least 800 cubic feet in volume
The dimension of the chamber are.
in most cases ideal if they are in
the ratio of approximately 2 : 3 . 4y,
A chamber of equal volume but
more cubical in form would haye
a longer reverberation time; while
a chamber of less cubical form
would have a shorter reverberation
time; however, dimension in the
above ratio usually are most desira.
ble. Chambers of complex shape or
chambers of regular shape whose
greatest dimension is more than
three times its least dimension

should be avoided.

Whep
Made

ConsTrRUCTION AND Finisu

All boundaries of a reverberation
chamber should be of exceptionally
rigid construction. Concrete or
heavy tile is ideal. If the chamber
is to be of frame construction the
studs should not be over fourteen
inches on centers. Lath should be
very securely nailed, and the plaster
should be hard and be given a
smooth finish coat.

Tone OPENINGS

« The reverberation time of an or
gan chamber is greatly influenced
by the size of the tone opening. For
a chamber of given dimensions, the
reverberation time is incrcast‘.d a
the area of the tone opening 15 T
duced. A large chamber, therefor®
may have a large tone opening a7
still furnish sufficient reverberatio™

HAMMOND ORGANS

‘hereas a small chamber might re-

uire a very small opening. A chart

‘shown in Fig. 5-37, giving the
of tone opening required to

rnish one second reverberation

ne when the volume of the

amber is known. This chart is
T SHOWING SIZE OF TONE OPENING REQUIRED

FOR REVERBERATION TIME OF ONE SECOND
R CHAMBERS WITH DIMENSIONS IN RATIOOF 2: 3: 4.5

3 &
S i

3 2

e I

i
i

2 it

5 P28 T
i 3 % =
B i g

i
35 33

i

efiat

2 2 2 38 3
i e 8 8
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1000

1200
1500

S

1600
1700
1800

Fig. 5-37—Reverberation Chart

'~ chambers with dimensions in
ratio of 2:3:4Y% only; how-
, in practice the areas of tone
ning shown are generally satis-

‘he tone opening should be lo-
d in the largest wall surface of
- chamber if possible, and pre-
bly gear the center of the wall

N

4

Care and Maintenance
RICATION

the tone generator is lubricated
putting oil into cups inside the
sole. It is recommended that the
Ps be filled three-fourths full every
T months, using only the oil sup-
for this purpose by the Ham-

mond dealer. It is very important
that the recommended grade of oil
be used regularly, for it is essential
to the proper operation of the organ
that the generator be well lubricated.
If oil of varying grades is used, it
is likely that the generator may be
sluggish in starting, and in time
the threads may gum up and pre-
vent the proper flow of oil.

TouNiNG

Tuning the organ is limited to the
Pedal Solo Unit on the concert
Model RT and RT-2. (Tuning the
Chord organ is covered by “Owner’s
Service Suggestions” booklet obtain-
able from the factory.)

All notes of the pedal solo unit
are simultaneously tuned by adjust-
ing two tuning knobs located on
the pedal solo generator. These
change the frequency of the master
oscillator by shunting small addi-
tional capacitors across the main
tuning condenser.

To tune the pedal solo unit to
the organ, proceed as follows:

(a) Press only the “4’,” “MUTE,”
and “PEDAL SOLO ON”
tablets and hold down the
middle Df pedal. The pedal
drawbars must be pushed in,
and the vibrato should be
off.

(b) Pull out only the first white
drawbar for either manual
and press the corresponding
preset key. Hold down the
D4 key above middle C, with
the drawbar and the volume
control knob set to give ap-
proximately equal volume.
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(c) Set the “fine tuning” knob
on the pedal solo generator
to its center position and ad-
just the “rough tuning” knob
to the point which brings the
two notes most nearly in line
(slowest beat between them).
Then adjust the “fine tun-
ing” knob to make the beat
as slow as possible. While it
is generally not possible to
tune exactly to zero beat, the
accuracy of tuning provided
will be found to be sufficient.

(d) The organist may prefer to
have the pedal solo generator
tuned slightly sharp to in-
crease the “chorus effect”
between it and the main
tone generator. To tune it
sharp, turn the “fine tuning”
switch counterclockwise one
step.

NOTE: Never tune on the lower

] )

wnsole
|

Ik

Y s—Toné Cubines
= TH

pitch registers (especially the 32-fo,
range) where the pitch acuity of the
car is insufficient for accurate tuy.
ing. If the 4-foot stop is tuned a
directed above, all other registers
will be in tune because they are
locked by the frequency dividers to
exact octave intervals.

LeveELiNG

Leveling the organ is a matter of
adjusting the volume of each note.
This is done by changing the gap
between each tone wheel and pick
up coil on the tone generator to
give the proper output voltage.
Since this is a factory procedure re
quiring special instruments it will
not be covered here. A certain
amount of adjustment of the treble
organ tones can be made with the
tone control. Should the organ seem
too brilliant, this control can be
turned to mellow the higher tones.

Fig. 5-38—Small Church Installation
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Fig. 5-39—Large Church Installation

ParrTs

., Replacement parts, with the ex-
ception of resistors, condensers, and
tubes, which are standard items and
may be purchased from a radio sup-
plier, should always be ordered from
Hammond Instrument Company.
When ordering, specify the type and
serial number of the console or tone
cabinet.

When making tube replacement,
output tubes in the amplifier should
be chgcked for similar plate current
readings. If tubes have been in
service for a considerable length of
time it is usually advisable to change
all tubes at one time rather than to
try to match new tubes to the old
ones,

The reverberation unit appears to
be a delicate device but when once
Set up it is very dependable and re-
quires no further attention. When a
tone cabinet is moved even a few

feet the reverberation unit must be
locked to avoid excessive vibration
of the springs. If the cabinet must
be tilted more than 45 degrees while
moving, oil must be drained and
later replaced. Hammond damping
oil is a grade especially selected for
this purpose, and no other kind

should be used.

MaNuvaL BusBar SHIFTERS
(All Organs Except “A” Below 995)

The precious metal contact sur-
faces on the key contacts and bus-
bars are not subject to corrosion, and
the manuals are sealed to exclude
dust as far as possible. In spite of
these precautions an occasional
particle of dust may lodge on a
contact and cause the note to be
scratchy, noisy, or silent, and for
this reason a busbar shifting mech-
anism is provided on each manual
to slide the busbars endwise and
thus provide a fresh contact sur-
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face. The busbar shifter for each
manual is a slotted stud near the
right end of each manual as viewed
from the back of the console.

If any note becomes scratchy or
silent, it should first be struck 15
or 20 times in a rapid staccato man-
ner to loosen the dirt. This will
usually dislodge the particles and
clear the note.

In case this procedure is not
effective, the busbar shifter for that
manual may be adjusted by turning
the stud % to % turn in either
direction. It may sometimes be
necessary to hold down the offend-
ing key while turning the busbar
shifter, in order to wipe the contact
clean. If the shifter is found to be at
the end of its range, turn it a full
turn to take up the play and then
make the adjustment as above.
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PepaL Busear SHIFTERS

Pedal switch in all consoles (ex-
cept Model A consoles below seriy
number 995) are equipped wip,
busbar shifters similar to those on
the manuals. The pedal busbar
shifter is a slotted stud on the rear
surface of the pedal switch, neay
the left end as you look in at the
back. It should be adjusted as de.
scribed under “manual bushay
shifters” in a previous paragraph,

Pepar KeyBoARD ADJUSTMENT

Pedal keys are set at the factory
for the average tension, but are ad-
justable to fit the requirements of
the individual organist. Adjustment
is accomplished by removal of the
top cover at the back of the pedal
keyboard and setting the tension
nuts as desired.

Minshall Organs



Minshall

General Description

- Two completely different types
organs have been manufactured
the Minshall-Estey Organ Com-
pany, Brattleboro, Vt., the first us-
in ng reeds as tone gcnerators and the
second using vacuum tube oscilla-
tors. The former type (known as
Minshall-Estey organs) were mark-
ted soon after World War II. The
ttcr type (known as Minshall or-
pans) are now in production. For
se who own the earlier models,
y are described in chapter 8.

- The Minshall organs are no doubt
the simplest of the purely “elec-
nic” ‘organs to be produced so
. Whereas it has been 'necessary
ome organ designs to utilize
dreds of vacuum tubes and many
ociated components, the Min-
2 fvgxrcuxt makes possible a full
»manual and pedal organ with
speakmg stops all derived from
36 tubes. The advantages of
licity in organ design are re-
ted in lower cost, less mainte-
nce and reduced weight or bulk.
ost 2-manual electronic organs
ich cgntain only one rank of tone
erators have no means of pro-
Ing separate registration on the
0 manuals. Yet the Minshall or-
are so constructed that the
ell and Great stops are entirely
ependent of each other.

ploy no moving parts, but use a
ster oscillator frequency divider
ciple of tone generation. The
O-manual models use a tone

CHAPTER VI

Organs

generator similar in appearance to
that of the one-manual model.
Models H, J, and K are designed
primarily for homes and chapels
and include a loud-speaker and tone
chamber in the lower half of the

Fig. 6-1. Model H (with Spinet Legs)

console (see Figs. 6-1, 62 & 6-3).
The largest model (E) has no built-
in speaker but uses a separate tone
cabinet in matching walnut (sece
Fig. 64).

Increased power can be obtained
from any of the models H, J or K
by adding one or more booster tone
cabinets. The builtin speaker can
even be removed from the console
and placed at some remote point.

The following description of the
tone-generating mechanism specifi-
cally covers the single-manual organ
but applies basically to the two-
manual models as well.
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Fig. 6.6 shows in block diagram
one of the twelve tone generator
assemblies of the instrument. This
assembly comprises three 12AX7
twin triodes, with associated circuits.
One-half of the first 12AX7 tube is

a master oscillator, tuned to one

Fig. 6-2. Model J Minshall Organ

of the notes in the top octave of the
organ. The second half of this tube
serves as a buffer amplifier to isolate
the master oscillator from the effects
of keying, and also operates so as
to produce a sawtooth output wave
form. One half of the second
12AX7 operates as a first frequency
divider, producing in its output a
sawtooth wave form one octave
lower in frequency than the output
of the buffer amplifier. The second
half of this tube operates as a second
frequency divider, while the third
12AX7 provides a third and a fourth
frequency divider. Thus if the
master oscillator is tuned to oscillate
at the frequency 1760 c.p.s., which
is the frequency of the note A® in
the musical scale, a sawtooth wave
form of this frequency will appear
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on the output lead 5. A simila,
wave form but of frcquency 880
c.p.s., which is the note A% ang
octave lower than A%, will appear
an output lead 4. Likewise a say,.
tooth wave form at 440 c.p.s. (the
note A') will appear on output
lead 3, at 220 c.p.s. (the note A)
on output lead 2, and at 110 c.p g,
(the note AA) on output lead 1,
Thus all the A’s of the musical scale
are derived from the one tone
generator assembly. Similar tope
generator assemblies are used for

Fig. 6-3. Model K Minshall Organ

the other notes of the tempered
scale.

The outputs of the twelve tone
generator assemblies are conducted
through the manual or pedal key-
ing circuits and click filters to three
manual collector busses and one
pedal bus. Three switches are
actuated by each manual key of the
instrument. Thus if the middle A
key is depressed the frequency 440

:c.p.s. (the note A') will be trans-

mitted to the unison or 8 bus, 880

eps. (the note A?) to the octave
‘or 4 bus, and 220 c.p.s. (the note
'A) to the sub-octave or 16" bus.
“Each pedal operates a single switch,
‘e that when a pedal is depressed,
‘the corresponding note is transmit-

ted to the pedal bus.

" The three manual busses and one
dal bus are connected to the tab-
let board of the instrument. Two
tablets are provided for controlling
he amplitude of the signal on the
edal bus, which is then passed
hirough a low pass filter to the
plifier. Each of the three manual
usses is controlled by one of the
ee manual coupler tablets. The
ignals from these three busses are
hen combined into a single lead.
hunting this lead to ground is a
omplex tone filter network, the
aracteristics of which are con-

Fig. 6-4. Model E, largest Minshall Organ

MINSHALL ORGANS

trolled by the six registration tablets.
In this manner the tone filter shunts
to ground greater or less proportions
of the various frequency compon-
ents in the signal, and so modifies
the tone quality. The resulting
modified signal is next combined
with the pedal signal and trans-
mitted to the audio amplifier.

B. Consoles

The Minshall consoles are made
in a variety of styles; walnut, ma-
hogany, bleached, with spinet legs
or without spinet legs. The tone
generators are mounted in the up-
per half of the console leaving the
lower half for the loud-speaker or
amplifier and expression pedal con-
trol. The pedal clavier is easily re-
movable making the smaller models
quite portable.
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Model Depth Width
H 251, 437
(over the pedals)
J 41”7 43”
K 46” 417

(over bench)

C. Registration
Moper H
PEDALS

Bourdon
Gedeckt

COUPLERS
Manual (Sub)
Manual (Unison)
Manual (Super)

MANUAL
Vibrato
Diapason
Melodia
Flute
Horn
Cello
Strings

MopkLs |, K anp E
GREAT MANUAL
Open Diapason

Dulciana

Flute

Horn

Viola

Strings

Great Sub Coupler
Great Unison Off
Great Super Coupler

SWELL MANUAL
Geigen
Stopped Diapason
Salicional
Clarinet
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Height Weight

374" 158 b,

(45%” over .
the music rack)

245 1bs,

Strings

Oboe

Vox Humana

Swell Unison Off

Swell Super Coupler
PEDALS

Bombarde

Bourdon

Gedeckt

Full Organ

Vibrato
CHIMES

D. Tone Generators

Each of the twelve tone gener-
ator assemblies of the Minshall
organ is built on a rectangular
chassis about twelve inches long and
two inches wide, with a five-prong
connector at each end. The front
end of each tone generator chassis
plugs into the front or switch chan-
nel of the organ, and the rear end
into the power channel. Power con-
nections provided are B-}- for the
dividers and buffer amplifier; scpa-
rate B+, which may be modulated
to produce vibrato, for the master
oscillator; heater potential; and
ground. Connections to the switch
channel are the five output leads
shown in Fig. 6-6.

The master oscillator is a spcci:ﬂl)’
designed phase shift oscillator \\'hlfh
utilizes one section of the 12AX7

e

MINSHALL ORGANS

B A e R S i B T T3 L T AR R R A R

i Fig. 6-5. Top View of Model H Console

win triode tube nearest the rear of
3

chassis. The phase shift net-
work, Fig. 6-7, No. 1, is assembled
s a unit with the tuning control,
No. 3, a 5 thousand ohm wire-
vound rheostat. The buffer ampli-
1er, which utilizes the other section
f the same 12AX7 tube, is provided
0 isolate the master oscillator from
t tuning effects which might other-
fise be caused by keying, and also

0 provide a sawtooth output wave

'm.

- The mhster oscillator is so de-
igned as to minimize the effect of
ube constants, which may vary from
ube to tube, on the oscillation fre-
Juency. However, this effect cannot

entirely eliminated. For this
'€ason, when a master oscillator tube
S replaced, it may be necessary to
€tune slightly. This will be covered

re fully below in the section on

A complete analysis of the fre-
quency divider circuit would be too
long and involved for inclusion in
this manual. The following is in-
tended to give a general understand-
ing of the divider function. A
schematic diagram of the frequency
divider circuit is shown in Fig. 6-8.
It will be noted that if the connec-
tion through the feedback coupling
capacitor C3 were omitted this cir-
cuit would be essentially the same
as that of the buffer amplifier. The
input signal amplitude is reduced by
the capacitive voltage divider com-
prising Cl and C2, but is still suf-
ficient to drive the stage to cut-off.
Therefore, the tube would conduct
on the peaks of the input cycle, dis-
charging the plate capacitor C4
through the tube, and the plate
capacitor would charge more slowly
through the plate load resistor R3
over the remainder of the input
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cycle. Thus a sawtooth wave form
would be produced at the plate of
the tube, as it is in the buffer, even
though the input signal were not
a sawtooth. ;
However, in the actual frequency
divider, the drop in plate voltage
occasioned by tube conduction on
the first peak of the input signal is
fed back to the control grid through
C3 and R2. This feed-back drop in
voltage is delayed in time by the
time constant of R2 and C2. (C3 is a
DC blocking capacitor only, R1 is
provided to complete the DC path
to ground for the control grid, and
Cl is essentially in parallel with C2
as far as the feed-back signal is con-
cerned). Thus when the second
peak of the input signal arrives the
grid potential is more negative, be-
cause of the feed-back signal, than
when the first peak arrived. The
input amplitude is not sufficient to
overcome this additional bias, so that
the second input peak causes little
or no tube conduction. The plate
capacitor C4 is therefore not dis-
charged, but continues charging un-
disturbed. By the time the third in-
put peak arrives, the bias has re-
turned to its original value, the tube
conducts, and the plate capacitor is
again discharged. The resulting plate

voltage drop is fed back to the grid
disabling the fourth input peak. ’I‘hC’
cycle continues in this manner, with
the tube conducting an alternage
peak of the input signal. Thus fr,.
quency division is accomplished.

Four different tone generator as-
sembly designs are used in the organ,
Since there are four different fre.
quency divider designs in each 5.
sembly, this makes a total of sixteen
frequency divider designs. These
designs all conform to the circuit
of Fig. 6-8, however, and differ only
in the values of the capacitors CI,
C2, and C4. Each frequency di.
vider is designed to operate satisfac-
torily on any one of the three notes.
Thus the C’s, C’s, and D’s of the
organ are all derived from three
tone generator assemblies of identi-
cal design. These three assemblies
differ from one another only in that
the master oscillator phase shift net-
work installed in each is selected for
its ability to be easily tuned to the
correct frequency. Similarly the
D4’s, and E’s, and F’s of the organ
are all derived from three tone gen-
erator assemblies of a second design,
the F#’s and G#’s from assemblics
of a third design, and the A’s, Af’s,
and B’s from assemblies of a fourth
design.

12AX7 12A%7

12Ax7

— —_—

BUFFER

SAW N
GENERATOR DIVIDER (17

oTon | e [ i, 1 g

o FOURTH
Y FRE! NCY ] n? ENCY
DR DIVIDER

L B

TPUT
——03} CONNECTIONS

=

Fig. 6-6. Tone Generator Assembly (Block Diagram)
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Master oscillator phase shift network
Power plug

Tuning control

Buffer plate lead

Tuning shaft

Master oscillator—buffer tube, 12AX7
Second divider grid and plate leads
8. First and second divider tube, 12AX7

Keying System
vAL KEYBOARDS

~ The outputs of the twelve tone
eneratog assemblies are distributed
a main channel harness to termi-
on a terminal strip adjacent
the proper manual switches. A
ack comprising three leaf-type
witches is actuated by each playing
key. Each stack includes three
ving and three fixed switch
ves, all supporting palladium
Ontacts. The moving leaves, which

€ slightly longer than the fixed

Fig. 6-7. Tone Generator Assembly

9. Fourth divider grid and plate leads
10. Third and fourth divider tube, 12AX7
11. Output plug
12. Output leads
13. Fourth divider circuits
14. Third divider circuits
15. Second divider circuits
16. First divider circuits

17. Buffer circuits

leaves, are grounded by an in-
ternal shim in the stack. When the
playing is depressed, its switch con-
tacts are permitted to spring apart,
so that the fixed leaves are no longer
grounded.

The three switches of each stack
control the 16”, 8’, and 4’ pitch
signals of the key. Correspondingly,
there are three manual busses which
run the length of the manual and
collect the 16”, 8’, and 4 signals as
controlled by the switches.

To sum up, the path taken by a
given generated note may be traced
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B Wooth W2 o

S 2 3 - R2

—
B+ (300V.)
:} Ry
s i o oureur
L i 2 Pl
Fi2axy
sTGe

TROM PLATL OF PREVIOUS STAGE

—

Fig. 6-8. Frequency Divider—Schematic

as follows: From the output plug
pin of the tone generator assembly,
through the main channel harness
to three terminals; next, through
three resistors, such as R1 of Fig.
6-10, to the 8” switch of one playing
key, the 4" switch of the playing key
an octave lower in the manual, and
the 16" switch of the playing key
an octave higher; next, if these three
keys are depressed, through three re-
sistors such as R2 to three octave
collector busses. In each of these
octave busses the note is combined
with such other notes of the same
octave as may be called for by de-

pressing the appropriate keys. The
note next passes through three re.
sistors such as R3 to the three manuy.
al busses, where it is combined with
any signal which may be present on
the other octave collector busses. The
three manual busses are connected
through a cable to the tablet board.

PepaL KEyBoarp

The pedal keyboard of the Model
H Minshall Organ covers the octave
from low C at approximately 64
c.p.s. to B at approximately 119 c.p.s.
The pedal keying circuit differs from
the manual keying circuit in that

cs
TO OUTPUT
1" slue

. TO FIRST
) A DIVIDER
=C9

-

Fig. 6-9. Master Oscillator and Buffer—Schematic
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nly one switch is actuated by each

1, and in that each switch is con-

ected to two tone generators. The

reuit for the C pedal is shown in

g 6-11. The resistors R1, R2, and

3 are located in the front channel
 the organ, together with the

i
¥

| © TONE GENERATOR OUTPUT

3
,}:ﬂ .L— SWITCH LCAVES i
B U IR B AR TS

tﬁ.l‘l FILTER CAPACITOR

| SWANGAL B3, COMMON TO FIVE OCYAVES

e YO TABLEY 8OARD

Fig 6-10. Manval Keying Circuit—
i Simplified Schematic

',ual keying resistors. Twelve
s such as lead (a), together with
ommon ground lead, extend from
'channcl to the pedal assembly.
eferring to Fig. 6-11, it may be
n that the signal from the C tone
erator at approximately 64 c.p.s.
| that from the G tone generator
approxnmatcly 96 c.p.s. are con-
through resistors R1 and R2
tively to the C pedal switch.
s, when the switch is opened by
dressing the pedal, both notes are
sent on the lead (a). The C note
dominates, since the resistor R2
of abodt twice as great resistance
RI This combined tone is fed
bugh the resistor R3 to the pedal
, where it is combined with the
' T pedal notes.
1 a similar manner, each pedal
is connected through a re-
r such as RI to the tone gener-
I of that note, and through a re-
or such as R2 to the tone gener-

g

it
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ator of the note a fifth interval high-
er in the musical scale, which is the
sub-third harmonic. When two such
combined notes are present in the
correct proportion, there is gener-
ated in the ear of the listener an
apparent tone, the frequency of
which is the difference between the
frequencies of the two notes present.
Thus in the case of the C pedal,
the ear perceives the difference
(32 cps.) between G at 96 c.ps.
and C at 64 c.p.s. This is C an
octave lower than the lowest tone
generator output. In this manner,
a pleasing 16" “resultant” bass is
achieved.

TasLeET Boarp

The three manual busses, the
pedal bus, and a ground lead are
connected through a shielded cable
to the tablet board. A separate cable
from the power supply carries the
two pilot lamp leads, the two power
switch leads, and the two vibrato
control leads. The tablet board in-

c
e4CPs wCcPs
At 2 W
; L
F_E.G PEDAL IWITCH
R3
To Tﬁ(n.l‘l’
PEDAL "‘/w
TO ALL LS.

Fig. 6-11. Pedal Keying Circuit—
Simplified Schematic

cludes two groups of six tablets each.
Each tablet operates a single switch
which is closed when the tablet is in
the up or off position and open
when the tablet is depressed.
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The pedal bus is shunted to
ground through two resistors, in
series with each of which is a tablet
switch. When the pedal tablets are
depressed, the shunt resistors are dis-
connected and the pedal amplitude
increased. The pedal signal is then
fed through a low-pass filter. Each
of the manual busses is shunted di-
rectly to ground through one of the
coupler tablet switches. When all
coupler tablets are in the off posi-
tion, the busses are grounded and
no signal from the manual can be
present. As each coupler tablet is
depressed, the ground is removed
from the corresponding bus so that a
signal will be present if manual keys
are played. The vibrato tablet, when
in the off position, shunts the vibrato
oscillator grid circuit and stops oscil-
lation.

Following the coupler tablets, the
three manual busses are combined
through mixing resistors. The 16
bus is attenuated, relative to the §
and 4" busses, by use of a larger
mixing resistor.

The resulting common manual
lead is shunted to ground through
the tone filter network, the charac-
teristics of which are controlled by
the registration tablets. If all regis-
tration tablets are in the off position,

the filter constitutes a short circuit,

and no signal can be present. As
the various tablets are depressed,
various sections of the filter net-
work, having frequency character-
istics, are introduced. In this man-
ner the tone timbre of the instru-
ment is varied.

The resulting modified manual
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signal, and the output of the pedal
low pass filter are now combineq
and fed through a shielded leaq to
the audio amplifier.

MixTURE StOPS

Certain stops of the Minshy)
Organ employ a similar technique
to that of the “mutation” or “mjy.
ture” technique in pipe organs. Thjg
is accomplished through the use of
a “quint,” or 23" bus on the swe]]
manual. This simply means that in
addition to the unison and super
couplers associated with the swell
manual, a third bus or set of con-
tacts is employed under each key
to provide, when desired, the “quint”
or 2% rank, or in effect a note
one octave and a fifth above the
fundamental or unison rank. No
couplers are provided for this rank
since the individual tablets, such as
Clarinet, Oboe, and Vox Humana,
automatically couple in the “quint.”
Many of the voices are produced by
an exclusive application of harmonic
filters which select and augment cer-
tain desired harmonics. In the case
of the “mixer” stops, these aug-
mented harmonics further enhance
the ensemble of the organ.

F. Amplifiers and Power
Supply

The audio amplifier comprises 4
6]7 preamplifier, 6SL7 phase in-
verter, 6SN7 cathode follower-driver;
and two 6L6 output tubes. Earlier
models use two 12AX7 tubes fof
the preamplifier and phase invertcr

The attenuator, which is operated
by the expression pedal, presents 2

R/

variable shunt across the output of
the preamplifier tube, and so con-
rols the amplifier gain.

The power supply contains, in
dition to the usual rectifier and
ter circuits, the vibrato circuit of
organ. A portion of the rectifier
tput is regulated by means of two
ies-connected OD3 regulator
tubes to provide a constant source
of 300 volts for the master oscilla-
tors. Regulation is required to pre-
t voltage surges in the power
e from temporarily shifting the
er oscillator tuning, in the same
anner that it is shifted by the
ibrato signal. The vibrato oscilla-
r is a modification of the standard
ode coupled multivibrator cir-
it, using a 6SN7 tube. The output
ve form of the vibrato oscillator
a slightly rounded square wave.
The B+ supply for the master
oscillators is derived from a tap on
of the vibrato oscillator plate
d resistors. It is therefore a DC
tage modulated by the vibrato
nal. When the vibrato tablet is in
the off position, the vibrato oscillator
grid is shunted to ground so that
illation stops without affecting
e DC conditions.

The booster amplifier in the C-20
booster &abinet includes a power
supply, using a S5V4G rectifier tube,
ind an audio frequency power
nplifier using two 616 tubes. In-
ad of a power switch, a six-volt
ay is used. This relay is con-
ted through the cable to the
ament supply of the organ. Thus
hen the organ is turned on the re-
operates and turns on the booster

plifier.

MINSHALL ORGANS

The booster amplifier also in-
cludes an output socket for connect-
ing a second booster. Similarly, a
third booster amplifier may be
plugged into the second, and so on.
When a number of booster ampli-
fiers are so connected, the 616 grid
circuit inputs are all paralleled
across the organ booster output. As
many as eight or ten booster ampli-
fiers may be used without overload-
ing the source. The relay current
for each booster amplifier is sup-
plied from the filament supply of
the preceding booster. Therefore,
if the power plug of one booster
amplifier is disconnected, neither it
nor any succeeding booster will
operate.

G. Loud-Speaker Systems

Those consoles with builtin
speakers use a special heavy-duty
12-inch unit. In some installations
this speaker is removed and placed
at some remote point.

The Model C-20 tone cabinet
contains a heavy-duty 12-inch
speaker unit plus a booster ampli-
fier. This cabinet is 15%” deep,
50” high, and 20%” wide, weigh-
ing approximately 94 lbs.

The C-20 Booster cabinet com-
prises the Model C tone cabinet,
plus a booster amplifier. The C-20
Booster Cabinet is used when addi-
tional output power is desired.

The Model C-40 tone cabinet con-
tains two heavy-duty 12-inch loud-
speaker units mounted facing di-
rectly up. This provides for sound
diffusion in the room. The booster
amplifier in the base of the cabinet
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is similar to that in the C-20 cabi-
net. Extra tone cabinets can be
simply plugged into each other to
provide ample power for large in-
stallations.

H. Installation

In homes and small chapels the
built-in speaker feature of the Min-
shall Models H, J and K makes in-
stallation extremely simple. It may
be better, however, to have the or-
gan music coming from a place
some distance from the organist.
This can be accomplished either by
the addition of a C-20 booster tone
cabinet or by removing the built-in
speaker and mounting it in a cor-
rectly designed enclosure. Merely
placing the speaker unit in a box
is not enough as the reproduction
of all the frequencies of organ
music (32 to over 15,000 cycles)
requires that the loud-speaker be
correctly installed. A Minshall fac-
tory technician or sound engineer
should be consulted on such matters.

I. Care and Maintenance
TuNiNG

Each tuning adjustment, of which
there are twelve, controls the pitch
of all five octaves of its respective
note; e.g., the tuning adjustment on
tone generator chassis marked “A”
controls the pitch of all the “A”
notes of the instrument. The indivi-
dual “A” notes will all be in exact
octave relationship with each other.
Therefore, to tune all the “A” notes
of the organ, it only remains to set
the pitch of any “A” to the correct
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pitch dictated by, for instance inter.
national pitch standard (i.c., 440 .
cles for Middle A on the keyboard)_
It is recommended that tuning be
carried out as follows: On the Mode]
J, K and E with the unison coupler
tablet on, tune on the Great Maj,
ual using the Diapason Voice tablet
only. On the Model H use the §
coupler and also the Diapason Voice
tablet only.

NOTE: In the case of the Model ],
K and E, this really means that al|
coupler tablets will be up, since the
“unison off” coupler operates in re.
verse.

If a note sounds without the key
being played it may be caused by
a particle of dirt holding a contact
open. Blow the dirt out when the
key is held down, or wash the con-
tact with cleaning fluid applied with
a medicine dropper. Later models
of these organs have dust shields for
both manual and pedal contacts, re-
ducing the possibility of dust par-
ticles getting between the contacts.

Key tension can be easily adjusted
by raising or lowering the leaf
spring over the key pin. The correct
pressure is 2% to 3 ounces. Key con-
tacts can be adjusted so the notes
sound when the key is depressed
Ysth inch. The adjustment screw is

located at the back of the key.

If it is necessary to service the
booster amplifier, place the C-20
Booster Cabinet on its side and re-
move the six screws from the bot-
tom. The bottom panel of the one
cabinet, to which the booster ampli-
fier is attached, can then be re-
moved. To supply power to the

4
A8

i

'i;oostcr amplifier when servicing,
insert the cable plug in the ampli- and will hold as long as the power is
' fier's own output socket. The re- connected.

MINSHALL ORGANS

lay may then be closed manually,

':J. Models Summary Chart
| MODEL

DESCRIPTION

Iy

i

H

One-manual (60 note), one octave of pedal keys; tone
generator of vacuum tube oscillator type; built-in loud-
speaker; mahogany woodwork, dark or blonde.

Two-manual (60 note each) two octaves of concave radiat-
ing pedals, tone generator similar to Model H, separate
registration of Swell, Great, and Pedals. Builtin loud-
speaker. Mahogany woodwork, dark or blonde.

Two-manual, similar to ] except later design, walnut case,
adjustable vibrato speed and brilliance control in front
panel. Built-in speaker. Pedal contacts in console.

Two-manual, similar to Model K but large-style console of
walnut. Tone cabinet separate from console, folding top and
lock.

Small tone cabinet incorporating one 12-inch speaker and
a booster amplifier.

Large tone cabinet incorporating two 12-inch speakers and
booster amplifier.
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. General Description

.~ The Rudolph Wurlitzer Com-
pany has been manufacturing or-
ans. in their North Tonawanda,
ew York plant for over 43 years.
Waurlitzer discontinued its pipe or-
an production some years ago to
‘devote full research, engineering
‘and production facilities to elec-
tronic organs. Small, medium, and
large size two-manual organs, as
1l as single keyboard instruments
are available in contemporary, early
‘American, or in traditional 18th
ntury console designs, finished in
‘mahogany and walnut. If the pur-
chaser desires, special finishes can
“'!l- provided.

. All the Wurlitzer electronic or-
gans are similar in their method of
tone production and differ mainly
size. They use wind-blown reeds,
ibrating close to electro-static pick-
ps, which convert the mechanical
‘vibrations to electrical impulses.
ese are filtered, amplified, and
f produced over loud-speakers. The
‘blower, reed chests, stop mechanism,
nd coupler action are all contained
the console. On smaller models
even the amplifiers and loud-speak-

s are in the console.

’;)' CTION PrINcCIPLE

2 Located beneath each manual are
its associated key contact blocks, the
nction of which is to select and
3 clcctrlcally energize the proper chest
*magnet in the windchest. The
blower supplies air to the under-

CHAPTER VII

Wurlitzer Organs

chest. It consists of a small motor
and impeller in a soundproof box.

In pipe organ terminology, these
organs are “unified” to provide the
maximum variety from the several
sets of reeds. In other words, a
single reed may be played on both
manuals and on the pedals at several
pitches. For example, the Great 8
Diapason is also playable at 4" and
2’ pitches on the Great. Likewise
one set of flute reeds is wired to
serve as many as twelve different
stops very much as unit pipe organs
are wired. This is illustrated in
Fig. 7-1. When a note is held, cur-
rent flows to the stop action. If a
stop tablet is down, the switch
magnet (SM) will have rotated the
contact blocks (CB) to touch bus
bars (BB). The chest magnet (CM)
will then be energized and its arma-
ture with the soft pallet attached
will be pulled away from the air
entrance to the reed cell allowing
the reed to vibrate.

Tone PrincipLE

In the Wurlitzer organ. the tone
screws are used as the fixed mem-
ber of a condenser and the tongue
of the reed as the opposite pole,
similar to a condenser microphone
diaphragm. A direct current voltage
is applied to the reed and tone screw
as shown in Fig. 7-2. More than
one tone screw per reed is used in
some models providing a wider
variety of tones or stops.

The reed is set in vibration by
air pressure. As it vibrates it
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Fig. 7-1.
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- changes the capacity of this con-
~ denser and causes a fluctuating
- charge and discharge current to
flow through the resistor in series
1 with the tone screw and reed. The
b fluctuating voltage developed is of
a couplcx wave form. The wave
form is controlled by the twisting
“and bending of the tongue of the

part to the reed a fuller tone. The
twisting and bending of the reeds
is known as voicing. The voicing
of the reeds is done at the factory
by experts.

The lowest octave of the 16
pedal reeds employ “tone shells”
as part of the acoustic structure of
the unit.

REED CHART

Stop  Model Models 10, Models Models Model Models 30,
Name 50 1418 1500005 & 620 & 2106 31, 45 & 46

; Flute 61 37 e
E String 61 61 61
. Pedal

| (bass) 12 = =
| Celeste - - —
,‘ Diapason | — 61 61

I
73 73 o S
73 73 37
24 12 G
49 49 b
73 2 iy

,recd and also by the placement of
e tone screw with respect to the
-vibrating tongue. The voltage is
then amplified. It must be clearly
‘understood that the ACTUAL
"TONE IN THE WURLITZER
'ORGAN IS NOT USED but is
 deadened by sound-absorbing ma-
rial so that it is barely audible;
nly the electrical output of the
brating reed is used.
Upon examination of a reed it

" will be noted that the tongue has
- twisted. The function of the curve
- and twist is to eliminate some of
- the unwanted harmonics and to im-

B. Consoles (In
Production Sequence)

The Model 20 organ (Fig. 7-3)
was first produced in 1946. It is a
two-manual instrument 6l-notes
each, with a concave and radiating
32-note pedal clavier. It includes

s
b AG OUTPUT FED
INTO AN AMPLIFIER

f— ———

HIGH VOLTAGE POWER SUPPLY

Fig. 7-2. Tone Reproduction
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crescendo and expression pedals,
combination pistons, and provi-
sions for echo organ, chimes and
tower amplification. All playing di-
mensions and console arrangements
of the Model 20 conform to the
recommendations of the American

Fig. 7-3. Model 20 and 21 Console

Guild of Organists. Complete speci-
fications for this and other organs
are listed on the pages that follows.

The Model 21 organ was brought
out a short time later and is similar
to the Model 20 except that it in-
cludes a great to pedal coupler
which provides all the stops on the
great manual in the pedal section
except the 16 ft. pitches and the
Celeste 8 ft.

The Model 25 and 25G organs
(Fig. 74) were brought out a few
years later and are similar to the
Model 20 and 21 except for their
contemporary case design. These
instruments are currently in produc-
tion. Their specifications are some-
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what more different than those on
the 20 and 21 as indicated i, the
pages that follow. Solo voices are
provided on the five combinatigy,
pistons with appropriate accompanj.
ment on the other manual and ped-
als. A great to pedal coupler in-
corporated in the Model 25G per-
mits the addition of 8, 4, 23, 2, and
13 ft. and a string mixture in the
pedal division. The Model 40 Tope
Cabinet and bench are also standard
with the above models.

The Model 50 Wurlitzer organ
(Fig. 7-5) is also a two-manual in-
strument, and includes a concave
and radiating 32-note pedal clavier,
with provisions for Echo organ,
chimes and tower amplification. All
Waurlitzer organs, except the single

Fig. 7-4, Model 25 Console

manual models, have inclined and
overhanging keyboards built in ac-
cordance with the American Guild
of Organists specifications. It in-
cludes an expression pedal and elec-
tronic tremulant and is delivered

with a Model 75 (40 watt) Ton¢

4

Cabinct. This is similar to the
‘Model 40 used on the higher priced
rgans except that it is a standard
cabinet.

The Model 30 and 31 organs
:(Fig. 7-6) vary in only one respect:
The tone chamber for the Model 30
is contained in the organ console,
while the Model 31 utilizes a separ-
ate tone cabinet. The console di-
ensions and stops of both instru-
ents are identical as are the pedals,
‘bench, and other appointment. They
are two-manual instruments, stand-
ard 61-notes each, a 25-note pedal
clavier. A patented re-entry system
provides a faster action, yet smooth
attack. Their specifications, listed
later, include a variety of pitches

Fig. 7-5. Model 50 Console

Which ensure many different tonal
ects. The Model 31 Wurlitzer
Organ comes equipped with a Model
310 vertical type Tone Cabinet.
Lrovisions are also included on these
Models for Echo organ, chimes, and
¥oWwer amplification,

WURLITZER ORGANS

The Model 45 and 46 are similar
to the Model 30 and 31 except that
they have a contemporary console
(not illustrated) instead of the mod-
ern lines of their counterparts. The
Model 45 is self-contained and the
Model 46 is furnished with a Model

2
4
]

Fig. 7-6. Model 30 Organ

310 Tone Cabinet. Both Models 31
and 46 use an electronic tremulant
in the bass and a mechanical trem-
ulant in the higher registers (used
on the 30 and 45).

The Wurlitzer Model 14 is a
single keyboard instrument (Fig.
7-7) with conventional type tablets
and 12 pedal notes. It has a self-
contained tone chamber and can be
delivered with a Model 150 vertical
type Tone Cabinet. This Tone
Cabinet gives increased tone distri-
bution. The specifications of the
Waurlitzer Model 14 (listed later)
include independent tremulant and
vibrato stops. The keyboard is di-
vided with independent stops for
the bass and treble registers to per-
mit two-manual effects with the
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bass stops controlling the pedal sec-
tion.

TREBLE
The Model 15 Wurlitzer organ is 1

similar to the Model 14 with a 85?33?—,:3[)35()" ........ g’
Model 150 Tone Cabinet installed AR 4
except that it does not include a L R 4/
self-contained speaker in the organ 1 F]l:l:: ................ 2
console. & Full Organ

(2 T g 4 Full Treble

b

BASS—PEDAL

Fig. 7-7. Mcdel 14 Organ 4 OPCD Diapason ...... 8’
Dulciana .............. 8
C. Rectstentt A BEoling ...l ¥
. Registration (In Numerical Order) B Dulcet 4
Mobrrs 5, 6 & 10 3
CONTROL

Stop Name Model 5 Pitch Power Switch (With Indicator

Stop Name H
Models 6 & 10 fishe)
BASS: | PEDAL. MOVEMENT
Open Diapason Open Diapason 8 ft. 24 Notes nced Swell Expression
Dulciana - 8 ft. 24 Notes Pedal
Violina Violina 4 ft. 24 Notes v
Dulcet _ 4 ft. 24 Notes - ifedh
Tremulant Tremulant Affecting entire manual - GREAT
Full Organ i Pitch Notes
(Model 6) Bourdon 16’ 49
nee Viola . 16, 49
) ' Open Diapason 8 61
Opcq Diapason Open Diapason 8 ft. 37 Notes Flute 8 61
D}llglana - 8 fr. 37 Notes Flauto Dolce 8’ 61
Violina Violina 4 ft. 37 Notes Viola 8’ 61
Dulcet Dulciana 8 61
Flute (Model 10) ——m— 2 ft. 37 Notes Celeste 8 49
e o Octave 4 61
Flute 4 61
MopEeLs 14 & 15 Niolina Bedeiaon o L L Violina 1 61
Stop Name Bnicet LIeHNUL Y . ... 4 Twelfth s S
. ’
BASS Sibiake Flf?ccnth‘ 2, 61
] String Mixture 2 122
Open Diapason ......... 8 Tremulant Ranks
Pulciana\iah daiiih el 8 Full Bass Chimes
S 1 1
L (Stop Tablet only)

WURLITZER ORGANS

SWELL
Pitch Notes
Bourdon 16’ 49
Stopped Flute 8’ 61
Flauto Dolce 8 61
Viola 8 61
Dulciana 8 61
Voix Celeste 8 49
Stopped Flute ¥ 61
Violina 4 61
Flute Twelfth 2% 61
Flautina 2" 61
Oboe 8 61
Tremulant 61

PEDAL
Major Bass 16’ 32
Dolce Gedeckt 16’ 32
Octave Bass i 32
Diapason 8’ 32
Violoncello 8 32
(Model 20)
Flute 4 32

CONTROLS

Echo to Main
Echo on—Main Off

Great to Pedal Coupler
(Model 21)

PEDAL MOVEMENTS
Balanced Swell Expression
Pedal

Balanced Crescendo Pedal with
Indicator Light

COMBINATION PISTONS
Pistons Nos. 1-2-3-4-5 (Standard
Equipment)
Actuating Stops in Great, Swell,
Pedal Divisions (Under Great
Manual)
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3 | Mober 25

Il GREAT Pitch Notes
i | Bourdon 16’ 49
‘ Viola 16’ 49
| Open Diapason 8’ 61
‘ Flute 8’ 61
: Viola 8 61
Dulciana 8 61
Celeste 8 49
| Octave 4 61
‘\ Flute 4 61
: Violina 4y 61
Twelfth 2% 61
Fifteenth 20 61
| Seventeenth 18 61
| Mixture—IV ranks
‘ (8-12-15-19)
Chimes

Stop tablet and Stop Table
Switch only)

| SWELL Pitch Notes
Bourdon 16’ 49
| Stopped Flute 8’ 61
‘ Quintadena 8 61
Viola 8 61
Dulciana 8 61
Voix Celeste 8 110
| Stopped Flute 4 61
1 Violina 4y 61
Flute-Twelfth 2% 61
Flautina 9.4 61
Oboe 8 61
Tremulant
| PEDAL Pitch Notes
‘ Major Bass 16/ 32
Dolce Gedeckt 16 32
Octave Bass 8 32
| Quint 54 32
‘ Super Octave 4 32
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CONTROLS
Echo to Main
Echo On—Main Off
Great to Pedal (25G)

PEDAL MOVEMENTS
Balanced Swell Expression
Pedal

Balanced Grand Crescendo Ped.

al (With Indicator Light)

COMBINATION PISTONS

Pistons Nos. 1-2-34-5 (Standard
Equipment)

Actuating Stops in Great, Swell,
and Pedal Division (Under
Great Manual) Solo indicator
above Swell Manual

Great Horn
Swell Cello
Swell Oboe
Great Clarinet
Full Great
MobeLs 30, 31, 45 & 46

SWELL MANUAL Pitch
HasSiBIteaipianeil - | 16/
Brench Forn e, 8
Elarmeitaniiipesy 8’
MixEiare el 54
Orchestral Flute ........ ¥
1 e qu v Sl s S S 2%
RICCOln i sKan R 2
IVEzgre s oy 13/
vEsstyI Rt e 14
Bifeine s et I
Full Ensemble
Vibrato

GREAT MANUAL Pitch
Cathedral Organ
Bass\ Flntedinadons. . .. 16’
Inapasonifadadsiionte L) | 8’
R SO 8’
StEngsp s Cadaepe ), | 8’

Biboe Horn Wi ial il 8
U o R AR LS G 8’
Orchestral Flute ........ 4
X tire e L il 2%
RCcolan neint g 2
Wiazrare s gty 14
e 0 S SR A s D 17
Chimes (Tablet and Switch

| only)

- PEDAL

Double Bass
Octave Bass

Mover 50

& GREAT Pitch Notes

" Bourdon 167111 49
Open Diapason 8’ 61
Flute 8 61
Viola 8 61
Dulciana 8 61
Flute i 61
Violina ¥ 61
Fifteenth 21 61
Chimes

(Tablet only)

| SWELL Pitch Notes
) Bourdon 16 49
Stopped Diapason 8 61
Viola 8 61
Dulciana 8 61
Flute 4y 61
Violina 4 61
Twelfth 2850 /11561
: Oboe 8 61
a Tremulant
PEDAL Pitch Notes

Major Bass 16" 32
Dolce Gedeckt 16/ 32

i Flute 8 32
Violina 4 32
CONTROLS

Echo On—Main Off

Power Switch

WURLITZER ORGANS

PEDAL MOVEMENTS
Balanced Swell Pedal

D. Tone Generators

Free reeds are used in these in-
struments to produce the funda-
mental and harmonic frequencies.
These reeds establish their fre-
quencies by means of narrow
tongues of thin and elastic metal,
each of which is set in an individual
metal frame, provided with a rec-
tangular orifice, above which the
tongues, being slightly smaller, are
affixed at one end, so that when in
movement, the unattached end is
free to vibrate into and out of the
orifice in the frame without touch-
ing at any point. All reeds used in
this organ are tuned in accordance
with the equally tempered scale.
The harmonics created by the reed
are natural ones, bound up with
their corresponding fundamentals.

The reed, like a string or air
column, does not usually vibrate at
one frequency only, for, besides its
fundamental, it produces overtones
or harmonics. These are higher in
rate of vibration than the funda-
mental. The number of each har-
monics or partials depends to some
degree upon the manner in which
the reeds were originally put into
vibration, their materials and distri-
bution of the metal, scaling, voic-
ing treatment, air chamber in which
reed individually vibrate, and elec-
tronic control of all the vibratory
elements.

Each reed has associated with it a
“tone selector” adjusted over a pre-
determined portion of the reed
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tongue, according to the extent of
harmonic elimination desired, to
produce tones of various character-
istics. The tone selectors are con-
nected to the input of an audio fre-
quency amplifier in such manner as
to generate electrical impulses in re-
sponse to the mechanical vibrations
of the reeds. The reeds of the vari-
ous tonalities are connected to polar-
izing voltages from the power sup-
ply. Between the tone selectors and
the reeds exists what is known as
an clectrostatic charge. The move-
ment of the reed tongue varies this
charge, thus setting up an alternat-
ing current that is transmitted to the
grids of the vacuum tubes. These
clectrostatic impulses created by the
various tone-producing elements are

then conveyed to the main am
and to the speaker cabinets.
The underchest, magnet, and .
let board assembly is the heart of[;ill‘
organ. The underchest is ip urc)c
a rcser.voir which receives currcn?
of air from the blower, storing it i,S
a large volume and suppl)'in:g it a:
constant pressure when needed. The
pallets are a part of the chest mgq.
nets. They cover openings \\'hifh
lead into individual reed cells, When
the chest magnets are energized
through a key or pedal contact and
the stop action switches, each pallet
uncovers a hole which allows wind
to vibrate the reed. Pressure is from
2 to 3 inches. (See Fig. 7-10).
Since the reeds at the low end of
the pedal chest are necessarily very

pliﬁcr,

Fig. 7-8. Rear View of Model 25 Console
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" large, they have an inertia which
"keeps them vibrating a short time
* after the pedal key is released. Later
" organs used pedal-shorting switches
" which removed the polarizing reed
voltage from the low 12 notes after
| the note was released. Latest models
" incorporate this feature on the lowest
24 notes.
"~ E. Amplifiers and Power
' Supplies
. The preamplifier is located inside
. the console (See Figs. 7-8 & 7-9).
" In this unit all electrical impulses
" from the reeds are mixed, classified,
and amplified. They are then dis-
tributed to the tone cabinet junction

WURLITZER ORGANS

Fig. 7-9. Rear View of Model 50 Console

(o AERERER

units. Various adjustments are pro-
vided on the preamplifier such as
tremulant, main tone cabinet vol-
ume, and pedal compensator. Recep-
tacles are included for connections
to the console, tone cabinet, echo
cabinet, swell pedal, and windchest.

The line amplifiers or power
amplifiers are mounted in the tone
cabinet (except the Model 70 and
80 cabinets, which contain only
speakers). The signal from the con-
sole preamplifier enters a junction
unit on the 40, 42 and 75 cabinets,
containing a bass-treble cross-over
network. On the Model 310, 60 and
62 the network is on the output of
the amplifier. By this means the
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bass and treble tones are separated,
cach frequency range affecting only
its corresponding power amplifier.
The treble and bass amplifiers are
identical, one driving the 12-inch
speakers and the other the 15-inch
speakers.

Fig. 7-10. Path of Wind Through Reed Cell

The tone cabinet junction provides
a relay to control the power to oper-
ate the life amplifiers. An adjust-
ment  within this junction unit
makes it possible to adjust the treble
frequency volume level.

The power supply for the chest
magnets is of the low-voltage, direct-
current type. The rectifier unit is a
full-wave selenium cell capable of
handling more current than de-
manded by the full organ.

Incorporated in the newer pre-
amplifiers is an electronic tremulant
consisting of 6SN7 tube oscillator.
This operates at 61 c.p.s. to control
the amplitude of the organ signal
being fed to the first audio tube of
the line amplifiers. The tremulant
is turned on by the stop tablet. A
three-stop amplitude control is in-
cluded on the preamplifier.

The swell or expression consists
of a bias control on the 6SK7 tube.
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When the swell is opened the |
goes negative, causing the tuhy re.
sistance to go up, thus increasing the
volume of the organ. Whep th
pedal is closed the bias decrcasc:
c‘ausing the tube resistance to 10\\"cr’
Early models used a tapped rcsism.:
control whereas newer models yse
a potentiometer control,

Tone compensators are provided
on several models of consoles and
tone cabinets, making it possible to
adjust the volume and tone of gy
installation to fit room acoustics of
personal taste. A pedal adjustment
on the preamplifier provides a means
of setting low frequency volume. A
treble volume adjustment, located o
the junction unit, regulates the rela-
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Fig. 7-11. Model 40 Tone Cabinet

tivé high-frequency power being de-
livered to the treble speakers in that
tone cabinet, with no effect on any
other tone cabinets in the system.

F. Tone Cabinets

i The Model 40 tone cabinet (Fig.
7-11) may be obtained for installa-

tion with the Series 20, two-manual
Woaurlitzer organ. Finished to match
the console itself, this unit is recom-
mended where the tone cabinet is
visible. Dimension: 351%” high,
38:%” wide, 21%” deep. Weight:
approximately 250 1bs.

The Model 42 tone cabinet (not

" illustrated) containing the speakers,

necessary electrical components, and

~ cable is standard equipment with

the Series 20, two-manual organ.
This unit is for installation where
the tone cabinet is concealed from
view. Dimensions: 35%” high,
38" wide, 21%” deep. Weight:
approximately 250 Ibs.

Fig. 7-12. Model 60 Tone Cabinet

The Model 60 tone cabinet (Fig.
7-12) is similar to the Model 62
cabinet, except for styling. The 60
case is finished in walnut and in-
tended for a visual installation. Di-
mensions: 24%” wide, 193" deep,
30%” high. Weight: approximately
110 1bs.

WURLITZER ORGANS

The Model 62 is for echo and
antiphonal effects, and for proces-
sional and recessional music. It is
designed for a hidden or concealed
installation. Dimensions: 24%"”
wide, 19%4” deep, 28'A” high.
Weight: approximately 110 lbs.

Fig. 7-13. Model 75 Tone Cabinet

The Model 75 tone cabinet (Fig.
7-13) is standard equipment with
the Series 50 Console. It is designed
for either concealed or exposed in-
stallation. Dimension: 38%” wide,
21Y%"” deep, 35” high.

The Model 80 “Echo” tone cabi-
net (Fig. 7-14) is for echo or anti-
phonal effects, for processional or
recessional music. Dimensions:
24%" wide, 19%" deep, 303" high.

The Model 150 tone cabinet (Fig.
7-15) contains a 15-inch speaker, and
a 20-watt amplifier. It is usually
employed with the Model 14 Con-
sole.

The Model 310 is a vertical tone
cabinet (Fig. 7-16) containing a
15-inch bass speaker at the bottom, a
12-inch treble speaker in the central
portion, a tremulant vane and motor
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over this speaker, and two power
amplifiers at the top (Fig. 7-19).
Sound is distributed from several
tone openings making the cabinet
quite non-directional.

Fig. 7-14. Model 80 Tone Cabinet
G. Installation

The following advice for archi-
tects and builders includes a list of
work which may have to be done
to buildings before the organ can be
installed to meet building code regu-
lations. All of the items are subject
to the recommendations of the
dealer and his trained Wurlitzer
Organ Technician.

ELtcTrICAL

1. Check available power as to
voltage, frequency, and stabili-
ty.

2. Install electrical conduit and
junction boxes for power lines,
or revamp present wiring to
meet electrical requirements.

3. Run connecting cables of
Waurlitzer organ and auxiliary
equipment through conduit.
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4. Instal i X
| terminal boxes, flush
plates, and receptacles for
power lines and Wurlitze,
connecting cables.

STRUCTURAL

I. Provide necessary opening or

openings in walls for tope
cabinets.

(S

Provide necessary supports for
tone cabinet and all other
auxiliary organ equipment.
Supports to be rigid and safe.
3. Provide easy access to tone
cabinet and auxiliary equip
ment for service purposes.

Fig. 7-15. Model 150 Tone Cabinet

WURLITZER ORGANS

4. Provide recess or pit for con-
sole if required.

5. Provide easy access to console
for servicing.

PracemeNT oF THE CONSOLE
(Church Installations)

It is important that the organist
be able to see the choir and choir
director when seated at the console.
Also, in some churches it is import-
ant for the organist to be able to
see the clergy.

Fig. 7-16. Model 310 Tone Cabinet

Because the console may need
proper servicing it is advisable that
sufficient space be allowed around
it. A minimum clearance between
the back of the console and wall or
other obstruction should be 36
inches.

Fig. 7-17. Model 75 Tone Cabinet
(Rear View)

LocaTtion of THE ToNE CABINET
(Church Installations)

In a church or an auditorium in-
stallation, a good location for the
tone cabinet is the organ loft or
chamber (Fig. 7-21). However, care-
ful consideration should be given to
the following points before the final
location is decided upon.

The tone cabinet or cabinets
should be located so that the organ-
ist received its tones directly without
either blasting or being too weak.
In addition, the choir should also
receive the tones emitted without
any acoustical obstructions.

A good rule to remember is to
place the tone cabinet or cabinets so
that the tones may be free and di-
rectly accessible to the place where
it is to be heard. The congregation
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or audience should receive as many
unobstructed tones from the tone
cabinet as possible.

The tone cabinet or cabinets
should be located near the console.

Fig. 7-18. Tremulant and Speaker
Mechanism (Model 30 and 45 Organs)

If they are located too far away, the
organist will find the organ difficult
to play because of the time lag which
may be present between the time
the organist presses the keys and
the time it takes the tone from the
tone cabinet to reach the organist’s
ear. This is especially true in large
churches and auditoriums.

The tone cabinet or cabinets may
need service. Therefore it is ad-
visable to provide easy access to
these cabinets.

The opening in the organ loft or
chamber should face the main audi-
torium. This opening should be
large enough so that a minimum of
12 inches is allowed for clearance
on both sides and top of the cabinet.
Refer to the Typical Installation
Diagram, Fig. 7-20. If the choir is
situated behind and to one side of
the main opening, another opening
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should be made facing the choir
The opening for the choir shoulq
be equivalent to the main Opening
or slightly smaller, if space doeé
not permit. The minimum should
be equal to the area of the front of
the tone cabinet. The front and
side chamber openings can be
covered with an appropriate grille,

The tone cabinet or tone cabinets
sound best when they are elevated.
A minimum distance of 7 feet from
the floor level to the bottom of the
openings is essential. The back of
these cabinets should not be placed
against a wall or obstruction so as
to prevent the flow of air in and
out. The minimum distance from
the tone cabinet back to a wall or
other obstruction should be 15 to
24 inches. Excessive blocking of
speakers will cause distortion of low

notes.

Fig. 7‘-19. Upper Portion Model 310 Tone
Cabinet Showing Tremulant Mechanism

It is recommended that all tone
cabinet cables be run in 3% inch
conduit. This conduit should run
from behind the console to the back
of the tone cabinet. If two tone
cabinets are used, a % inch conduit

WURLITZER ORGANS

Fig. 7-20. Typical Church Installation Using Two Tone Cabinets

should be run from behind the
console or from behind the first
tone cabinet—whichever is closer to
the back of the additional tone cabi-
net. Where more than two tone
cabinets are planned, each succeed-
ing tone cabinet should have a %
inch conduit running from behind
the previous one to behind the new
cabinet. This is similar to a series
circuit.

All of the conduits to the con-
sole should terminate in a suitable
box located 36 inches behind the
console and approximately 15 inches
from the left end of the console with
the observer facing the back of the
console. All of the cables to the
tone cabinets should terminate in a
suitable box located 25 inches be-
hind the cabinets.

H. Maintenance and
Adjustment

The Waurlitzer organs are unlike
most of the other electronic organs
in that they are a combination of
three basic families of organ com-
ponents. Some of the mechanism

has been developed from pipe organ
background; the tone-generating
portions are familiar to the reed-
organ industry; and the electronic
elements are quite standard with
modern audio industry. Because of
these categories, it is not practical
for the owner or organist to attempt
his own care and maintenance work.

Fig. 7-21. Mounting Tone Cabinet
in Organ Chamber

A school is maintained at the
factory to train field personnel in
the proper care of these organs. It
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is not within the scope of this book  Lusricarion * ADJUSTMENTS 1. Overall volume of organ.
to (J-;J[l))llcd‘lc the dcrl‘ul?d instructions It is recommended that the bloye, There are several points in the 7 .chal compensator volume ad
’}}h“ o fk n }hc \? urlitzer manu;.lls. motor be oiled at least twice a yeq, " organ where tonal adjustments can justment.

e ollowing items of routine The bushing on the CXI”'L";\i(n; ‘be made by an organ technician. 3. Treble divider volume control.
maintenance are included as a guide  control should be lubricated with " Some of these are listed here: 4, Tremulant “depth” control.
to proper care or emergency adjust-  S.A.E. No. 10 motor oil, one dr

g ) drop SERIES 21 ORGAN & PEDAL CLAVIER
ments. once a year.
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WEIGHT: APPROX. 44 LBS. WEIGHT: APPROX. 740 LBS.
120 VOLTS, 60 CYCLES, 360 WATTS.
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TONE CABINETS
WEIGHT: APPROX. 40 LBS. WEIGHT: APPROX. 546 LBS.
120 VOLTS, 60 CYCLES, 435 WATTS. f T cmm__l i i
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WEIGHT: APPROX 217 LBS WEIGHT: APPROX. 50 LBS i " l
120 VOLTS, 60 CYCLES, 345 WATTS, POWER REQUIREMENTS: NONE. _L 20N _1. _L
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3 WEIGHT: APPROX. 92 LBS. WEIGHT: APPROX. 101 LBS.

q 120 VOLTS, 60 CYCLES, 185 WATTS. 120 VOLTS 60 CYCLES, 185 WATTS.

MODEL 6003 CHIME ADAPTOR: WEIGHT APPROX.8 LBS. 120 VOLTS, 60 CYCLES, 50 WATTS.
MODEL 6001 CHIME ADAPTOR: WEIGHT APPROX.8LBS; 120 VOLTS, 60 CYCLES, 30 WATTS.
| MODEL 6002 ILLUMINATED MUSIC RACK: WEIGHT APPROX. 8LBS,, 120 VOLTS, 60 CYCLES, 20 WATTS.
" MODEL 6003 CHIME ADAPTOR: WEIGHT APPROX.8 LBS, 120 VOLTS, 60 CYCLES, 30 WATTS.

Fig. 7-22. Model 21 Organ Dimensions g Fig. 7-23. Model 50 Organ Dimensions
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5. Tone screw volume adjust-
ment.

ORGAN BENCH

|

g
it )

WEIGHT: APPROX. 20 LBS.

ELECTRONIC ORGANS

6. Dulciana and Dolce int
adjustment.

SERIES 6 & 10 CONSOLE

&

0
R b M
WEIGHT: APPROX. 300 LBS.
120 VOLTS, 60 CYCLES, 285 WATTS.

]

i e

P

TONE CABINET

MODEL 70 TONE CABINET
(SERIES 10 ONLY)

i

WEIGHT: APPROX. 92 L8S.
POWER REQUIREMENTS: NONE
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Fig. 7-24. Model 6 & 10 Organ Dimensions
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JI, Models Summary Chart

- CONSOLE
. MODEL DESCRIPTION
5«6 The smallest single manual (61-note) organ, no pedals,

b
i

.

built-in speaker. Keyboard “split” at middle C.

10 Similar to Model 5 except for external tone cabinet.
3 14 Single manual, 12-note pedals, 5-octave keyboard, built-in
4 speaker. Keyboard “split” at middle C.
,: 15 Similar to model 14, except for external tone cabinet.
| 20 Two-manual, 32 note A.G.O. pedals, combination pistons.
Swell and crescendo pedals, curved pull-down top.
21 Similar in appearance to Model 20, slight variation in
registration including Great to Pedal coupler.
25 Two-manual, 32-note pedals. Combination pistons. Swell
and crescendo pedals, folding top.
25G Includes Great to Pedal coupler.
30 Two-manual, 25-note flat pedal, built-in speaker. Folding
top, tilt tablet registration.
31 Similar to Model 30 except for external tone cabinet.
45 Similar to Model 30 except for Gothic style case. Built-in
loud-speaker.
46 Similar to Model 45 except for external speaker.
50 Two-manual, 32-note pedals, one Swell pedal, stop key

registration.
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I TONE
3 CABINET
MODEL DESCRIPTION
‘ R T

40 De luxe Model contains two 20-watt amplifiers. Two 12-inch
and two 15-inch speakers, mechanical tremulant.

42 Similar to Model 40 except for standard case.

60 De luxe Model tone cabinet contains one 12-inch and ope
15-inch speaker and mechanical tremulant; and one 20-wag
amplifier.

62 Similar to Model 60 except for standard case.

70 Used with Model 10 console, two 12-inch speakers. No
amplifier; no tremulant.

75 Similar to Model 40 except later tremulant design. Other Products

| 80 De luxe mode! case containing one 12-inch speaker.

150 Vertical tone cabinet contains 20-watt amplifier. One 15-inch
speaker.

310 Vertical tone cabinet contains two 20-watt amplifiers; one
12-inch and one 15-inch speakers; mechanical tremulant
(12” only).
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CHAPTER VIII
Other Products

NOTE: Because of space limitations it was possible to include
complete data on only the organs produced by the major builders
of this country. Rather than omit the many other electronic organs
! and instruments which have reached the market in the past, they
i are covered briefly in this chapter. Some of these organs are in

current production on a relatively small scale and details of these

acceptance.

A Organ Attachments

1. Lowery Orcano
* This instrument, manufactured by
‘the Central Commercial Industries,
‘Inc., Chicago, provides the piano
owner with a compact one-manual
“electronic organ. It can either be
| attached to any standard size piano
‘or can be purchased already built
| into a new piano. Fig. 8-1 shows the
'Organo installed on a spinet type

] can be obtained from the manufacturers. Others have been dis-
continued either through lack of materials, financing, or public

piano, using concealed keying con-
tacts and pedal attachment. Fig. 8-2
shows the placement of key contacts
below the piano keys. The key con-
tacts are easily installed over the
keys on existing pianos.

In some installations the tone
generators, amplifiers and loud-
speaker are installed within the
piano, mounted as in Fig. 8-3.
Where these components are ex-
ternal they are contained in a cabi-

— L . T

~ }

Fig. 8-1. Lowery Organo Installed on a Piano
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net alongside the piano. An under-
side view of this unit is shown in
Fig. 8-4.

The tone generator is of the
vacuum tube type. A tone control
panel fastens under the edge of the
piano keyboard and provides vari-

Fig. 8-2. Organo Under-Key Contacts

ous tone selection for both right and
left hand as well as variations in
vibrato and an expression control.
There are 60 type 12AX7 tubes in
the generator chassis (one for each
note).

The unit consumes about 275
watts and uses 110-125 volts at 60
cycles.

The tone cabinet uses one 10-inch
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Fig. 8-3. Organo Built-in Installation

heavy duty speaker. Booster cabi.
nets are available for large installa.
tions, using one 15-inch speaker and
a booster amplifier. Several styles of
tone cabinets are available to match
the room decor.

The Organo is so designed that
it can either be played alone (by
silencing the piano hammers) or
played with the piano or the piano
played alone. These features coupled
with the split keyboard registration
provides a wide variety of musical
effects.

Registration is as follows:

Lower Register

Flute F

Diapason F

Horn F

Cello F

Viole P
Lower Solo Switch
Register Divide Switch
Upper Solo Switch

Upper Register
Flute F
Diapason F
Horn F
Cello F

OTHER PRODUCTS

Fig. 8-4. Under Side of Organo Chassis

Viole P
Light Vibrato
Heavy Vibrato
Expression Control

by Michigan Tone Products in De-
troit. It is a bass accompaniment for
pianos and organs. With the piano
it provides a means for practice in
the home. With the organ it pro-
vides a means for an organist to
provide bass with the feet.

. 2. Prpar-Vox

This attachment was manufactured

SPECIFICATIONS
PEDALBOARD Model 3B

Tension— adjustable

Height— 3 inch (Blocks placed under the ends of the piano
or organ will provide space for the pedalboard.)

Width— 50% inches (There must be at least 50% inches of
space separating the blocks.)

Material— All pedals hard wood maple

Measurement— A. G. O., 32-note concave, radiating

BENCH

Detachable and adjustable.

AMPLIFIER (in bench)

Tone control.

Swell control.

Stops 16" and 8

The above controls have cables of
sufficient length for attaching to
organ if desired.

Length—45'5 inches.
Width—12% inches.

Foot rest attached to bench.
Mahogany finish.
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Speaker 12 inches (in bench
which provides a tone cabinet).

Output 5 to 10 watts.
TONE

Deep mellow diapason (rendered
richer with tone control).
NOTES

Individually tuned to any piano
or organ at international pitch
(A-440).

Forty-four pitch controls; 16" and
8’ tones.

3. SoLovox

This instrument has been manu-
factured for several years by the
Hammond Instrument Co. of Chi-
cago. Earlier models were desig-
nated as J and K. Current models
are type L. The keyboard and stop

Fig. 8-5. Solovox Attached to
Piano Keyboard

control box can be attached to al-
most any keyboard instrument such
as a piano or organ (Fig. 8-5) to
provide a variety of solo (single
note) voices.
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The tone cabinet is located ar
the end of a cable and houses the
vacuum tube generators and the
loud-speaker. A selection of pitches
such as soprano, contralto, tenor
and bass are available as well as 3
variety of tone colors. The unit can
be tuned to the piano or organ on
which it is mounted. Variations in
vibrato are also available. Early
models used a vibrating reed to pro-
duce vibrato whereas now a vacuum
tube oscillator does this job.

Technical details of the Solovox
can be obtained from the manufac-
turer.

4. Haveren ELEcTRONIC
Harp-Orcans

This attachment is manufactured
by the Haygren Organ Co. of
Chicago as a supplement to pipe
organs. It is completely electronic,
using vacuum tube oscillators for
tone generators. It provides not
only a number of additional stops
or voices for existing organs but
adds percussion effect such as harp,
vibra-harp, chimes, etc.

The organ builder can utilize the
harp-organ for inclusion in new
work, or when rebuilding for add-
ing a choir division to existing
two-manual organs. The specifica-
tions have been prepared with these

‘applications in mind. An echo or

antiphonal organ can easily be ob-
tained from the harp-organ by the
addition of one extra speaker unit.

The Model C harp-organ is a
full range instrument of 61 notes.
It has been designed to be played
from the organ keyboard, usually

OTHER PRODUCTS

the Swell, by connecting it to the
main junction board in the organ
chamber. The relays used to key
the harp-organ are very high resist-
ance so that the load on the organ
key contacts is not materially in-
creased. When connected in this
way the regular organ couplers
effect the harp-organ thus making
the harp-organ stops available at
several pitches on each manual.
Three basic units comprise the
harp-organ. These are the tone gen-
erator unit, the speaker unit, and
the speaker unit, and the console
control unit. The tone generator
unit consists of the tone oscillators,
the amplifier and power supplies,
and the temperature compensating
device. This unit is preferably
placed in the organ chamber, but
it can be located in some remote
spot. The speaker unit is placed
in the organ chamber behind the
shutters so that the harp-organ is
under the same expression as the
rest of the organ. The console con-
trol unit mounts on the stop board
or the side jambs of the pipe organ
console. It contains twelve stop keys
and two knob controls. One knob
is a general volume control. With
it the organist can instantly set the
volume level of all stops. The sec-
ond knob is a general tuning con-
trol. With it the harp-organ can be
kept in tune with the pipe organ
over a wide temperature range.
More than this, detuning the harp-
organ slightly by a touch of the
tuning control makes possible a
number of celeste effects, including
a Flute Celeste, an Unda Maris, a
Voix Celeste and a Harp Celeste,

SPECIFICATIONS
Stop Key Controls (8")
. Principal
. Concert Flute
. Flute Dolce
. Violonello
. Muted Viol
. Dulciana
. Clarinet
. English Horn
. Percussion (See note)
10. Light Tremolo
11. Full Tremolo
12. Harp-Organ Off
Echo On

Knob Controls
1. Master Volume
2. Tuning

O oo NI O\ V- Wb =

Space Requirements
Console control unit:
111/2” x3” x zyzn
Tone generator unit:
Floor area 18” x 36”, 34” high
Speaker unit:
12/ %22 x 28/

Power Requirements
Approximately 450 watts 110-120
A.C. 50-60 c.p.s.

NOTE: The Percussion Tablet ap-
plies the percussion effect to any
stops registered on the harp-organ.
If added to the concert flute, a
beautiful organ harp is obtained,
with or without tremolo. Added to
a string tone, a harpsichord is pro-
duced. Played in the upper register
with couplers, bell effects of many
types can be obtained. By special
wiring, a number of carillonic ef-
fects are possible. All of the percus-
sions are well adapted to tower
amplification.
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5. GLENNTONE ORGAN SPEAKER

This attachment is manufactured
by Mid American Enterprises of
Chicago and consists of a tone cabi-
net complete with amplifier, speak-
ers and mechanical vibrato. It is de-
signed for any electronic organ
where a different type of tone is
desired than can be obtained from
the loud-speakers supplied with the
console.

Fig. 86 shows the complete
Glenntone cabinet. The upper-half
consists of a reverberant tone cham-
ber housing one 15-inch Jensen
speaker, for reproducing low tones
down to 32 cycles (low C of 16
organ pedals). The lower-half
houses the power amplifier, two
Jensen horns and a rotating agitator
which produces the vibrato. The
combined tones of the large and
small speakers are “fanned” by this
whirling baffle, throwing the sound
in all directions.

The cabinet is 51 inches high, 30
inches wide and comes in a variety
of finishes. A switch is provided
which attaches to the console to give
two variations in vibrato intensity.
Built-in tone and volume controls
make it possible to adjust the cabi-
net to the room acoustics upon in-
stallation.

B. Discontinued Electronic
Organs

1. ORGATRON

This. line of orgms was manu-
factured by the Everett Piano Co.
of South Haven, Michigan, from
1934 to 1940. The manufacture of
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Fig. 8-6. Glenntone Speaker

the product was then taken over by
the Wurlitzer firm which continued
to build the organs under their own
name after World War II. The
latest of the Orgatrons, therefore,
bear a similarity to the early \Vur
litzers. Their technical aspects can
be studied by referring to Chapter
VII.

The first Orgatrons were one-
manual models called LS-1 and
LS-2, with draw-knobs on each end
of the manual and a separate tone
cabinet. Then followed the MD,
two- manual and 32- pcdal console,
whxch is to thxs time the largcst
organ of its type The key action
was of the pneumatic type, operat-
ing up to 10 ranks of reeds. Two
expression pedals were provided.

OTHER PRODUCTS

The next model was called STM; it
was also pneumatic action but was
reduced to about 5 sets of reeds.
Two styles of consoles were built,
one of which is shown in Fig. 8-7.

The next development was the
electric key action which was em-
ployed on the Model 600, a 2-manu-
al, 32 pedal console with separate
tone cabinet. This organ had about
the same registration as the STM.

The last of the two-manual
models was the Model 700 which
was produced in limited quantity.
This utilized about 2 sets of reeds
in its tone generation system.

A single manual Orgatron was
also produced, called the Model 5,
which contained its own loud-
speaker. Stop tablets were of the
“domino” type, located at each end
of the manual. These were regis-
tered in the “split keyboard” man-
ner.

2. NOVACHORD

The Hammond Instrument Com-
pany produced this one-manual,
seventy-two note instrument (Fig.
8-8) before World War II. It is
unique among organs in that the
player may control the “attack”
and/or “decay” characteristics of
the tones produced. The control
panel above the keyboard (Fig. 8-9
and 8-10) contains the various con-
trols effecting the tones. Below the
keyboard are the sustaining pedals
and expression pedal.

The tones of the Novachord orig-
inate in vacuum tube oscillator and
divider circuits. There is an oscil-
lator and five dividers for each of
the 12 notes of the musical scale.

There are 72 control tubes plus 2
pre-amplifiers and seven amplifier
tubes. The separate power supply
contains 10 tubes. The loud-speaker
system consists of two 12-inch units
mounted below the keyboard.

Fig. 8-7. Orgatron Two-Manual Console

Tone Controls

The first six controls at the left
side of the control panel are the tone
controls. “Deep Tone” is a low
pass filter which emphasizes the
lower frequencies; “First Resona-
tor,” “Second Resonator” and
“Third Resonator” are tuned cir-
cuits which emphasize particular
ranges of frequency; “Brilliant
Tone” is a high pass filter which
emphasizes the higher frequencies;
“Full Tone” passes all frequencies
equally.

The tone controls are connected
in the output circuit of the tone
generator and act on all notes of the
instrument. Each has three loudness
positions in adidtion to “Off.”
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When all six are “Off” no sound
may be produced by the instrument.

Balancer

The Balancer, located in the cen-
ter of the control panel, slightly re-
duces the volume of the lower half
of the keyboard by shunting fixed
resistors across the output circuits.
In position 3 (strong bass) it is
open and has no effect.

Bright-Mellow Control

This control, located above the
Balancer, effects the entire keyboard
except the lower 18 notes. In the

mellow position it closes switches
which reduce the harmonic content
of the tone by introducing con-
densers into the control tube cir-
cuits.

Attack Control

The tone of the Novachord may
be made percussive, with a sharp
attack after which the tone gradu-
ally dies away, or the tone may be
made to have a perceptible period
of growth after which it is sustained
as long as a key is depressed. These
effects are governed by the attack

STARTING SWITCH

EXPRESSION
PEDAL

SUSTAINING PEDALS

BASS SUSTAINING PEDAL

Fig. 8-8. The Novachord
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control which is located at the right
of the balancer. The attack control
has seven positions ranging from
“Fast” to “Slow” and operates a
multi-contact switch which varies
the operating voltage applied to the
key circuits.

instrument yet preserves the full
range of the expression pedal. It
has four positions, position 4 being
the loudest.
Vibrato Controls

The vibrato controls introduce a
periodic variation in frequency or

SECOND
DEEP 'I'ONE

THIRD
IESONAYOR RESONATOI IESONATOI BRILLIANT TONE FULL YONE sorl

L

138, BALANCER

RJ/JJJ&

Fig. 8-9. Left Side of a Control Panel

Combination Control

The Combination Control is a
mechanical device which simultane-
ously moves all controls necessary
to obtain two contrasting types of
tone most generally used. It has two
positions, “Percussion” and “Sing-
ing.” When the other controls are
operated, the combination control
in most cases returns to a neutral
position half way between its operat-
ing positions.

pitch of all notes. The effect is pro-
duced by six vibrating reeds within
the instrument. “Normal Vibrato”
and “Small Vibrato” controls each
introduce a certain amount of this
effect. “Normal Vibrato” produces
a greater variation than “Small Vi-
brato,” and both may be used to-
gether to increase the effect.
Vibrato Starter

This device is used to start the
motion of the vibrato reeds each

MELLOW
A"ACK (OM!INATION VOLUME

\%\

i1
.gv"--

SMALL
VIBRATO STARTER
LIFT AND RELEASE

&\ﬂ

ORMAL
VISRA'I’O

12 ©

Fig. 8-10. Right Side of Control Panel

Volume Control

This control is supplementary to
the expression pedal and serves to
limit the maximum volume of the

time the Novachord is turned on.
The reeds will often start them-
selves, but for reliable operation
they must be started manually, af-
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ter which they are kept in motion
by electrical means as long as the
instrument is turned on. A gentle
lift and release of the lever is suffi-
cient to start the reeds.

Expression Pedal

The expression pedal of the Nova-
chord is similar to the “swell” pedal
of an organ and is used to regulate
the volume of the instrument. It
operates a variable condenser con-
nected in the pre-amplifier circuit.

Sustaining Pedals

The sustaining pedals, located on
either side of the expression pedal,
are similar in effect to the “damper”
pedals on a piano. They cause the
tones of the Novachord to sustain
after the playing keys are released
by removing cut-off bias from the
control tubes. The bass sustaining
pedal, located at the left, affects
only the lower 36 notes of the key-
board, while the other two operate
over the entire keyboard. The pedals
affecting the entire keyboard are
duplicates in order to allow the
player the option of using either
foot for operation.

Specifications
Dimensions:
Width —524"
Depth —36%"

Height (closed)—3814"

Finish—Walnut

Weight—500 pounds

Wattage—440, 110 volts, 60 cycle
Tuning

The Novachord is a tunable in-
strument. A knurled knob is pro-
vided for each pitch. Tuning and
service of any kind should be per-
formed by a Novachord technician.
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3. MasTtErsonic

These instruments were developed
and produced by John D. Goodell
and Ellsworth Swedien in the shops
of the Minnesota Electronics Corp.,
of St. Paul, Minnesota. In brief,
tones were generated by regular
teeth moving past shaped pole
pieces. Separate hi-fidelity ampli-
fiers were used for each manual with
such a high-quality loud-speaker
system that in direct-comparison
listening tests tones of the Master-
sonic could not be differentiated
from that of a pipe organ.

In most mechanisms using rotary
generators the basic approach has
been to shape a tone wheel so that
the desired waveform will be gener-
ated in a pickup coil as the surface
of the wheel moves past a pole piece.
There are many obvious difficulties
connected with the production of
such wheels with required toler-
ances, and the cost is very high for
the number of wheels needed.

In this organ the rotating mem-
bers are pitch rather than tone
wheels. The wheels resemble con-
ventional gears with teeth (vanes)
distributed symmetrically around
the periphery. The pole pieces of the
pickup coils are shaped to produce
the desired waveform. A number of
pole pieces together with correspond-
ing patterns are shown in Fig. 8-11.

There are many advantages in this
system, not the least of which is the
fact that a single pitch wheel may
very often be used in conjunction
with several coils and pole pieces
oriented around its periphery to
generate various waveforms. Pitch
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wheels with 1, 2, 4, 8, 16, 32, and 64
teeth respectively are assembled on
a single shaft so that each wheel
corresponds to a successive octave
of a single note. The shaft itself is
made of non-magnetic stainless
steel, and the spacers between the
pitch wheels are of brass to avoid
coupling between the circuits.

A total of twelve shafts with
seven pitch wheels on each shaft
produce all the fundamental fre-
quencies of an organ keyboard. In
order to generate the fundamentals
corresponding to the 4-foot, 2-foot
and 32-foot pipe pitches for various
stops played in the top or bottom
octaves of the keyboard respective-
ly, it is necessary to add one or more
pitch wheels to each shaft.

Each set of coil and pole piece
assemblies generates a complete key-
board of corresponding waveforms.
The output from the coils may be
connected to one or more manuals
of the organ. The only limitation
on the number of stops that may be
obtained in this manner is the phy-
sical dimension of each coil assem-
bly by comparison with the outside
circumference of the pitch wheels.

The complete generator assembly
for a two-manual organ has twelve
complete tone-wheel assemblies in
the lower bank, corresponding to
the complete organ keyboard funda-
mentals. Each tone wheel in this
bank has four associated coil and
pole-piece assemblies corresponding
to flute, diapason, string and trum-
pet basic tone colors.

~ The upper bank of twelve com-
plete tone-wheel assemblies includes

only two sets of coil assemblies, cor-
responding to a flute and string tone
color. The upper bank is tuned
slightly sharp with respect to the
lower bank and represents the ce-
leste stops. This corresponds exactly
to pipe-organ practice in which a

Fig. 8-11. The Mastersonic method for

generating complex waveforms directly by

shaping pole piece so air gap varies as

each tooth moves past, and examples of
waveforms.

separate rank of string pipes is
tuned slightly sharp to provide a
beat that sounds to the ear much
like a vibrato, although the result
is appreciably richer in quality than
is achieved with the usual tremolo.
This is one of the features of this
design that contributes to its ability
to conform to pipe-organ character-
istics. Few pipe organs include more
than a string celeste stop, but with
the design described a flute celeste
is not costly in comparison to add-
ing a complete set of pipes in a pipe
organ.

The organ included several fea-
tures which contributed to its re-
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markable imitative qualities. The
volume of each note was “scaled”
similar to pipe scaling. Both string
and flute celeste stops were incor-
porated. A true pitch change vibrato
mechanism was made adjustable for
a variety of effects. Pole pieces were
adjustable so each stop could be
voiced to the satisfaction of the or-
ganist. The attach and release of
each note when keyed was con-
trolled by wire wound attenuators
under the keys. As many as 130
loud-speaker units were employed
to produce genuine pedal tones of
the same volume as actual pedal
pipes.

More than 50 of these organs were
manufactured and installed.

4. Veca-Vox

This single-manual (61-note)
electronic organ was built in Boston,
Massachusetts before World War II.
The console was self-contained with
a divided keyboard permitting tonal
contrasts between right and left
hands. A one-octave clavier was
available as an attachment. Booster
tone cabinets could be used for large
rooms.

No moving parts were employed;
the pitch, tones and vibrato genera-
tors being purely electronic. One
swell pedal controlled the volume
of the organ.

The spinet mahogany console
measured 38” high, 40” long and
24” deep and had a folding top.
Twelve tone tablets, 4 in bass sec-
tion, 5 in treble section, 1 tremolo,
1 octave coupler and 1 chorus tablet
provided the player with a variety
of effects.
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Very little data is available on this
organ.

5. MinsHALL-EsTEY

These one-manual organs were
manufactured by the Minshall-Estey
Organ, Inc., Brattleboro, Vermont,
prior to their production of the
Minshall organs described in Chap-
ter VL
Operating Principle

This Minshall-Estey organ uses
wind-blown reeds as fundamental
tone generators. Each generator
(reed) is placed between the plates
of a capacitor. But each reed is in-
sulated from each plate so that the
reed floats in the dielectric of the
capacitor.

The reeds are actuated by air
supplied by a suction pump when-
ever the keys of the organ are
pressed down. The pressing of a key
opens a valve. Air then flows
through the valve and through the
tongue of the reed. The activation
of the tongue of the reed by the air
creates both an audible tone (reed
sound) and an electrical impulse.

The amplification system picks up
the electrical impulse, feeds it into
a specially designed amplifier and
then to a tone cabinet.

The reed sound is subdued by
shielding and padding placed over
the reed chest. This padding keeps
the reed sound at a minimum, so
that it is negligible when the elec-
tronic system of the organ is turned
on.

Several banks of tone generators
are used to create variety and tonal
range. These banks are controlled
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electrically from the stop-tablets lo-
cated on the panel above the key-
board. Thus when one key is de-
pressed in the treble section, four
tone generators are actuated at the
same time; but the signal fed into
the amplifier grid is derived only
from the generator or generators
that have been selected by the stop-
tablet.

The tremolo effect is created by
an electrical pulse oscillator which
modulates the signal from the first
tube in the amplifier, and imposes
a pulse beat upon it at the rate of
eight cycles per second. This pulse
beat in turn is fed into the grid
of the driver tube, creating a pulsat-
ing wave through the speaker. The
amount of the action is controlled
by a knob located on the instru-
ment panel.

The keyboard has a total compass
of six octaves. Division between
treble and bass is at tenor—C, per-
mitting a two-manual effect. The
lower twelve notes are contra-bass
and permit the playing of pedal-
pitch notes from the keyboard.

Dimensions of the console are:

Depth 29%”, height (closed)
40',”, height (open) 49”7, width
54”. The net weight of the console
is approximately 360 Ibs.

The consoles are of dark mahog-
any with matching bench and fold-
ing top (Fig. 8-12). One expression
pedal controls the volume of the
entire keyboard.

Registration

Each stop, except those in par-
enthesis, introduces a complete set
of tone generators (reeds). When

full organ tablet is drawn, all stops
are on. Those stops in parenthesis
are variations of these same tone

generators.
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Fig. 8-12. Minshall-Estey Organ (Model B)
EMeladayil: U oial S 8’
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Contra Bass
Tremolo
Full Organ

C. Custom-Built Organs
1. THOoMAS

An instrument called the Thomas
Electronic Organ is built in North
Hollywood, California by Thomas
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J. George. Using patented circuits,
the Thomas organ controls the at-
tack and release of the tones by elec-
tronic keying methods. This feature
aids in simulating the attack and re-
lease of organ pipes, and also pro-
vides means for obtaining the effect

Fig. 8-13. A Thomas Two-Manual Console

of reverberation. (‘This latter feature
is particularly useful where an organ
is installed in a room having poor
reverberation characteristics.)

The voices are quite reminiscent
of pipe tones. This is largely due
to the fact that the tones are gener-
ated by means of vacuum tube oscil-
lators which are designed to gener-
ate natural harmonics or partials in
the same family relationships as in
pipe tones. The different tone quali-
ties are obtained by the use of for-
mant circuits and electric wave fil-
ters. A full compliment of stops is
provided, including solo voices as
well as the four basic yoices of Reed,
Diapason, Flute, and String. .The
flute is a round tone, without being
completely devoid of all -harmonics,
yet having no trace of stringiness.
The string provides a marked con-
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trast, since it is very rich in harmo.
nics, and when used with the pitch
vibrato, sounds very instrumental,

Every effort has been made in the
design, to provide an instrument at
which the pipe organist feels at ease.
Conventional organ keyboards and
stop tablets are employed, and sepa
rate expression pedals are provided
for each manual. Separate repro-
ducers for each manual are also pos-
sible as well as Echo organ effects,
when desired. The bass notes are
also amplified separately for greater
tonal clarity and better tonal bal-
ance.

The organs are custom-built
throughout. Both standard models
as well as instruments built to the
purchaser’s specifications are avail-
able, ranging in size from a small
two-manual and thirty-two note
pedalboard, practice organ, (Fig.
8-13) to a large three-manual con
cert organ. The practice organ is
available without pedals, when de-
sired.

All the Thomas organ generators
use vacuum tube tone sources. The
voices are additive as are the coup-
lers, to produce the build-up ob
tained with a “straight” organ. This
is possible because the oscillators are
in continuous operation, with sepa
rate electronic keying means for each
note. There is thus no borrowing,
excepting in the case of inter-manu-
al or manual to pedal couplers.

In the practice organ the ampli
fier and speaker are’located in the
console. The electronic generators in
all'2-manual ‘models are located in
the “console. In the three-manual
models the generators are mounted
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in racks which may be installed
separately from the console if de-
sired.

Tone generator racks may be in-
stalled in an organ chamber and
connected to an existing organ con-
sole. This provides additional voices
or a complete echo organ on an
existing pipe organ installation.

2. HavcreN ORrGaNs

These electronic organs are as-
sembled by a Chicago firm. The
basic principle of tone generation
uses the vacuum tube oscillator cir-
cuit. One tube is employed for every
note of each manual.

Most of the consoles are three-
manual (stop-key or draw-knob)
being built for Haygren by a leading
pipe organ builder. The tone gener-
ating racks are connected by cables
to the console. Multiple loud-speak-
ers are installed in tone cabinets or
organ chambers.

Specifications and other details
can be obtained from the manufac-
turer. (See paragraph “A” in this
chapter for description of Haygren
Harp Organ).

D. Foreign Models

1. Tue ComproNn ELECTRONE

This electronic organ is being
manufactured in London by John
Compton Organ Company. It is
similar in appearance and arrange-
ment to the largest of the American
makes in that the organ consists of
three separate sections; the console,
the tone generator and the tone
cabinet.

Consoles are of the standard pipe
organ variety. They contain no elec-

tronic tone generating equipment.
The stop tablets, couplers, pistons
and swell pedals are arranged in the
usual manner. The stops range in
pitch from 32’ to 2’ but only inter-
manual couplers are provided.

The tone generator consists of
twelve, motor-driven, disc units, one
for each semitone of the scale. These
produce, by an electrostatic system,
all the harmonics found in the or-
gan tones of diapason, string and
reed. The tone generator is enclosed
in a steel case, mounted on castors
and is usually located at some dis-
tance from the console.

The basic circuit is such that the
organ is of the “unified” class.
However, a special keying system
has been incorporated which pro-
vides that if a given pitch is al-
ready being played on one key and
that same pitch is called for by an-
other key, it will add to the volume
of the note.

The tone cabinet houses the loud-
speaker units. Separate treble and
bass units are used and several tone
cabinets are connected together in
larger installations.

Several models of the Compton
Electrone are available, covering
both the church and entertainment
market. A large 2-manual model
specification follows:

Specification—Model 374
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COUPLERS AND
ACCESSORIES

2 Tremulants Great to Pedal
4 Pistons to Great Swell to Pedal
4 Pistons to Swell Swell to Great
Two Swell Pedals
Casework and seat of polished oak

2. WELTE PHOTOTONE

The tone producing parts of the
Welte Phototone organ were photo-
electric. The tone generator con-
sisted of 12 discs of plate glass,
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carrying the sound tracks which
were recorded from actual stops of
famous European organs. The work
of making these precision, optical,
sound tracks was performed by Mr,
Edwin Welte, inventor of many
other products including the Welte
reproducing pianos, Welte pipe or-
gans and Welte automatic roll
players. :

The Welte Phototone organ was
first exhibited in Berlin in 1936 and
met with great approval. This organ
was destroyed during World War
IT but drawings and machinery were
saved. The organ is not now mar-
keted but its principle of tone gener-
ation is so unique that the inventor
hopes someone may some day find
a means of again producing the
Welte Phototone, bringing the tones

Fig. 8-14. Welte Tone Wheel

of world famous organs to music
lovers everywhere.

Mr. Edwin Welte resides at Frei-
burg in Baden, Germany and is the
last male member of. his famous

family.
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Figure 8-14 is a reduction of
a tone wheel showing the wave
shapes of 18 different actual pipe
organ stops. These discs were
motor-driven at a constant speed.
Referring to Fig. 8-15, a light source
(L) and lens (Q) projected a beam
past keying shutter (P), through
disc (S) into photo electric cell (F).
Electronic amplification from here
on reproduced the exact tone of the
organ pipe which was recorded on
the optic disc.

3. ConsTaANT MARTIN ORGANS

These organs are named after the
inventor who has marketed a con-
siderable number of units in Great
Britain. The consoles are built to
R.C.O. specifications and the stop-
list is similar to a “straight” pipe
organ including pitches from 16 ft.
to 2 ft. Several generators per note
are employed, thus creating a full
ensemble. A one-manual organ is
produced for home use or chapels.
The three-manual consoles are avail-
able with specifications to suit the
purchaser.

The tone generators are oscillating
tubes, there being one tube for each
pitch. As yet this organ has not
been marketed in the U. S. Reports
on its tone would indicate that it is
similar to American brands employ-
ing similar circuits. Details can be

obtained from the builder: The

Miller Organ Co., Ltd., Norwich,
England.

4, CourLEUuXx AND GIVELET ORGAN

Very little is known in this coun-
try about this pioneer electronic or-
gan. Introduced in 1930 under
British patents, it contained princi-
ples being used today by our Ameri-

=J0jele-*
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Fig. 8-15. Welte Operating Diagram

can builders. The very large con-
sole contained the tone generator, a
series of vacuum tube oscillators,
along with their associated coils,
condensers and resistors.

The basic circuit used an oscilla-
tor for each note, producing a full
chorus effect. Conventional pipe or-
gan keys and stop mechanisms were
used.
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CHAPTER IX

Selecting an Electronic Organ

It will become apparent from a
study of this book that there is a
wide selection of electronic organs
available on today’s market. These
vary in price from one-manual
models selling under one thousand
dollars to three-manual instruments
selling for over 15 thousand dollars.
If one considers the various finishes
and loud-speaker combinations
available within the industry, multi-
plied by the number of models and
brands, the selection would run well
over one hundred.

It is essential, therefore, for a pros-
pective buyer, first, to analyze cer-
tain basic requirements which the
organ must meet and, second, to
establish somewhat of a price ceil-
ing. It is a sad thing that in select-
ing a musical instrument the matter
of price is usually foremost, when
this is the one factor which should
be kept from influencing the buyer.
However, since this is the case, it
is best from the beginning to estab-
lish a budget and not waste time
trying out organs which are not in
the prospect’s price range.

In the case of an auditorium in-
stallation: such as a church, lodge,
school or chapel, there has been a
wide variation in the ratio between
seating capacity and money spent
on the organ. However, taking a
large number of installations as a
guide, a certain ratio can be found
which divides the user into two
classes:

A. Those rooms where the organ
is a primary unit of the service

and is used throughout a
large part of the service or pro-
gram. These buildings in-
clude:
Wedding and funeral
chapels
Major Protestant churches
Minor Protestant Evangeli-
cal Denominations
Radio broadcast studios.

B. Those rooms where the organ
is a secondary unit of the serv-
ice and is used only occasion-
ally during the service or pro-
gram:

Schools

Catholic churches

Lodges

The Type A group usually re-

quires an organ priced from 15 to
25 dollars per seat. For example, a
new Baptist church building an
auditorium to seat 350 persons
should include in their budget an
organ fund of from $5250 to
$8,750. This will probably run
about the same cost as the seats
themselves. It is said that more per-
sons stay away from church because
of poor music than because of hard
seats. Even if the Type A prospect
selects a console priced well below
this formula, the reserve will pro-
vide adequate amplification and tone
cabinets to make the difference be-
tween a really fine musical installa-
tion and an ordinary or mediocre
one.

The Type B group usually finds a
ratio of 5 to 15 dollars per seat ade-
quate. For example, a school audi-
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CHAPTER X

Glossary of Electronic Organ Terms

A

Acoustics—The science of sound.

A.G.O.—American Guild of Organists. Usually applied to a set of standard
dimensions for organ consoles established by the Guild in 1933.
Amplifier—The device used to increase the electrical power from the
tone generating portion to operate the loud-speaker system.

Audio Circuit—That portion of the organ circuitry carrying audible
frequencies. Usually the wires between the tone generators and amplifiers
are referred to as “audio cables.”

Audio Frequency—Sound waves or electrical impulses lying between the
limits of hearing (roughly 15 to 15,000 c.ps.).

B

Baffle—A partition used to mount loud-speakers.

Bass Reflex—A loud-speaker enclosure in which a portion of the radiation
from the rear of the diaphragm is utilized to increase certain bass tones.
Brushes—Blocks of conductive material used to transmit power to rotating
loud-speaker or motor armature.

Bus—An electrical conductor which collects tones from several sources.

C

Carillon—The synthetic electronic device used to imitate the sound of
large tower chimes and bells.

Celeste—A stop tuned slightly sharp or flat to the main portion of the
organ.

Coupler—A stop tablet which connects two manuals together or connects
octaves on one manual or connects manuals to pedals. Couplers are made
which operate at different pitches.

Crescendo—(See Pedal-Crescendo. )

Crossover Frequency—The frequency at which equal power is delivered
to adjacent channels of a sound system. (Usually applied to dividing
networks.)

D

Dead Room—A room with a large amount of sound absorption.
Decay—The rate at which a note falls from its normal volume to zero.
Decibels—The unit as a scale for describing relative electrical and audio
power (abbreviation is db.)

Diapason—The basic pipe organ tone usually produced by large metal
pipes.

Diode—A small dry rectifier used in some tone circuits to filter out un-
needed harmonics.

Distortion—A change in wave form. In organ music it is the audible
tone in a musical note or chord which is not clear but has a buzzing or
rasping quality; usually indicative of an overloaded amplifier or loud-
speaker.
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Dividing Network—A frequency selective component, usually consisting
of Fondenscrs and chokes, which receives all incoming frequencies ancél,
divides the outgoing signal into high and low tones.

Doppler Effect—The change in pitch of a tone caused by a movement of
the observer relative to the sound source.

Duplexed—Stops which are duplicated on more than one manual.
D)tnquc Speaker—Common term applying to a modern loud-speaker
unit in contrast to early forms of loud-speakers known as magnetic.

E
Echo—A wave which is reflected or repeated in some way with enough
delay to be perceived as separate from the original sound.
Echo Organ—A separate loud-speaker system, located at a distance from
the main system, providing antiphonal effects.
Expression—That which pertains to the control of loudness.

F
Flute—The family of organ tones either lacking or limited in harmonic
development. :
Formant_—Th'c natural frequency resonance of an instrument, organ pipe
or electrical circuit. The fact that such a resonance exists effects the tone
quality of an instrument over its range.
Frequency Response—This refers in many cases to the ability of a piece
of audio equipment to reproduce various pitches of the organ.
Fundamental'—The nominal pitch of a musical tone; usually the lowest
frequency of its family of harmonics.

G
Gain—The amount of voltage amplification in a given system.
Grille—The ornamental covering over a tone opening.
Gyrophonic—A trade name used by Allen Organ Co. for its series of
loud-speaker systems which incorporate rotating units.

H
Harmonic—A component of a complex sound whose frequency is a mul-
tiple of the fundamental frequency.
Harp—The electronic counterpart of the pipe organ harp. It contains no
moving parts.
Horn Loud-Speaker—A loud-speaker in which the driving unit is attached
to a horn. (See “tweeter.”) ‘

L
Live Room—A room with a small amount of sound absorpti

vith : ption.

Loud-Speaker—The unit in a sound system used to convert electrical
power to sound energy. Both electro-magnet and permanent magnet types
are employed in present production. The tonal results of the two types
are similar,
Loud-Speaker Systems—A combination of loud-speakers, baffles, horns,
and dividing networks.
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M

Mercury Vapor Tube—A type of rectifier tube employing mercury, giving
off a characteristic blue light.

Mixtures—Organ stops which control pitches, other than the note being
played. These are often drawn in groups, adding brilliance to the ensemble.
Multi-Vibrator—A vacuum tube circuit used in some electronic organs
to generate a pitch from which other octaves of the same note can be
derived.

o

Oscillator—A vacuum tube circuit used in many electronic organs to
produce one pitch.

Overtone—A component of a complex sound having a pitch higher than
that of the fundamental pitch.

P
Pedal Clavier—The bass notes of the organ, played with the feet. Pedal

claviers range from two notes to 32 notes.

Pedal-Crescendo—The foot operated control which gradually turns on the
various stops and couplers of the organ.

Pedal-Expression—The foot operated control which varies the volume of
one or more sections of the organ.

Phasing—A term applied to the proper connection of two or more loud-
speakers to obtain maximum efficiency.

Photo Electric Tube—A light sensitive device used to translate changes
in light intensity into electrical impulses.

Pitch—The attribute of a sound which the ear translates as being rela-
tively high or low in the musical scale.

Pistons—Push buttons used to control groups of stops or couplers. Most
pistons are adjustable by the organist.

Potentiometer—A variable rotating resistor used to control the volume of
an amplifier or division of the organ.

Power—The power of an electronic organ usually refers to its output
watts. (Since the loudness of an organ depends on many factors, only one
being the wattage output of its amplifiers, there is little value in knowing
an organs power. Actual listening tests are the only means of determining
whether the organ is of sufficient power.)

Power Supply—The electronic assembly used to operate various parts such
as relays, switches, couplers, oscillators, amplifiers and tone changers.
Presets—Push buttons or stop tablets used to turn on a group of stops or
couplers. These are wired in advance by the factory or installation engi-
neer, thus the name “preset.”

R
Rank—A complete set of tone generators of one tone family. This term
may be applied to a set of oscillator tubes or set of reeds responsible for
producing one entire scale on the manual or pedal keyboard.
Rectifier—An electronic device, either vacuum tube or metallic, used to
convert alternating current to direct current.
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Reed—A vibrating brass tongue used to produce musical tone.
Registration—The stop list on the console.

Regulation—The ability of a pipe organ to maintain a steady pitch eve
when heavy chords are struck in rapid succession. B
Relay—A magnetically operated switch for controlling one or more circyi;s
from a remote point. )
Resistor—An electrical part used to control the voltage or current in ,
circuit.

Resonance Frequency—the frequency at which an audio device reénforces
the sound being reproduced.

Res.ultan't—The term usually applied to a pedal stop on any organ which
derives its tone from two notes, a fifth apart, an octave higher than the
key played. (To imitate low 16'C for example, some builders wire the
low C pedal key to play 8'C and 8'G together.)

Reverberation—The persistance of sound in a room or tone chamber
usually rated in the number of seconds a tone can be heard after the
source has stopped. This term also applies to devices used to add artificial
persistance of sound to a loud-speaker system.

S

Scaling—The variation in volume between notes of a given stop. The
process of leveling notes is called “scaling.”
Setter Board—A switching panel, usually mounted below and to the side

of the lower manual, on which groups of stops can be controlled by the
combination pistons.

Shoe (Swell)—The expression pedal.

Sound—An auditory sensation produced by an alteration in pressure znd
particle velocity in an elastic material (such as air).

Sound Absorption—The ability of a material to prevent sound from
passing through it or reflecting from it.

Standing Waves—Tones having a fixed distribution in space. Such waves

(usually low pedal notes) sound louder at some points in a room than
at others.

Stops—The switches which control the various voices of an organ.
String—A family of organ tone rich in harmonics.

Swell—One of the manuals of an organ; one of the sections of the
organs tone generating divisions; one of the expression pedals.

i

fI'on&That quality of a sound which makes it possible for the ear to
identify or classify the sound as belonging to a certain instrument or
more specifically, a certain organ stop.

Tone Chamber—A room or compartment where loud-speakers are in-

stalled, the purpose being to conceal the loud-speakers and/or enhance
the tone quality.
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Tone Changer—That portion of an electronic organ whose primary
function is to alter the tone quality (harmonic content) of electrical im-
pulses coming from the tone generator, to produce a variety of stops.
Tone Generator—That portion of the electronic organ which initiates
the electrical impulses which later on through amplification are made
audible.

Tremolo—The variation in volume of a tone. In organ practice this varia-
tion is usually in the form of a steady pulsation at about six cycles per
second. (Also see Vibrato.)

Tubes—Common term for vacuum tubes used as oscillators, amplifiers,
rectifiers, controllers, etc.

Tweeter—Common term for that part of a loud-speaker system which
handles the high notes.

U
Unification—This term applies to the method of wiring between the key-
board and tone generator whereby one set of tone generators can be
played at several pitches on one manual without the use of couplers.

v
Vibrato—The periodic variation in frequency of a tone. In organ practice
this variation is usually in the form of a steady pulsation at about six
cycles per second. Almost all vibrato devices introduce some tremolo
effect; especially is this true of moving loud-speaker vibratos.
Volume—The intensity of a sound or magnitude of an audio wave.

W

Watts:

1. The power consumed by a given organ or tone cabinet.

2. The maximum undistorted output power rating of a given amplifier.

3. The acoustic output of a given loud-speaker system under actual

operation.

Woofer—Common term for that part of a loud-speaker system which
handlesgthe low notes.
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