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57 ABSTRACT 
A mechanical construction for an electronic musical 
instrument, such as an organ, comprises a one-piece 
plastic key bed for mounting the keys, the stop tablet 
assemblies, and printed circuit boards. The keys are 
made up of a series of one-piece plastic key groups, 
the keys in each group being hingedly connected to a 
mounting strip. The keys of each group are alternates, 
namely non-successive steps in the chromatic scale. 
However, when the key groups are assembled they 
provide an octave group, and in such assembly the 
mounting strips are stacked and supported on the key 
bed such that all of the keys flex or hinge approxi 
mately about the same hinge axis. The stop tablet con 
struction comprises a one-piece plastic housing and a 
number of one-piece plastic stop tablets rockably 
mounted in the housing and retained therein by keep 
ers on the stop tablets. Protuberances are provided on 
the housing that cooperate with each stop tablet for 
retaining each stop tablet in either its "off" or its 'on' 
position. 

18 Claims, 18 Drawing Figures 
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ELECTRONIC MUSICAL INSTRUMENT 
MECHANICAL CONSTRUCTION 

BACKGROUND OF THE INVENTION 

This invention relates to improvements in electronic 
musical instruments, more particularly improvements 
in the mechanical construction of electronic organs 
and like instruments. 

In the construction of electronic organs, it is a com 
mon practice to make up a series of components that 
are ultimately assembled to provide a key frame. Such 
procedure, of course, results in a cost of production 
that increases as the number of components increase, 
and for this reason the number of components making 
up the key frame should be kept to a minimum. 
Another practice in the manufacture of electronic 

organs is the provision of stop tablets that are pivoted 
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on cross rods. This also is an expensive type of con 
struction since the number of parts, such as the stop 20 
tablets proper, pivot rods, bearing supports, etc., must . 
be fabricated and then assembled. 
A still further common technique in the manufacture 

of electronic organs is to mount pivotally the individual 
keys at their respective inner ends. This means that 
each key is separately formed and separated pivotally 
attached in place, all of which requires considerable 
labor costs. 

OBJECTS AND SUMMARY OF THE INVENTION 
It is an object of this invention to provide an elec 

tronic musical instrument which is so designed as to be 
fabricated at relatively low cost. 
A further object of this invention is to provide an 

electronic musical instrument of the type stated in 
which the number of individual components that need 
to be manufactured are considerably reduced as com 
pared to arrangements of the prior art, thereby contrib 
uting to the low cost of construction of the instrument. 

In accordance with the foregoing objects the instru 
ment comprises a one-piece molded plastic key bed 
having first and second portions. The first portion has 
a panel with openings therein, and means are provided 
adjacent to the openings for supporting circuit boards 
over the openings such that the openings provide ac 
cess spaces for conductors interconnecting the circuit 
boards. The second portion of the key bed is arranged 
to support a series of keys in a cantilever fashion such 
that the keys pivot or rock about approximately the 
same pivot axis. In addition, the second portion has a 
panel with openings offset from the keys for receiving 
stop tablet assemblies. These stop tablet assemblies in 
clude individual stop tablets rockably mounted in a 
one-piece housing, one housing being mounted in each 
of the aforesaid openings in the second portion of the 
key bed. 

In accordance with a further aspect of the invention 
the keys are made up of an octave group that is formed 
of a plurality of one-piece plastic structures, each struc 
ture having a group of keys representing the predeter 
mined musical tones. Each structure includes a mount 
ing strip and each key of a structure is joined to the 
mounting strip at a zone of flexure for hinge connection 
therewith such that the keys of each structure hinge 
about a substantially common axis. When the keys are 
assembled on the key bed, the mounting strips are su 
perimposed. The hinge connections are so formed that 
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2 
in the assembled instrument the hinge axes of the re 
spective structures are at least approximately coinci 
dence, and are nearly the same for all practical pur 
poses. The key groups are molded with alternate keys 
rather than with adjacent keys of the chromatic scale. 
Typically, for an octave group there will be two groups 
of natural keys and one group of keys containing the 
sharps. Thus, one natural key group will contain C, E, 
G and B while the other natural key group will contain 
D, F and A. The third group contains the five sharps. 
Each of the keys is a hollow downwardly opening 

member that is joined to the mounting strip by a thin 
notched connecting strip with the result that there is 
limited lateral rigidity of the keys. Accordingly, the key 
bed is integrally formed with a castellated bar which 
projects into the hollow of the keys to inhibit lateral 
movement of the keys during use of the instrument. 

In accordance with another aspect of the invention, 
the stop tablet construction comprises a housing with 
side-by-side cavities for receiving individual stop tab 
lets. Each stop tablet and the housing is a one-piece 
molded plastic member, and each stop tablet is a down 
wardly opening member that is U-shaped in cross sec 
tion to provide opposed sides. The cavities of the hous 
ing include arcuate bearing surfaces which engage 
edges on the stop tablet sides for rockably supporting 
the stop tablets without the need for pivot pins. The 
housing has opposed slots on opposite sides of each 
cavity for receiving a contact wire that is depressed by 
the stop tablet when the latter is rocked to its "on' po 
sition. To retain the stop tablet in either its “off” or 
"on' position, the transverse walls of the housing have 
protuberances that engage resilient fingers depending 
from the stop tablet whereby the resilient fingers will 
flex and override the protuberances upon rotation of 
the stop tablets from one position to the other. In addi 
tion, the resilient fingers have keepers that underlie the 
lower edges of the aforesaid transverse walls to main 
tain the stop tablet assembled with the housing. The op 
posed sides of the stop tablet flex to facilitate rapid 
mounting of the stop tablet within the housing and 
snapping of the keepers into position. 

BRIEF DESCRIPTION OF THE FIGURES 
FIG.1 is a fragmentary perspective view of the upper 

end of an electronic organ constructed in accordance 
with and embodying the present invention; 
FIG. 2 is a fragmentary top plan view thereof, par 

tially broken away; 
FIG. 3 is a fragmentary front elevational view of the 

instrument of FIG. 2; 
FIGS. 4, 5 and 6 are fragmentary sectional views 

taken along lines 4-4, 5-5 and 6-6, respectively, of 
FIG. 2 certain parts being omitted in order to illustrate 
the invention more clearly; 
FIG. 7 is a top plan view of a key group according to 

the present invention; 
FIG. 8 is a side elevational view, partially broken 

away and in section, of the key group of FIG. 7; 
FIG. 9 is a top plan view of another key group ac 

cording to the present invention; 
FIG. 10 is a side elevational view, partially broken 

away and in section, of the key group of FIG.9; 
FIG. is a top plan view of still another key group 

according to the present invention; 
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FIG. 12 is a fragmentary side elevational view, par 
tially broken away and in section; of the key group of 
FIG. 11; 
FIG. 13 is a top plan view of the key groups of FIGS. 

7, 9 and 11 after assembly thereof; 
FIG. 14 is a side elevational view of the assembly of 

FIG. 13; 
FIG. 15 is a fragmentary exploded perspective view 

of a stop tablet construction in accordance with the 
present invention; 
FIG. 16 is a fragmentary sectional view taken along 

line 16-16 of FIG. 15 but showing a contact wire and 
bus bar as might be used in the instrument; 
FIG. 17 is a fragmentary sectional view taken along 

line 7-7 of FIG. 6; and 
FIG. 18 is a fragmentary sectional view taken along 

line 8-8 of FIG. 7. 

DETAILED DESCRIPTION 
Referring now in more detail to the drawings and 

more particularly to FIGS. i-6, there is shown an elec 
tronic organ 2 comprising a key bed 4, a name rail 6 up 

5 

O 

4. 
nai margin of the channel portion 42 comprises an up 
standing longitudinal bar 46 having a series of castella 
tions that project upwardly into the hollow of the keys 
as best seen in FIG. 4 and for purposes presently more 
fully appearing. 
Adjacent to the keyboard 32 is a key block 50 that 

includes a top panel 52 having a number of rectangular 
openings 54. Each rectangular opening receives a stop 
tablet assembly 34 which is supported on the panel 52. 
If desired, the name rail 6 may also be provided with 
like openings 54 for receiving stop tablet assemblies 34. 
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wardly inclined from the rear marginal portion of the 
key bed 4, and opposed side members 8, 8. FIG. 
shows only the upper part of the organ, which is the 
part with which the present invention is concerned. 
Other conventional structural details of the organ are 
omitted for purposes of clarity. 

Referring to the key bed 4, it will be seen that this 
mechanical component of the organ is a one-piece 
molded plastic member having a first portion 10 that 
includes a panel 2 and a depending longitudinal rib 14 
adjacent to the forward longitudinal edge of the panel 
12. Formed in the panel 12 are openings 16 over which 
are mounted printed circuit boards 18 that contain 
electrical components 9 of the instrument. Typically, 
these are tone generators, amplifiers, etc., which func 
tion in the usual manner to provide output signals to 
the loudspeaker of the instrument. The rear margin of 
the first portion 10 has a longitudinal flange 20 that in 
cludes upwardly opening bosses 22. At or adjacent to 
the forward longitudinal margin of the panel 12 are up 
standing bosses 24. Screws 26 are threaded into the 
bosses 22, 24 to retain the circuit boards 18 in up 
wardly spaced relation from the respective opening 16. 
As best seen in FIG.2 the openings 16 provide access 

for wiring between the several circuit boards. The wir 
ing 28 and circuit components, shown fragmentarily in 
FIG. 2, is illustrative of the principles of the invention. 
However, in order to avoid obstructing salient features 
of the invention, the wiring and circuitry components 
have been omitted in FGS. 5 and 6. 
The key bed 4 also includes a second portion 30 for 

supporting a piano-type keyboard 32 and a number of 
stop tablet assemblies 34. Included in the second por 
tion 30 is an upstanding flange 36 that runs longitudi 
nally of the rear edge of the keyboard and which in 
cludes a number of the bosses 24. As will be described 
more fully hereinafter, the bosses 24 on the flange 36 
provide a cantilever mounting of the keys of the key 
board. 
Forwardly of the flange 36 the second portion 30 of 

the key bed has a shelf 38 with openings 40 therein 
which underlie the keyboard. At the forward longitudi 
nal margin of the shelf 38 the second portion 30 has ad 
jacent channel-shaped portions 41, 42 that open oppo 
sitely and have a common wall 44. The inner longitudi 
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Also, a key block with stop tablet assemblies may be 
provided at the right hand (FIG. 2) or upper end of the 
keyboard. 
Referring now more particularly to FIGS. 7-14, the 

keys of the keyboard are formed of octave groups, and 
each octave group consists of three one-piece plastic 
key groups 56a, 56b, 56c. The key group 56a is made 
up of the five sharps while the key group 56b consists 
of keys representing C, E, G and B. The key group 56c 
has keys representing D, F and A. Thus, when the key 
groups 56a, 56b and 56c are assembled as shown in 
FIGS. 13 and 14, they form the octave group. Any 
number of adjacent octave groups may make up the 
keyboard 32 and with breaks as desired. 
Each key group 56a, 56b and 56c is a one-piece 

member formed of a suitable plastic such as polypro 
pylene. The key group 56a comprises a mounting strip 
60a from which the keys 62a perpendicularly project. 
The keys 62a are downwardly open hollow structures 
each including an L-shaped depending upper limit stop 
finger 64a and a switch actuator 66a. Also, each key 
62a is joined at its rear margin to the mounting strip 
60a along a zone of flexure that includes a notch 68a. 
As seen in FIG. 8, the zone of flexure including the 
notch 68a is on a strip portion 65 that angles upwardly 
to join the mounting strip 60 so that the latter is up 
wardly displaced or offset from the lower edge 63a of 
the key 62a. The amount of offset or displacement of 
the mounting strip 60a is approximately the thickness 
of the plastic of the mounting strip whereby the lower 
edge of the mounting strip is about coplanar with the 
lower edge 63a of the key 62a. Finally, the mounting 
strip 60a has holes 70a which are spaced apart a dis 
tance equal to the center-to-center spacing of the 
bosses 24 that are formed in the flange 36. 
The key groups 56b, 56c have parts corresponding to 

those in the key group 56a and are identified with the 
same reference numeral followed by the subscript b 
and c, as the case may be. However, in the key group 
56b the mounting strip 60b has its upper edge approxi 
mately coplanar with the lower edge 63b of each key 
62b. The key group 56c has a mounting strip 60c, the 
upper surface of which is downwardly offset from the 
lower key edge 63c by an amount approximately equal 
to the thickness of the plastic of the mounting strip. In 
addition, it will be noted that the notch 68c opens 
downwardly whereas, the notches 68a, 68b open up 
wardly. . . . 

It will be apparent that all of the keys of any one 
group will hinge or flex about a hinge axis that is sub 
stantially coincident with the base of the notch 68a, 
68b, 68c, as the case may be. Of significance, however, 
is the fact that when the key groups 56a, 56b, 56c are 
assembled, as shown in FIGS. 3 and 4, with the 
mounting strips 60a, 60b, 60c stacked, the hinge axes 
of all of the keys will be substantially coincident. The 



S 
mounting strips 60a, 60b, 60c are secured by the screws 
26 to the bosses 24 such that the flange 36 provides a 
cantilever support for each key. The hinge axis h for 
each key is approximately coincident with the base of 
each notch 68a, 68b, 68c. The bases of the notches are 
not in exact axial alignment, but they are sufficiently 
close for practical purposes to define approximately a 
common hinge axis for all of the keys. The approximate 
axial alignment of the hinge axes of the keys is due to 
the provision of two "natural' key groups having alter 
nate keys and one key group containing sharps and 
flats. Since no key group has adjacent keys, each notch 
in any one key group is offset from the notch of an adja 
cent key of another group. The relative vertical offset 
ting of the mounting strips 60a, 60b, 60c of the respec 
tive key groups relative to the common or coplanar 
lower edges 63a, 63b, 63c of the keys allows for ap 
proximate alignment of the hinge axes of the keys in an 
efficient and inexpensive manner. 
As seen in FIGS. 3-5, the fingers, such as 64b, engage 

under the flange 46 to limit the upward movement of 
the keys. The actuators 66a, 66b, 66c of the respective 
keys engage a contact wire, such as shown at 74 (FIG. 
5), to make contact with a fixed contact bar 76 to gen 
erate a tone in a known manner. The castellated part 
48 projects into the hollow of each key, as best seen in 
FIG. 4, to impart lateral stability thereto. The right 
hand most key 62c of FIG. 4 is shown depressed to il 
lustrate the down position of the key relative to the cas 
tellated part 48. - 
FIGS. 15-18 show details of the stop tablet construc 

tion or assembly 34. This assembly 34 comprises a one 
piece molded plastic housing 80 of generally rectilinear 
configuration and comprising opposed longitudinal 
flanges 82, 82 that seat upon the top panel 52 of the 
key block 50 as shown in FIGS. 1, 2 and 6. The housing 
80 also includes a number of cavities 84 for receiving 
individual, one-piece molded plastic stop tablets 86. 
The cavities 84 are defined by front and back walls 88, 
90 end walls 92, 94 and a series of intermediate parallel 
walls 96. 
The front and back walls, 88,90 have opposed verti 

cal slots 98, 100 which extend to the lower margins of 
the front and back walls 88,90 for respectively receiv 
ing spring wire electrical contacts 102 in the cavities 
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84. Thus, one spring wire contact transversly spans 
each cavity 84 for actuation by a stop tablet 86 therein. 
The wire contacts 102 extend from a printed circuit 
board 104 and are adapted to contact a fixed bus bar 
106. The printed circuit board (which may contain the 
stop filter circuit) and bus bar are fragmentarily shown 
as they may be mounted in the organ in any conven 
tional manner. Also provided on the front and back 
walls are inwardly offset depending lips 108, 110 that 
support stop pad cushions 112, 114 that limit the move 
ment of the respective stop tablets 86 to and from their 
off and on positions, as will presently be more fully de 
scribed. 
Each stop tablet 86 has a top 116 and depending 

sides 118. The lower edges of the depending sides at 
the corners 124 thereof are adapted to ride on arcuate 
bearing surfaces 120, 122 in each cavity 84, the bearing 
surfaces being formed on the front and back walls 88, 
90. These arcuate bearing surfaces are cylindrical and 
provide a low friction journal for each stop tablet about 
its pivot axis and thereby eliminate the need for a pivot 
pin. The side walls 118, 118 of each stop tablet 86 are 

6 
also formed with a plurality of outwardly projecting 
dimples 126, that provide a low friction sliding engage 
ment of the sides of each stop tablet with the adjacent 
walls 84 and/or 92, 94 as the case may be. 
Depending from the lower edges of the side walls 

118, 118 are fingers 128, 128, the lower ends of which 
have keepers 130, 130. The keepers 130, 130 are ta 
pered from their upper ends toward their lower ends to 
facilitate assembly of each stop tablet 86 within a cavity 
84. Thus, when a stop tablet 86 is assembled with the 
housing, the stop tablet is pushed into a cavity 84. The 
fingers 128, 128 will resiliently deflect until the upper 
ends of the keepers. 130 have reached the lower edges 
of the transverse walls 96, 96. At that time the keepers 
130, 130 will snap under the transverse wall to retain 
stop tablet assembled with the housing 80. For the end 
most stop tablets one keeper 130 will snap under the 
end wall 92 or 94, as the case may be. Furthermore, it 
will best be noted from FIG. 17 that immediately above 
the keepers 130 there are dimples 132, 132 which pro 
vide low friction bearing surfaces at which the fingers 
128, 128 ride against the side walls of the cavity 84. 
The transverse wall 84 and the insides of the end 

walls 92,94 are integrally provided with detents or pro 
tuberances 134 and over which the fingers 128, 128 
ride in the region of the dimples 132. These protuber 
ances 134 serve to hold the stop tablet 86 either in its 
“off” position, shown in full lines in FIG. 16, or in its 
“on' position shown in broken lines therein. Upon 
pressing of the stop tablet to change its position, the 
fingers 128, 128 ride past the protuberances 134 be 
cause the finger. 128 will flex inwardly. However, the 
fingers 128 will snap back as they pass by the protuber 
ances 134 whereby the latter act to retain the stop tab 
let in the position to which it has been shifted. 
The one-piece stop tablet and one-piece housing con 

tribute to the low cost and ease of assembly of the in 
strument. The stop tablets may be each individually as 
sembled with the housing and the entire assembly 34 
mounted in place. Furthermore, the fact that each stop 
tablet is symmetrical (relative to section line 17-17) 
means that it may be assembled with the housing as 
shown or turned 180 about its vertical axis from the 
position shown. 
The invention is claimed as follows: 
i. In an electronic musical instrument, a one-piece 

molded plastic key bed, said key having a first portion 
and a second portion, said first portion having a panel 
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with openings therein, means for supporting circuit 
boards over said panel and facing said openings such 
that the openings provide access spaces for conductors 
interconnecting the circuit boards, said second portion 
having first means for supporting a series of keys and 
second means for supporting stop tablet assemblies, 
said second means comprising a panel portion offset 
from said first means and having an opening through 
which a stop tablet assembly projects. 

2. In an electronic musical instrument according to 
claim 1, said first means including an upstanding flange 
for cantilever mounting of said keys. 

3. In an electronic musical instrument according to 
claim 1 in which said key bed has adjacent channel 
shaped portions in the second portion, said channel 
shaped portions having a common wall and opening op 
positely. 

4. In an electronic musical instrument according to 
claim 1 in which the stop tablet assembly comprises a 
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plurality of stop tablets, a common one-piece housing 
for said stop tablets, said housing having arcuate sur 
faces for pivotally supporting each stop tablet, 

5. In an electronic musical instrument according to 
claim 1 in which said second portion includes a castel 
lated part for projection into said keys. 

6. In an electronic musical instrument according to 
claim 1 including a plurality of keys and a mounting 
strip from which the keys project, the mounting strip 
and the keys being a one-piece molded structure and 
with there being a zone of flexure between each key 
and the mounting strip. 

7. In a musical instrument, a keyboard comprising 
plurality of three one-piece plastic structures each hav 
ing a group of keys representing predetermined musical 
tones, each structure including a mounting strip and 
each key of a structure being joined to the mounting 
strip thereof for hinge connection therewith such that 
the keys of a structure hinge about a substantially com 
mon hinge axis, said mounting strips being juxtaposed 
in stacked relationship and such that successive keys 
represent a predetermined musical sequence, each 
hinge connection being at a zone of flexure that is a re 
duced thickness portion of the plastic formed by a 
notch therein, the keys of said three structures having 
means defining a common horizontal plane, two of said 
mounting strips being on opposite sides of said com 
mon plane and a third of said mounting strips being in 
termediate said two mounting strips to position the re 
spective zones of flexure of all of the keys in substantial 
horizontal alignment and thereby locate the hinge axes 
of all of the keys in substantial coincidence. 

8. In a musical instrument according to claim 7 in 
cluding a key bed, and means securing said mounting 
strips to said key bed, said last-named means including 
bosses on said key bed that receive fasteners projecting 
through said mounting strips. 

9. In a musical instrument according to claim 7, the 
notches in one structure opening downwardly and the 
notches in the two other structures opening upwardly. 

10. In a musical instrument according to claim 7 in 
which the keyboard comprising said structures pro 
vides keys representing a chromatic scale, one of said 
structures having keys representing the five sharps and 
flats, a second of said structures having keys represent 
ing four alternate natural keys, and a third of said struc 
tures having keys representing three alternate natural 
keys and with the natural keys providing recesses for 
receiving the keys representing the sharps and flats. 
, 11. A stop tablet construction for an electronic organ 
comprising a housing having means defining cavities 
receiving side-by-side stop tablets, means for individu 
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8 
ally pivotally supporting said stop tablets in said hous 
ing for movement between two positions, said pivotal 
supporting means including arcuate surface in said cav 
ities that engage edge portions of said stop tablets, first 
cooperating means on said stop tablets and said hous 
ing for retaining said stop tablets individually in said 
housing, and second cooperating means on said hous 
ing and stop tablets for individually retaining each stop 
tablet in one of said positions. 

12. A stop tablet construction according to claim 11 
having opposed slots on opposite sides of each cavity 
for receiving contact wires that are adapted to span the 
cavities respectively. 

13. A stop tablet construction according to claim 11 
in which said first cooperating means comprises keeper 
means on each stop tablet that underlie wall portions 
of the housing that separate said cavities, each stop tab 
let having resilient depending fingers that carry said 
keeper means. 

14. A stop tablet construction according to claim 11 
in which said housing has wall portions that separate 
said cavities, said wall portions have lateral protuber 
ances, each stop tablet has resilient fingers with means 
for engaging said protuberances and said resilient fin 
gers riding over said protuberances as a stop tablet is 
moved from one of said positions to the other position. 

15. A stop tablet construction for an electronic organ 
comprising a one-piece plastic housing having a cavity 
with opposed walls, a one-piece stop tablet rockably 
mounted is said cavity and having opposed sides adja 
cent to said opposed walls respectively, said sides in 
cluding resilient elements, and cooperating means on 
said walls and elements for retaining said stop tablet in 
said housing. 

16. A stop tablet according to claim 15 further in 
cluding cooperating means on said walls and said fin 
gers for retaining said stop tablet in either of two posi 
tions of rotation. 

17. A stop tablet construction for an electronic organ 
comprising a one-piece plastic housing having means 
providing side-by-side cavities, a one-piece plastic stop 
tablet in each cavity, means for rockably mounting 
each stop tablet in its associated cavity for individual 
movement about a pivot axis, said rockably mounting 
means for each stop tablet comprising an arcuate bear 
ing surface centered on the pivot axis, and means for 
retaining said stop tablets in said housing. 

18. A stop tablet according to claim 17 in which said 
housing has slots intersecting the bearing surfaces re 
spectively for receiving a contact wire. 
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