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My invention relates to electrical musical in-
struments, and in particular to an electric organ.

One of the objects of the invention is the pro-
vision of an instrument which in physical struc-
ture and in manipulation simulates the pipe or-
gan and requires no technique on the part of
the operator beyond the customary technique in
the playing of the pipe organ.

An object of the invention is the provision of a
novel and improved organization of electrical cir-
cuit elements.

Another object of the invention is the provision
of a novel and improved physical organization of
parts. In this connection it is my object to pro-
vide an organization of electrical and physical
elements into groups or assemblies which may
be constructed and wired as units, thus consider-
ably simplifying manufacture.

It is an object of my invention to provide in
an electrical musical instrument a physical or-
ganization of the aforesaid units such that all of
them are readily accessible for adjustment and
minor repair, and such that all of them are easily
disconnectable from other units, with a minimum
of labor for more extensive repair, or replace-
ment.

It is further an object of my invention to pro-
vide an organization of parts such as will not
require disassembly for ordinary tuning, and for

the replacement of certain elements normally :

requiring periodic renewal.

These more general objects of my invention,
and the specific ones which will be pointed out
hereinafter or will be apparent to one skilled in
the art upon reading the specifications I accom-
plish in those constructions and arrangements
of parts of which I shall now set forth an exem-
plary embodiment. Reference is made to the
drawings forming a part hereof, and wherein:

Fig. 1 is a view partly in perspective and partly
in section showing the arrangement of console
and interior mechanism.

Fig. 2 is an elevational view of the rear of the
console with the back board removed.

Fig. 3 is a partial sectional view of the lower
part of the console and the end of the pedal
clavier.

Fig. 4 is a partial sectional view on an enlarged
scale of an upper portion of the console.

Fig, 5 is an electrical circuit diagram of one
of the generator units which I preferably employ.

Fig. 6 is a partial perspective view of a con-
nector board.

Fig. 7 is an electrica] circuit diagram showing
the voicing arrangement in my organ.
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Fig. 8 is an elevational view of the rear panel
of the voicing assembly.

Fig. 8 is a plan view of one of my switch ele-
ments.

Fig. 10 is a circuit diagram showing exemplary
connections to my key switches.

Fig. 11 is a circuit diagram showing the con-
nections between the voicing assembly, the vol-
ume control and the main distributor box.

The console

Referring first to Figs. 1 to 4 inclusive, I have
shown an organ console having side members |
and 2. At the rear of the console these members
are interconnected by a top back rail 3 and a
bottom back rail 4. At the front of the con-
sole they are interconnected by a front bottom
rail 5, a lower front board 6, & key bed 1, and
an upper front board 8. Above the upper front
board there is a rail 5. A top or cover member
iG is provided, adapted to rest upon the rails 3
and 9. A music desk Ii having a ledge 12 may
be hinged to the rail 8. A fall board (3 is shown
as hinged to the cover 10, and as carrying a
hinged front lip {4. A horizontal board {5 may
be employed to connect the key bed 1 and the
lower front board 6, as shown.

At the rear, the console is closed by a panel
{6 framed in members indicated at 17 and engage-
able between the side members | and 2 of the con-
sole and ifs upper and lower back rail members
3 and 4. This closure member is removable from
the position shown in Fig. 1 to disclose the inte-
rior mechanism of the console as will be appar-
ent from Fig. 2, The details of the construction
of the console may be widely varied within the
scope of my invention.

A pedal clavier comprising the usual pedal
keys 19 and 19« is provided. The forward ends
of these keys enter a housing 22, which is held
to the organ console by rail means 2i. Resilient
mounting means in the form of leaf springs 23
are provided in the housing 22. These springs
pass over an abutment 24 and are held in adjust-
ed position by bolts 25. The spring means 23
urge the pedal keys to the upper position.

The inner ends of the pedal keys are reduced
in thickness, as shown in Fig. 3, and extend be-
neath the front lower rail 5 of the console. This
rail may be provided with a felt damping strip
26 and another felt damping strip for the down-
ward position of the pedal keys may be located
as at 27 on a metal rail 28 extending between
the console side members.
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The pedal clavier may be of standard size,
shape, and position.

I provide my organ with a great manual com-
prising keys 28 and 39 in Fig. 4. 'These keys
are pivoted on pins 31 on a rail 32 supported in
conjunction with the key bed 1. A front key
rail 83 carries pins 34 which, entering recesses
in the keys, serve in conjunction with the pins
3! to maintain key aligsnment. The rail 33 may
also carry a felt damping strip 35. There is a
rear rail structure 36 beneath the keys of the
great manual. This rail bears adjustable, felt
topped stop means 37 to limit the downward
movement of the rear ends of the keys. The nor-
mal key position is controlled by spring means
38 engaging between the rear ends of the keys
and finger means 39 affized to the rear rail 36.
To impart a finished appearance to the front
side of the great manual I provide a toe strip
40 on the key bed as shown.

A swell manual comprising keys 41 and 42 is
located in a slightly tilted position above the
great manual. These keys are pivoted upon pins
43 on a rail 48 extending between the side mem-
bers of the console. There is a front rail 45
similarly mounted, bearing aligning pins 46 and a
felt damping strip 47. A toe strip 48 may be
provided as shown, and it may carry on its under
surface a felt damping strip 49 for the great
manual keys in their upper positions. For the
swell manual I provide a similar construction of
rear rail 58, adjustable stops 81, and spring con-
troiling means 52.

The upper front board 8 of the organ may
carry a toe strip member 53, bearing on its lower
surface a felt damping strip 54 for the keys of
the swell manual in their upper positions.

The rail and key assemblies for the great and
swell manuals may be, and preferably are, con-
‘structed as units removable individually from the
console for adjustment, repair, or replacement.

Filler blocks 55 in Fig. 1 may be employed
at the ends of the swell and great manuals to
accommodate the greater length of the console
as determined by the length of the pedal clavier
assembly. The upper front board 8 is perforated
to permit stop tabs 56 of conventional form to
extend through it into positions of convenient
access for the performer. These stop tabs are
organized into groups marked respectively for the
great, swell, and pedal claviers. The front board
8 also carries certain other operating instrumen-
talities which must be available to the performer,
as will be set forth hereinafter.

The usual organ bench will be supplied but has
not been illustrated in the drawings.

General arrangement of assemblies

Within the console the various physical and
electrical elements are organized into units which
are arranged and mounted as will be next de-
scribed. Rehind the upper front board 8 of the
organ, there is a metal box 571 (see Fig. 4) which
contains a preamplifier, electronic out-phasing
means, the inductances, condensers, resistances,
and similar elemenis making up the voicing cir-
cuits, the stop switches, additional controlling
means, and the mounting means for the stop tabs.

The voice box has an upper front rail 58 and
a lower front rail 88. Each of the stop tabs 56
is pivoted by the engagement of the lower rail
59 in a notch in the stop tab body. The pivotal
engagement is maintained by means of a com-
pression spring 69 engaged between the stop tab
body and a stud 6i on the upper rail 58, The
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arrangement provides for the operation of the
stop tabs in either direction past dead center,
so that they have upper and lower positions in
which they tend to maintain themselves. The
stops 58 as aforesaid pass through perforations
in the front board 8, which perforations may be
lined with felt strips §2 and 63 for quiet opera-
tion. I attach a finger 64 to the rear end of each
stop tab body. This finger is covered with felt
and serves to operate the plunger 65 of a stop
switeh mechanismn §5a. The stop switches are
mounted on a bracket 86 which forms part of
the voice hox 57.

The stop switches are preferably gradual con-
tact switches of a type hereinafter described, and
are preferably the same in construction as the
various key switches of my instrument.

Rehind the swell manual comprising the keys
41 and 42 I provide key switch elements indicated
at 6%. These elements are preferably in gangs,
and are mounted on a rail 68 extending between
the side elements | and 2 of the console. To the
rear ends of the keys 41 and 42 I attach fingers
49 preferably adjustable and preferably felt
covered. These fingers operate the plungers 10
of the gang switch units 671.

Located behind the keys 28 and 30 of the great
manual I provide additional gangs of key switch
clements indicated at 7i. These are supported
by a rail 12 extending across between the side
elements of the console. Fingers 13 are provided
a3 before on the rear ends of the keys to operate
the plungers 14 of the gang key switches.

Tn connection with one or the other of the key
switeh assemblies 61 or 71, I mount a connector
hoard assembly indicated generally at T5. Con-
nections from the oscillation generators are
brought to this board, and from it pass the signal
lines to the several key switches as will herein-
after be more fully described.

The next unit assembly employed in my elec-
tric organ is indicated generally at 76. It is a
unitary assembly of cascades of oscillation gen-
erators plus a power pack, as will hereinafter be
described. It is assembled on a rectangular
framework 37 having a back closure plate T8.
Brackets 79 and 8§ (Fig. 2) are fastened to the
ends of the frame 77 and serve to support the gen—
erator and power pack assembly in the console
of my instrument upon abutments 8{ and 82 on
the side elements of the console.

Key switches 23, most clearly shown in Fig. 3
are provided for the kays I and {8a of the pedal
clavier. These keys are provided with fingers 34
to operate the plungers §5 of the key switch units.
Since there is considerable space between the in-
ner ends of the keys {9 and {5¢ in the pedal cla-
vier, I do not ordinarily gang the switch elements
for this clavier but instead employ individual
units mounted as shown.

Referring to Figs. 1 and 2, I provide on one
of the side frame members of the console a main
distributor box 86 (Fig. 2). This is provided with
a flexible cord connector 87 which may ke plugged
into an external source of power. It is also pro-

vided with a plug-in outlet to which a flexible

lead 88 to the power pack may be connected. It
it is provided with additional connection means
for the organ outbut leads from the voice box 57,
for a cable to the swell device, for a switch cable
to the voice box, and for a pedal light cable, all
as will be described hereinafter. It is finally pro-
vided with one or more output connector means
such as a lead 99 to a main amplifier 180 and one
or more loud speakers 10f. The main amplifiers
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and reproducing devices may if desired be lo-
cated in the console; but for most uses are pref-
erably located eisewhere as hereinafter described.

Finally, as a feature of general construciion, I
provide a swell device or volume control means.
There may he one of these controlling the general
output of the crgan, cor individual ones may he
provided if desired for the several claviers. 'The
lower frent board of the organ is perforated or
cut away as at 182 (Figs. 1, 2 aud 3) to disclose
the foot pedal {83. This is piveted as at 188 tc a
suitable bracket on a bass as illustrated. A rack
{85, held in engagement with a pinion 168 hy
means of a ycke 187, as is most ciearly shown in
Figs. 1 and 3, is pivoted at its upper end tc the
foot pedal 183. To prevent lost motion and to
make for quieter operation, I cause a leaf spring
138, afiixed to the pedal, {0 engage the rack 185,
The pinion {28 is affixed to the shaft of a volume
controlling rheostat {09 mounted beneath the
base 110,

The generator assembly

In my exempyplary instrument, a generaior cir-
cuit involving a thermicnic tube and associated
parts is provided for each note of the musical
scale within the range of the instrument, al-
though the swell, great, and pedal claviers may
derive their tonal output from the same bank of
generators. There are seventy-two sets of thor-
micnic elements, one for each cf the several gen-
erators, plus two additional sets which provide
respéectively for a low C note and for imparting a
tremolo to the remainder of the generators.
generators are divided into groups. Hach group

The

contains generators for all of the octavely reiated ©

notes of the same nomenclature, excepting for
the low C note aforesaid. ‘

~ Rach group comprises a master oscillator hav-
ing the frequency of the highest note int the cas-
cade, and a plurality of controiled generators
operating at sub-multiples of the first frequency.
The controlled generators are arranged to be in-
capable of self-osciliation, but produce cscilia-
tions by discharges iriggered by pulses from
either the master cscillator or a controlled gen-
erator next above in the octave series. To dimin-
ish the physical number of tubes, double ones are
employed, namely tubes with two sets of ther-
mionic elements in each envelope. This reduces

the number of tubes to thirty-six for the several

generating systems of the instrument, plus an ad-
diticnal tulke as noted above, neglecting those
tubes used elsewhere in the instrumeunt, such as
in the power pack, the voicing means, the pre-
amplifier and the amplifier.

The unitary generator and power pack assem-
bly used in my instrument is preferably that de-
scribed and claimed in the copending applica-
tionn of Alfred J. Bissonette, entitled Cienerator
Assemblies in Electrical Musical Instruments,
Serial No. 728,220, filed February 12, 1947,

In the power pack part of the unit assembly
as shown most clearly in Figure 2, face plate ({4
is mounted to the frame 77; and the various ele-
ments making up the power pack assembly are
mounted to both sides cof this plate. The cle-
ments mounted to the face side cof the plate may
inelude cne or more rectifier tubes, a transformer,
condensers, and the like. They will also include
a double tube 114 for use as the low C oscillator
and the itremolo generator, as set forth above.
Power for the power pack will be derived through
the flexible connector 88. There will also be a
jack connector {12 for deriving a signal from the
Jow C generator, and a six-way, plug-in recep~
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tacle 113 for additional leads from the power
pack assembly. These include power leads for
the heaters and piates in the preamplifier and
in the electronic cut-phasing means located in
the veoice box 87, and leads for controliing the
tremocio osecillator to vary the desree of vibrato
imposed upon the generator signals.

Within one of the side frame members of the
frame 17, and mounted upon an insulating board,
there are provided a series of six bus bars shown
at 118 in Figure 1. These are connected by flexible
leads to elements of the power pack assembly,
and function as follows:

Two of the bus bars are for supplying electric
power to the cathode heaters of the various tubes
in the generator cascade units, one is for positive
B voltage supply, another is for positive voltage
supply biasing the cathodes of the controlled gen-
erator, another is for the tremoclo voltage, and
the final one is a grounded bus. The flexible
leads aforesaid are long enough so that when
the connectors are unplugged from the recepta-
cles 142 and {13, and the face plate i{{ discon-
nected from the frame 77, the entire power pack
assembly may be removed far enough to permit
adjustment and repair.

The individual cascade generator assemblies
are each mounted to face plates such as {16,
1#7. There are twelve of these, and the combined
area of them plus the area of the power pack
{ace plate 111 fills the rear side of the frame 11
and provides a substantially dust-tight construc-
tion.

The circuit arrangement for an exemplary and
preferred cascade generator unit is shown in
Figure 5. A specific description of the connec-
tions and mode of cperation of the cascade unit
is not here required, but is included in the co-
pending application of Edward M. Jones, Serial
No. 714,601, filed December 6, 1946, and entitled
Interlocked Generator Circuits. It may be pointed
out that the cascade unit assembly is one de-
signed for the vroduction of six harmonically
related frequencies. It comprises three double
thermionic tubes 118, 119, and 120. The first
section of the first tube is used for a master
oscillator and has an appropriate circuit for that
purpose including a transformer 121, a variable
capacity {2la, in the nature of a trimmer con-
denser, and various other elements including
fixed condensers and resistors. The control gen-
erators utilize the remaining tube sections. These
generators have each a transformer §22, 123, 124,
25, or 126. The cascade coupling between the
control generators is inductive, and in the pre-
ferred embodiment the several transformers 122
to 126 have their windings located upon a com-
mon magnetic core.

Each control generator also has a network of
fixed resistances and capacities as illustrated.
These networks serve a number of functions:
but they determine, for one thing, the frequency
of discharge in the controlled generators as ini-
tiated by impulses received from the next preced-
ing generator, and for another, they permit the
derivation of suitable signals from the several
generators. In Figure 5, the signal leads are
indicated at 128 to 133, inclusive. The cathodes
of the tube sections of the several control gen-
erators are biased to a positive potential serving
to prevent continuous oscillation in these gen-
erators. A lead for this potential is indicated
at £34. There is also a grounded lead {35, and
a lead 138 for the positive plate potential of the
several generators, and a lead 137 by means of
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which the grid circuit of the master oscillator
may be connected with the tremolo Irequency
generator mentioned above. These four leads,
134 to 1381, inclusive, plus two additional ones,
not shown, for supplying power to the heaters
of the cathodes in the several tuke sections, make
“up the six leads which are connected to the six
bus bars {15, described above. These leads are
flexible and long enough so that the face plates
116 and 1§71 of any generator unit assembly may
be disconnected from the frame 71, and, without
unsoldering the leads, displaced far enough to
permit repair and adjustment.

For details of the manner in which the various
elements making up the cascade generator units
are mounted to the several face plates, reierence
is made to the copending Bissonette application
set forth above. It is sufficient for the purposes
of this application to point out that certain of
the elements are mounted to the exposed side
of the face plates. Thus, the thermionic tubes
indicated at (38, 139 and 140, in Figure 2, are
mounted in positions of convenient accessibility
for replacement. By reason of its bulk, the trans-
former i2{ for the master oscillator is mounted
in a can I41 on the face plate. Adjusting means
for the variable condenser iZie are also made
accessible, as shown so that the instrument may
ke tuned and retuned without any disassembly.
The several signal leads 128 to i33 are brought
to a six-prong receptacle 142 for each cascade
generator unit. A plug 143 is provided for the
cable 144 carrying the signal leads to the con-
nector plate hereinafter described. An extra lead
is bound to the six-wire cable {45 for the C cas-
cade generator unit and bears a jack which can
be inserted in the jack receptacle ii{2 on the
power pack unit. This is for deriving signals
from the extra or low C generator located in
the power pack.

The face side of the generator assembly is
exposed when the rear panel {6 is removed from
the organ console. It will be evident that any
of the generator tubes and the rectifier tube or
tubes of the power pack may be replaced without
disassembly. Likewise, the organ may be tuned.
For minor adiustments or repair of any of the
generator cascade units or of the power pack,
these may be disconnected from the frame 77
and drawn outwardly sufficiently to permit access
to their various parts. Moreover, the entire gen-
erator and power pack assembly may have all
of its connections with other portions of the
organ broken by unplugging, and may then ke
removed bedily. All of this may be done without
the breaking of any soldered connections.
replaceinent of an entire generator assembly thus
becomes a matter of a few minutes time.

Switch assemblies

My invention is not limited to the use of any
particular switch consiruction, but I pref:r that
described and claimed in Patent 2,215,124 in the
names of Koch and Jordan, issusd September
17, 1940. Reference is made to this patent for
the details of the preferred switch construction.

The preferred switeh is a gradually acting,
resistance type of switch: which controls the on-
cet of the tones. Hach switch assembly com-~
prists & housing within which are supported
one or more insulative platforms such as in-
dicated at (48 in Figure 9. At the right hand
edge of the platform there is a metallic sirvip
{47 which acts as a header, and is common to
a pluraiity of switch elements. It has a con-
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nector indicated at 148. Adjacent the leff-hand
edge of the platform there are a series of strips
149 of resistive substance. Each of these strips
is provided with a connector 158 to which a sig-
nal lead may be attached. A switch finger 54
is connected to the opposite end of each resist-
ance strip and extends beyond the metallic
header (41 as shown. Adjacent the metallic
header and under each of the switch fingers
there is a strip of resistive substance {52 hav-
ing electrical connection with the header. In
the open position, the switch finger (51 does
not contact the area %2, but when actuated
by a playing key it rolls over the resistive area
{52 until finaily it comes into direct electrical
contact with the header element (41. The
header element and the resistive coatings may
be formed directly upon the insulative platform
146 by spraying, electroplating, or the like.

Switch assemblies employing the structure il-
lustrated in Figure 9 are easily made in gang
formation. 7s many of the platforms i46 may
be emp.oyed in superposed and spaced relation-
ship as are dictated by the number of headers
required from any particular manual. Switch
fingers 151 lying above each other and designed
to be operated by the same key are intercon-
nected by a vlunger element such as 10 or 74
ranost clearly shown in Figure 4 of this appli-
cation. 'The platforms may be made of any
length desired, and consequently as many
switches as may be found necessary may be
incorporated in a single assembly in side by side
relationship. For the swell and great manuals
1 ordinerily provide switch constructions in
which the switches are ganged in groups of
tweive. For the pedal clavier, as se; forth above,
I crdinarily employ single switch assemblies.
In the exemplary organ two signal headers are
to be derived from the swell manual which
therefore, in each switch assembly, employs two
of the platforms (46. 'The number of headers
required for the great manual necessitates the
use ¢f a switeh construction in which three plat-
forms are cmployed. Two headers are desired
ircm the pedal clavier.

Connections to the key switches

Connections to the key switches are made
from a connector board mounted, as shown in
several of the views, to the same rail which
helds the key switch assemblies for the swell
organ manual. The connector board may con-
sist of an insulative panel 53 as shown in Fig-
ure ¢ made of laminated resinous material,
hard rubber, or any other suitable substance.
To facilitate the making of connections I pre-
fer to provide lines of grommets 154 and (55
along the edges of the connector oard or panel.
These grommets are of a type and material to
which soldered connecticns may be made. The
varicus switch assembles are wired directly to
the connector board; and cables such as (44

_ and (48 in Figurs 2 come from the connector

becard and are plugged into the generator as-
sembly. Cables from the several header com-
binations of the switch assemblies of the var-
ious manuals, which cables may be plugged into
tize voice box, are also provided, as will here-
inafter be described.

The manner in which these connections are
made is illustrated diagrammatically in Figure
10. At the top cof this fizure a series of gen-
erators C, C!, and so on, are diagrammed, The
first of these, marked C, may be considered as
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the low C generafor located in the power pack
fil. The remainder may be considered as part
of the C cascade generator unit asszmbly 1{§
in Figure 2. Dashed arrows in Figure 11 are
used to suggest the cascade arrangement in
which the generators control each other suc-
cessively in the direction of descending fra-
quency. The signal take-off {57 from the low
C generator is the extra lead attached to cable
145 descrikbed above. The leads from the other
generators in the cascade series go to make up
the six wire cable 145. The several leads are
brought to the connectoer board and soldered
to grommets in the row (54, For simplicity
a number of the connections actually made on
the board are shown else where in the diagram.

I have also indicated diagrammatically a por-
tion of the switch assembly for the swell man-
ual. Each key on this manual controls two
switches. The lowest C key controls switch ele-
ments {58 and {%8. An octave above, the next
C key switch controls key switches 168 and 164.
Yet ancther octave above, the third C key con-
trols switches 182 and i63. The remainder of
the key switch assembly for the swell manual
has not been shown.

Below the swell manual switches I have indi-
cated a series of switches for the great manual.
Here each playing key controls three switches.
The low C key on the great manual operates
switches 164, 165, and 166. The key an octave
above operates switches (67, 188, and {69, while
the next or third C key of the great manual oper-
ates {18, (T, and {72.

Two headers are desired from the pedal clavier. ,

The lowest C key operates switches 173 and {74.
The next C key operates switches {15, {16; and
the third C key, 177 and 118.

Thus the swell manual has two headers, respec-
tively for eight foot and four foot tones. The
great manual has three main headers, respec-
tively for sixteen foot, eight foot and four foot
tones. The pedal clavier has two main headers,
respectively for sixteen foot and eight foot tones.

Th signal lead 157 from the lowest C genera-
tor is connected through the connector bhoard to
switch 165 of the great manual and switch {74
of the pedal clavier. The C generator an octave
above and marked C’ is similarly connected to
switch 159 of the swell manual, switches 165 and
169 of the great manual, and switches 173 and
116 of the pedal clavier. The third generator, C2,
is- connected by appropriate leads to switches 158
and (61 of the swell manual, to switches i64,

168, and {72 of the great manual and to switches ;5

175 and 176 of the pedal clavier. The fourth
generator C3 is connected to switches 168 and
163 of the swell manual, switches 167 ang 171!
of the great manual and switch {77 of the pedal
clavier. A similar mode of connection is prac-
ticed throughout all of the key switches for the
several manuals. While the leads have been
shown as branching in positions remote from
the connector board 152, in actual practice I
prefer to carry wires from the several key switches
directly to the connector board, and to make on
this board all cross-overs and connections. When
any given key in my organ is depresssd, con-
nections are made to a plurality of generators
simultaneously, these generators being related
harmonically as octaves. The oscillations from
the several generators are collected separately in
different headers in accordance with their rela-~
tionship a sixteen foot, eight foot or four foot
tones. The metallic strips {47 on the key switch

10
platforms (see Figure 10) form parts of these
headers. As indicated above, the key switches are
usually ganged in groups of twelve, and in the
connections between the header elements {47 of

. the various groups of switches I insert resistances
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as shown at 179 and 130. Intermediate these re-
sistances the header is connected to a grounded
lead 185 through resistances 18f, 182, 183, and
184. The purpose of this construction is to bal-
ance the tonal scale, the lower frequency tones
normally tending to reproduce louder than the
higher frequency tones.

The resistances 179 to 184, inclusive, as well as
the connections between the header strips (47
on the upper platforms of the swell manual
switch assemblies may be located on the con-
nector board (53. By means of the resistive
network which has just been desecribed all upper
switches of the swell manual assembly are con-
nected together and to a four foot header 1886.

In a similar manner all lower switches of the
swell manual assembly are connected together
and to a common eight foot header i87. A simi~
lar resistive network for balancing the seale is
shown. The four and eight foot headers 186 and
187 together with a ground lead 188 are com-
bined into a cable 189 coming from the connec-
tor board. Various leads in this cable are further
connected to a plug-in element 194. This is a
four-way element having a series of connector
prongs. The eight foot lead 187 is connected to
prong 192, as shown. The four foot lead 186 is
connected to the prong 180. The ground lead
188 is connected to the prong 191. 'The prong
193 is unused.

In the great manual assembly, the upper
switches of the group 164, 167 and (10, consti-
tuting a four foot group of switches, are in a
similar manner interconnected by a resistive net-
work and to a normal four foot lead 195. It will
be noted in Figure 10 that there is another lead
196 which is also a four foot lead for this man-
ual. This lead, however, is connected to the op-
posite end of the resistive network aforesaid.
The reason for this is that for one or more voices
of the organ, for example the clarion four foot
voice, it is desirable to have an unbalanced tonal
scale in which the lower frequency notes are re-
produced in great relative volume. The lead 196
thus constitutes a “reverse” four foot header.

Key switches of the group 165, 168 and 111 are
interconnected by a resistive network and are
connected to an eight foot lead 197.

Creat manual key switches of the group 166,
169 and (72 are interconnected by a resistive
network and are connected to a sixteen foot lead
138. These leads, together with a ground lead
198, are combined into a cable 200 coming from
the connector board 153. These various leads are
also brought fo a plug-in connector member 207.
This is a six prong connector. The reverse four
foot header 196 is connected to a prong 205.
The normal four foot header 195 is connected to
prong 284. Prong 203 is blank, or unused.
The normal eight foot header is connected to
prong 285, the normal sixteen foot header is
connected to prong 292, and the ground lead (99
iz connected to prong 201.
in the pedal switch assembly, key switches of
grovp (718, 138 and 177, bzing an eight foot
group are connected to each other and to an
eight oot lead 288. In a similar manner, key
switches of the group {74, {78 and {78, heing a
sixteen foot group, are interconnected and are
connected fto a sixteen foot lead 208. These
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leads, together with a ground lead 210, are com-
bined inte a cable 21i. The leads are further
connected to a plug-in connector member 215.
This is & three pronged device. The ground
lead 2i8 is connected to a prong 212, the eight
foot lead 288 is connecied to prong 2id and the
sixteen foot lead 209 is connected to prong Zi3.

It will be noted in Figure 10 that signal leads
from the several generators are not only con-
nected to the several manuals but are also con-
nected to a plurality of switches in each manual.
Thus, when the low C key in the great manual
is depressed oscillations are simultaneously de-
rived not only from the low C generator, but also
the next two generators above it in the cascade.
These oscillations are, however, derived in sep-
arate headers. In connecting a single gencrator
in this fashiocn to a plurality of key switches, the
resistive coatings 149 ahead of the switch fingers
(see Figure 10) serve to make the response equal
from each of these connections. These resist-
ances are high in value as compared with the
impedance of the output circuit generally.

While the connector board 153 is wired di-
rectly to switches in the several switch assem-
plies (wires from the connector board to the
pedal switches passing downwardly inside the
lower front board of the organ) the connector
board otherwise simply serves as the terminus
for a plurality of cables having plug-in con-
nectors at their ends. Signals from the gen-
erators are derived through a series of twelve
cables, such as the cables {44 and (45 in Fig-
ure 2. After the signals so derived have bheen
controlled by the key switches of the several
manuals in accordance with the requirements of
a musical score, these signals leave the series of
switch assemblies through the three plural wire
cables 189, 208 and 2{1. These cables are also
provided with plug-in connectors and are de-
signed to be plugged intc the voice hox herein-
after described.

I prefer that all of these cables be provided with
flexible metallic sheathis which are grounded.

The voice box

The voice box of my organ comprises the
metallic casing 57 located directly behind the
upper front board 8 of the organ and beneath
the top board 8.
shown in Figure 8, I provide a series of plug-
receptacles. There is a receptacle 216 to receive
the plug-in connector member 215 of the pedal
cable 2i1. There is a receptacle 2i% to receive
the connector member {94 of the swell manual
cable 188. There is a receptacie 2{§ to receive
the plug-in connector 207 of the cable 200 from
the great manual switch assemblies.

The double~lead rccepiacle 21§ for thermionic
tubes is provided so that the tubes 249 and 247
of the outphasing means and preamplifier may
be located for replacement outside the voice-box
proper. Yet another receptacle is provided for
the tube 248 of the preamplifier. There is a six~
way receptacle 224 into which may be plugged
a cable, as hereinafter described, passing to the
volume control pedal and to the main distribu-
tor box 886.

A cable for the main organ switch is shown at
258, A cable to be plugzed inte receptacle [i38
of the power pack is indicated at {!3a.

* The oppcsite or front face of the veoice box
has the stop tabs 56 projecting from it, as here-
inabove described. These stop tabs §6 also pro-
ject through the upper front board 8 of the organ

At the rear of this casing, as ;
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in a position of easy access for the performer.
A vibrato control switch, indicated diagram-
matically in Figure 7 at 221, is mounted on the
front face of the voice box. This switch has a
shaft which projects through the upper fromi
board 8 of the organ and is provided with a dial
and operating handle combination 222, as shown
in Figure 1. A main control switch 223 for the
organ is carried by the upper front board and is
connected with the voice box by the cable 258.
The voice box carries a lamp with a suitable bezel
and jewel serving to indicate whether the power
of the organ is off or on. This projects through
a perforation in the upper front board of the
organ, as indicated at 224 in Figure 1. There is
another switch near the opposite end of the voice
box. This switch is diagraminatically indicated
in Figure 7 at 225. Its shaft passes through a
perforation in the upper front board & of the
organ and is preferably provided with a dial
and operating handle similar to that iilustrated
at 222 in Figure 1.

The stop tabs 56 operate resistive switches
mounted upon the platform 66 in the voice box,
as has been described above. The apparatus
and circuit elements contained in the voice hox
are diagrammatically illustrated in Figure 7 in
an exemplary embodiment. A continuation 208a
of the pedal lead 208 passes, inside the voice
box, to a resistive switch indicated at 226. This
switch is connected to a suitable stop tab and
serves to couple the 8-foot pedal to the 8-foot
great organ. The 8-foot pedal lead passes from
this switch to points in the great organ voice
assembly where it is connected through resis-
tances to the great organ 8-foot lead (97a.
The 8-foot pedal lead is also directly connected
as shown to the 8-foot flute filter circuit of the
pedal stops. 'The 16-foot pedal lead 20%a is con-
nected to the voicing means for a bourdon 16-
foot and for an open diapason 16-foot stop,
the latter requiring a double resistive switch,
as shown, and having connection with 8-foot
pedal voices. For the pedal clavier in the ex-

. emplary instrument, I provide an 8-foot flute

voice, an 8-foot cello voice, a 16-foot bourdon
voice and a 16-foot open diapason voice, to-
gether with the coupler aforesaid.

In my organ the tones are initially generated
as complex oscillations. Their tone color is
changed through the application of voicing
means acting primarily as filters, and also by
the combination of in-phase and out-of-phase
relationship of harmonically related oscillations.
The filtering means employed by me comprise
condensers, resistances, and in some instances,
inductances. They are arranged as shown in the
circuit disgram, Figure 7, but do not require
particular description here. Reference may be
made to the patent in the name of Kock, No.
2,233,948, issued March 4, 1941, for a descrip-
tion of particular filter circuits which are suif-
able for my use.

Oscillations passing through the various voic-
ing means for the pedal assembly, as controlled
by its several stop switches, are collected in a
header 227 which is connected by a lead 228
to a preamplifier in the voice box, hereinafter
described. .

The reverse 4-foot lead 196a from the great
organ assembly is connected directly to a clarion
4-foot filter and stop switch, so marked in Fig-
ure 7. The normal 4-foot header 185a from the
great organ assembly is connected as at 229 to
a stop switch 230 and thence, as at 23(, to various
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ones of the swell organ voicing means, namely
the dolce cornet, salicet 4-foot, and flute 4-foot.
There is a connection from the latter voicing
means as at 232 to a violin diapason 8-foot ston
in the swell organ group. Lead 231 also passes
as shown to an outphasing device indicated gen-
erally at 233. There is a connection between
the lead 229, as at 229q, and an octave 4-foot
stop in the great organ group, this stop being
coupled with a violina 4-foot stop as shown.

The 8-foot great organ lead 187a is connected
directly to trumpet and melodia voicing means
in the great organ group, and is also connected,
as at 234, to a stop switch 235 and thence, as
at 236, to certain of the swell organ voice as-
semblies and to the outphasing means 233. The
two switches 230 and 235 are arranged to he
operated by a single stop tab; and they serve
as means for coupling the swell and great organ
manuals.

The 16-foot great organ header 198¢ is con-
nected as shown directly to the voicing means
for a bourdon 16-foot great organ stop, so marked.

The output of the several great organ voicing
means, as controlled by the great organ stop
switches, is collected in a header 2371 which is
connected by g lead 238 to the preamplifier 239.
For the great organ in the exemplary instru-
ment, I provide, clarion, violina and octave stops
in the 4-foot class. There are also trumpet,
dulciana, melodia and open diapason stops in
the 8-foot class. Finally, there is a bourdon 16-
foot stop, all of these stops being marked on the
circuit diagram of Figure 8.

A 4-foot swell organ lead 186¢ is connected
as shown to the 4-foot stops of the swell organ
assembly, and is further connected by a lead
240 to the outphasing means 233. It will be
noted that there is also g lead 242 from the out-
phasing means 233 to the stopped diapason 8-
foot voicing means of the swell organ assembly.

The oscillations from the voicing means of
the swell organ, as determined from the stop
switches, are collected in a header 243, which
is connected as at 244 to the preamplifier 239.

In the exemplary instrument I provide dolce
cornet, salicet, and flute voices in the 4-foot
group for the swell organ. Vox humana, oboe,
French horn, clarinet, trompette, aeoline, stopped
diapason and violin diapason voices are pro-
vided in the 8-foot group.

The specific outphasing means does not re-
quire particular description here. Reference is
made to Kock Patents Nos. 2,148,478 and 2,233,948,
issued February 28, 1939, and March 4, 1941,
respectively, for complete descriptions of this
feature. The outphasing means acts to reverse
the phase of 4-foot oscillations, and after ad-
justing their amplitude, to combine them with
8-foot oscillations. The even-order harmonics
of the 4-fcot oscillations cancel harmonics of
the same frequencies in the 8-foot oscillations,
and the result is an 8-foot tone in which the
even-order harmonics are absent or greatly di-
minished so that the tone becomes one rich in
cdd-order harmonics and hence useful in the
production of voices of the woodwind type.

For the outphasing means I employ various
circuit elements illustrated in Figure 7 plus the
two components of the double thermicnic tube
245. There is a connection 246 from the grid
circuits of these components to the preampli-
fier 239.

The pre-amplifier is a three-stage, cascade
resistance coupled amplifier employing double
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thermionic tubes 247 and 248. The input to the
amplifier is derived {rom leads 228, 238, 244 and
248, described above. The plates of the tube
243 are connected to an output transformer 243.
The secondary leads of this trensformer, 250
and 281, the first of these being grounded as
shown, are connected to prongs 252 and 253 of
the six-prong receptacle 220 on the rear face
of the voice box (see Figure 8). One prong of
this receptacle is bilank. The remaining three
prongs are connected as shown to the echo
speaker switch 225. This switch is a double-pole,
triple-thirow switch, so arranged that, depend-
ing upon its position, it will cause the oscilla-
tions which are the output of the pre~amplifier
238 to be fed to the amplifier 160 of the main
speaker {81, or to the amplifier of an echo
speaker (not shown), or o both simultaneously.

The cable 43¢ from the rear of the voice box
is adapted as indicated above to be connected
to the receptacle ({3 on the power pack por-
tion of the generator assembly. From the plug
2 pair of leads 284 and 255 carry current to the
heaters 244a, 246c and 247a of the thermionic
tubes in the ouiphasing means and in the pre-
amplifier, These leads also supply current to
a lamp 224¢ located behind the bezel and jewel
224 shown in Figure 1 as extending through the
upper front board 8 of the organ console. This
lamp will thus give an indication to the per-
former whether or not the power has been turned
on in the organ.

A lead 258 in the cable 113¢ is connected with
the plate circuits of the tube 245 in the outphas-
ing means and the tubes 247 and 248 in the
preamplifier. This Jead supplies B4+ or plate
voltage to these tubes from the power pack. A
pair of leads 287 and 2%8 are connected by the
cable means aforesaid into the plate circuit of
the vibrato generator in the power pack. The
leads 257 and 288 pass to the vibrato switch 221.
This is in the form of a double-pole, triple-
throw switch similar to 225. Circuit connec-
tions including resistances are supplied in the

5 voice hox so that the switch 221 has an off posi-

ticn for the vibrato and two other positions giv-
ing selectively two vibrato intensities.

The main off-on switch for the organ 223 is
connected by a two-lead sheathed cable 259 to
a two-prong plug 288. This plug is adapted to
ba engaged in a resceptacle 281 on the main
outlet box 25 of the organ, as hereinafter de-
scribed.

Main distributor box and velume control

The main outlet and connection box is located
in the lower part of the organ conscle and is
shown at 88 in Pigures 1 and 2. For circuit
arrangements in connection with this box and
with the volume control, reference is made to
Figure 11. TIn this figure a closed outline in dots
is revresentative of the outlet and distributor
box itself. There is a main power cable 81 com-
ing from the distributor box 86 by means of
which the organ may he connected to a suitable
source of power. One of the leads 282 in this
cable is connected to one side of the two-prong
receptacle 281, as at 283. The other side, 284,
of this receptacle is connected to the side 285
of another two-prong receptacle 286. The side
2827 of this last menticned receptacle is con-
nected to the other lead 288 of the power cable
87. It will thus be seen that the receptacle 281
provides a break in the power circuit. The
connector 288, having the cable 259 going to the
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main organ switch 228, is plugged into the con-
nector 281 so that the switch 223 can serve as
the main power switch for the instrument.

The power cable 88 {rom the power pack means
of the generator assembly (see Figure 2) is
plugged into the receptacle 286.

I may provide an electric lamp 268 mounted
beneath the key bed 7 of the instrument and
serving to illuminate the pedal clavier for the
convenience of the player. One of the leads 261
from this lamp is connected to the power lead
258, while the other 282, which includes a switch
263, is connected to the slement 285 of the re-
ceptacle 288. The switch 283 may be mounted
wherever desired, but is conveniently located
beneath the key bed.

A six-way plug 284, having a sheathed cable
2885, is adapted to he plugged into the receptacle
220 on the voice box. The cable 265 passes to
the connector box 88, and certain of the leads in
it pass from this box through another sheathed
cable 265 to the pedal volume control of the
organ.

The lead 287 connected to the prong 268 is
a ground lead and is shown attached to the
sheath of the cable 255. By means of the re-
ceptacle 223 it is connected to the grounded lead
250 of the output circuit of the pre-amplifier
239. The other pre-amplifier lead 281 is con-
nected by means of the prong 262 to a lead 218
in the cable 28%. This lead is connected to one
side of the resistance element of the poten-
tiometer 27! which is operated by the volume
conirol foot pedal i83. A lead 272 connecfed to
the prong 273 also passes through the cakles 2¢5
and 266 and is connected to the variable arm
of the potentiometer 27f. The other side of
the resistance element of this potentiometer is
grounded by a lead 274 passing through the cable
265, the grounding being done through a nei-
work of condenser and resistances indicated at
215. It will be noted that by means of the
prong 273 in the connector 264, the lead 272 is
connected as at 272a¢ in Figure 7 to the eche
speaker switch 225. Two other leads from this
switch are connected through prongs 276 and 277
to leads 278 and 278 in the cable 265. The frst
of these leads is connected to an element 288 in
a main speaker receptacle 228. The other lead
279 is connected to an element 231 of an =cho
speaker receptacle 282. Elements 233 and 284
of these receptacles respectively are groundsd
as shown.

The power lead 288 is connected to elements
295 and 296 in the speaker receptacle, while the
opposite power lead 282 is connected through the
main organ switch (by means of receptacle 284)
to elements 2987 and 288 in the speaker recep-
tacles.

The reason for this construction is that the
main and echo speakers are located in appropri-
ate boxes containing also main amplifiers for
these speakers, and it is ordinarily desired that
all power be derived from the main outlet box
86 of the organ and controlled through the main
organ switch 223.

I prefer to connect condensers indicated at 289
and 390 between the power leads of the speakers
and ground, to suppress radio interference, it
being convenient to locate these condensers also
in the main outlet box 886.

Finally, it may be noted in Figure 7 that there
is in connection with the pre-amplifier 239 a
tone control circuit embodying a variable resistor
301. 'This is mounted on the voice box and has
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a shaft which projects through the top front
board of the organ and is provided with a con-
trol knob or handle.

Modifications may be made in my invention
without departing from the spirit of it. Having
thus described my invention in an exemplary
embodiment, what I claim as new and desire to
secure by Letters Patent is:

1. In an electric organ a console having upright
side members, a key bed extending across be-
tween said members, sets of playing keys mounted
in partially offset superposed relationship above
said bed, and a console front board above the
upper set of keys, playing key switch assemblies
for each set of playing keys mounted respectively
on rails extending between said side members
and located in positions to be actuated by said
keys, a voice box assembly located above said
switch assemblies and adjacent said upper front
board, a unitary assembly of electric generators
iccated behind said key bed, and a connector
board, said generator assembly, said voice box
assembly and said switch assemblies keing re-
movable as units from said console, said gen-
erator assembly and said switch assemblies hav-
ing connections with said connector board.

2. The structure claimed in claim 1 wherein
said voice box assembly has stop mechanisms
operating switches therein, said stop mechanisms
having stop tabs projecting forwardly from said
voice box and extending through perforations in
said upper front board.

3. The structure claimed in claim 2 wherein
said generator assembly includes a power pack, a
plurality of octavely related cascaded generator
units, and a frame, said power pack and said
generator units being mounted on plates re-
movably mounted to said frame, said power pack
and generator units having plug-in connector
means whereby said generator assembly can be
completely disconnected from other units in the
organ and bodily removed therefrom.

4, The structure claimed in claim 3 wherein
said. switch assemblies include a plurality of
switches for each key in the playing key sets,
wherein the switches of each such plurality
handle octavely related tones, said connector
board being mounted with respect to one of said
switch assemblies, wired to both switch assem-
blies s0 as to connect switches from the said plu-
ralities to the same generators, and further wired
so as to provide plug-in cables for connection
with said cascaded generator units.

5. The structure claimed in claim 4 wherein
the switches of the several pluralities are inter-
connected at the output side to form headers for
tones of four foot, eight foot, and like frequen-
cies, said headers terminating in cables having
plug-in connections with receptacles on said voice
box.

6. The structure claimed in claim 5 wherein
said interconnections forming headers are pro-
vided with resistive networks for balancing the
scale.

7. The structure claimed in claim 6 wherein
said power pack and said generator units have
thermionic tubes, said tubes being mounted in
sockets on said plates so that said tubes are avail-
able for replacement without disassembly of said
generator assembly.

8. The structure claimed in claim 7 wherein
said voice box contains filter circuits selectively
operated by said switches connected with said
stop mechanisms, and wherein said voice box con-
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tains thermionic apparatus and plug-in connector
means for connecting said thermionic apparatus
with - the said power pack in said generator
assembly.

9. The structure claimed in claim 8 wherein
said thermionic apparatus comprises a preampli-
fier and an cutphasing means.

10. The structure claimed in claim 9 wherein
said thermionic apparatus comprises thermionic

tubes, said voice box having receptacles for said i

tubes at its rear face so that said tubes may be
located outside said voice box for ready replace~
ment.

11. The structure claimed in claim 10 wherein
said power pack contains a generator operating
at a subaudio frequency and connected to the
several cascaded generator units for imparting
vibrato to the outputs thereof, and wherein said
last-mentioned plug-in connector includes leads

connected with said subaudio generator, said :

leads being connected with switching means
mounted on said voice box and having an oper-
ating- shaft extending therefrom through said
upper front board.

12. The structure claimed in claim 11 wherein #;

the sets of playing keys are divided into a swell
manual and a great manual, wherein the header
leads from the swell manual include four foot
and eight foot header Jeads, wherein the header

leads from the great manual including four foot, 3

eight foot and sixteen foot header leads together
with a reverse four foot header lead connected
to the opposite end of the four foot resistive
network, and wherein said several leads are con-
nected within the voice box to a plurality of
filter circuits.

13. The structure claimed in claim 12 wherein
the last mentioned connections include means
operated by a stop mechanism for coupling the
swell and great organ manuals.

14. The structure claimed in claim 13 wherein
certain of said filter circuits include connections
to said out-phasing means such that in said filter
circuits four foot and eight foot oscillations are
combined in out-of-phase relationship.

15. The structure claimed in claim 14 wherein
the console is provided with a pedal clavier hav-
ing pedal keys, wherein switches are arranged to
be operated by said pedal keys, and wherein said

switches are wired to said connector board so s

as to be connected therethrough to generators
in said generator assemblies and so as to provide
pedal clavier headers for eight foot and sixteen
foot oscillations, said headers having a plug-in
connection with said voice box.

16. The structure claimed in claim 15 wherein
said last mentioned headers are connected within
said voice box to filter circuits operated by stop
tab -mechanisms.

17. The structure claimed in claim 18 wherein
the eight foot pedal header is connected within

said voice box with means for coupling it to the

eight foot header from the great manual.
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18. The structure claimed in claim 17 wherein

said preamplifier is provided with tone control
means, said {one control meéans mounted on said
voice box and having an operating shaft extend-
ifig through said upper front board.

19. The structure claimed in claim 18 wherein
said preamplifier is connected to a plug-in recep-
tacle on said voice box, and wherein said recep-
tacle includes connections to a switeh for selec-
tively operating main and echo loud speakers,
and wherein said switch has an operating shaft
exteriding through said upper front board.
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20. The structure: claimed in claim 19 wherein
saideconsole is provided. interiorly with a main
distributor box, and is further provided with a
volume control means operated by a pedal acces-
sible through an opening in a lower front board,
and wherein said volume control means.and said
distributor box have a common plug-in connec-
tion with said last mentioned receptacle.

21, The structure claimed in claim 20 wherein
said distributor box is provided with a plug-in
cable connection to a source of power, wherein
said. distributor box. is provided with a plug-
in cable connection for delivering power to said
power pack, and wherein said distributor box is
provided with. a. pair of plug-in receptacles for
delivering power and signal to main and echo
loud speaker and amplifier assemblies.

22. The structure claimed in claim 21 wherein
the said power cable from said distributor box
is interrupted therein hy a plug~in reecptacle,
sgid pluz-in receptacle having a cable connec-
tion with a main switeh for said organ, said main
switch having operating means extending
through said upper front board.

23. The structure claimed in claim 22 wherein
said voice box is provided with a Jamp connected
into electric circuits of said organ in such a way
that it will be energized when power is applied
to said organ, said lamp having a jewel and
moutiting -extending through. a perforation in
said upper front board.

24, In an electric organ, a console having up-
right side members, a key bed extending across
between said. members, sets of playing keys
mounted in partially offset superposed relation-
ship above said bed, and a console front hoard
above the upper set of keys, playing key switch
assemblies for each set of playing keys mounted
respectively on rails extending between said side
members and located in positicns to be actuated
by said keys, a voice box assembly located above
said switch assemblies and adjacent said upper
front board, a unitary assembly of electric gen-
erators located behind said key bed, and a con-
nector board, said generator assembly, said voice
box assembly and said switch assemblies being
removable as units from said console, said gen-
erator assembly and said switch assemblies hav-
ing connections with said connector board, said
generator assembly including a power pack, a
plurality of octavely related cascaded generator
units, and a frame, said power pack and said gen-
erator units being mounted on plates removably
mounted to said frame, said power back and
generator units having plug-in connector means
whereby said generator assembly can be com-
pletely disconnected from other units in the organ
and bodily removed therefrom.

25. In an electric organ a console having up-
right side members, a key bed extending across
bhetween said members, sets of playing keys
mounted in partially offset superposed relation-
ship above said:bed, and a console front board
above the upper set of keys, playing key switch
assemblies for each set of playing keys mounted
respectively on rails extending between said side
members and located in positions to be actuated
by said keys, a voice box assembly located above .
said switch assemblies and. adjacent said upper
front board, a unitary assembly of electric gen-
erators located behind said key bed, and a con-
nector board, said generator assembly, said voice
box assembly and said switch assemblies being
removable as units from said console, said gen-
erator assembly and said switch assemblies hav-
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ing connections with said connector. board, said
switch assemblies including a plurality of
switches for each key in the playing key sets, the
switches of each such plurality being arranged to
handle octavely related tones, said connector
board being mounted with respect to one of said
switch assemblies, wired to both switch assem-
blies so as to connect switches from the said plu-
ralities to the same generators, and further wired
so as to provide plug-in cables for connection
with said assembly of eleciric generators.

96. The structure claimed in claim 25 wherein
the switches of the several pluralities are inter-
connected at the output side to form headers
for tones of four foot, eight foot, and like fre-
quencies, said headers terminating in cables hav-
ing plug-in connections with receptacles on said
voice box, said interconnections forming headers
being provided with resistive networks for hal-
ancing the scale.

97. The structure claimed in claim 26 wherein
the sets of playing keys are divided into a swell
manual and a great manual, wherein the header
leads from the swell manual include four foot
and eight foot header leads, wherein the header
leads from the great manual include four foot,
eight foot and sixteen foot header leads together
with a reverse four foot header lead connected to
the opposite end of the four foot resistive net-
work, and wherein said several leads are connect-
ed within the voice bhox to a plurality of filter
circuits.

28. In an electric organ a console having up-
right side members, a key bed exiending across
between said members, sefs of playing keys
mounted in partially offset superposed relation-
ship above said bed, and a console front board
above the upper set of keys, playing key switch
assemblies for each set of playing keys mounted
respectively on rails extending between said side
members and located in positions to be actuated
by said keys, a voice box assembly located above
said switch assemblies and adjacent said upper
front koard, a unitary assembly of electric gen-
erators located behind said key bed, and a con-
nector board, said generator assembly, said voice
box assembly and said switch assemblies being
removable as units from said console, said gener-
ator assembly and said switch assemblies having
connections with said connecter board, said voice
box assembly being provided with stop mecha~
nisms operating switches therein, said stop mech-
anisms having stop tabs projecting forwardly
from said voice box and extending through per-
forations in said upper front board, said gener-
ator assembly including a power pack, a plurality
of octavely related cascaded generator units, and
a frame, said power pack and said generator
-units being mounted on plates removably mount-
ed to said frame, said power pack and generator
units having plug-in connector means whereby
said generator assembly can be completely dis-
connected from other units in the organ and bod-
ily removed therefrom, said voice box contain-
ing filter circuits selectively operated by said
‘switches connected with said stop mechanisms,
said voice box containing thermionic apparatus
and plug-in connector means for connecting said

- thermionic apparatus with the said power pack
in said generator assembly.

29. In anh electric organ a console having up-
right side members, a key bed extending across
‘between said members, sets of playing keys

“mounted in partially offset superposed relation-
- ship above said bed, and a console front board
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ahove the upper set of keys, playing key switch
assemblies for each.set of playing keys mounted
respectively on rails extending between said side
members and located in positions to be actuated
by said keys, a voice box assembly located above
said switch assemblies and adjacent said upper
front board, a unitary assembly of electric gen-
erators located behind said key bed, and a con-
nector board, said generator assembly, said voice
box assembly and said switch assemblies being
removable as units from said console, said gen-
erator assembly and said switch assemblies hav-
ing connections with said connector board, said
console being provided with a pedal clavier hav-
ing pedal keys, and switches arranged to be oper-
ated by said pedal keys, said switches being wired
to said connector board so as to be connected
therethrough to generators in said generator
assemblies and so as to provide pedal clavier
headers for eight foot and sixteen foot oscilla-
tions, said headers having a plug-in connection
with said voice box.

30. in an electric organ, a console having a set
of playing keys, an assembly of octavely-related
cascaded generator units, an assembly of switches
in said console, said assembly comprising a plu-
rality of switches for each key in said sef, said
switches of each such plurality handling octavely
related tones, a connector board, said switches
heing wired to said connector board, plug-in

. connections from said connector board to re-
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spective generator units, a power pack in said
generator assembly, a voice box removable as a
unit from said console, plug-in connections be-
tween said voice box and said power pack, and
plug-in connections between said voice box and
said key switches.

31. The electric organ of claim 30 wherein the
switches of the several pluralities are intercon-
nected at the output side to form headers for
tones of four foot, eight foot, and like frequen-
cies, said headers being between said key switches
and said last mentioned plug-in connections.

32. In an electric organ, a console having play-
ing keys, switches in said console operated by
said keys, a connector board, said switches being
wired to said connector board, an assembly of
generators in said consocle, plug-in connections
from szid connector board to the respective gen-
erators, a voice hox removable as a unit from said
console, and plug-in connections between said
voice box and said key switches.

33. In an electric organ, a console having play-
ing keys, switches in said console operated by
said keys, a connector board, said switches being
wired to said connector board, an assembly of
generators in said conscle, plug-in connections
from said connector board to the respective gen-
erators, a power pack in said assembly, a voice
hox removable as a unit from said console, and
plug-in connections between said voice box and
said power pack, and plug-in connections be-
tween said voice box and said key switches.

24. In an electric organ, a console having play-
ing keys, switches in said console operated by said
keys, a connector board, said switches being wired
to said connector board, an assembly of genera-~
tors removable as a unit from said console, plug-
in connections from said connector beard to the
respective generators, a main distributor box, a
power-pack in said generator assembly, and a
plug-in connection between said distributor box
and said power pack.

35. The structure claimed in claim 34 includ-
ing a voice box removable as a unit from said
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c¢onsole and plug-in connections between said
voice box and said power pack, between said voice
box and said key switches, and between said
voice box and said distributor box. :

36. The structure claimed in claim 35 in which
said console has a pedal operated volume con-
trol means and wherein said connection between
said voice box and said distributor box includes a
connection to said volume control means.’

JOHN F. JORDAN..
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