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[ 5 7] ABSTRACT 

A suspended ceiling grid frame provides an upper sup 
port for prefabricated modular wall sections or panels 
that can be connected to the grid frame in different 
arrangements to provide the desired ?oor plan. An in 
terfacing means on the top edges of the wall sections 
or panels secures them in place to the ceiling grid 
frame and allows the wall panels to be installed or 
removed rapidly with a minimum of labor. Electrical 
power lines and audio or video signal communication 
cables located above the ceiling grid may be con 
nected to the interfacing means so that power or 
signal energy can be supplied to particular wall sec 
tions or panels capable of transmitting both signal and 
power energy from their interfacing means to either 
predesignated or randomly located outlets on the sides 
of the wall sections. 

31 Claims, 13 Drawing Figures 
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MODULAR WALL AND CEILING SYSTEM 

This invention relates to movable building interior 
systems comprised of suspended ceilings and 
demountable wall structures, and more particularly it 
relates to an improved system comprised of an in 
tegrated ceiling grid frame and wall panels connected 
thereto including means capable of distributing electri 
cal power and various forms of data and communica 
tion signals. 
Modern buildings, such as schools, various business 

of?ces and hospitals have widely varying requirements 
for electrical power and communication facilities. Con 
ventional interior structures for such buildings which 
are necessary to provide the various walls, partitions or 
dividers for establishing the predetermined floor plan 
were expensive and time consuming to install. Also, in 
such buildings there was often a need to change the 
floor plan arrangement as well as the type and location 
of power and communication facilities at various loca 
tions in order to accommodate different building uses 
or new equipment. Since the requirements for such 
facilities in many ?elds constantly vary, it is not practi 
cal or economical to erect permanent building interi 
ors. Heretofore, various forms of temporary or mova 
ble interior wall systems devised for sub-dividing space 
in buildings were generally unsatisfactory because they 
failed to provide an adequate wall/ceiling interface 
designed for rapid relocation. Furthermore, previous 
demountable wall and ceiling designs did not solve the 
problem of distributing electrical power and audio 
video signals to accommodate the different and ever in 
creasing numbers of apparatus and equipment. The 
present invention solves this problem. 
A general object of the present invention is to pro 

vide an improved, highly versatile modular system of 
interchangeable, demountable wall panels that are con 
nectable to and detachable from a ceiling grid system 
speci?cally designed to accommodate said panels. 
Another object of the present invention is to provide 

improved wall panels for use with a ceiling grid system 
which can be made from readily available materials and 
are therefore particularly well adapted for ease and 
economy of manufacture. 
Another object of the present invention is to provide 

improved wall panels in combination with a ceiling grid 
and coaxial jumper cable system which are capable of 
transmitting electrical power and also signal energy for 
accommodating electrical apparatus or communication 
facilities, such as various types of video or audio 
systems, intercom, telephone, patient monitoring 
systems, and data transmission systems. ' 

Still another object of the present invention is to pro 
vide wall panels for use with a ceiling grid system which 
can transmit or distribute electrical power and on 
which an outlet can be installed at any preselected, ran 
dom location thereon. ~ 

Another object of the present invention is to provide 
a relocatable, demountable wall panel which can be 
easily installed or removed without the need of special 
tools or highly skilled labor and which will provide a 
structurally satisfactory and eye pleasing joint with the 
ceiling grid despite small dimensional variances that 
may occur. 

Yet another object of the present invention is to pro 
vide an improved wall panel for attachment to a ceiling 

2 
grid system which has sufficient strength and rigidity to 
furnish the structural support afforded by conventional 
wall structures and which also provides satisfactory 
acoustical characteristics between rooms formed by 
the wall panels. 
The aforesaid and other objects of the present inven 

tion are accomplished by a system which broadly com 
prises a ceiling frame that forms a gridlike pattern of 
structural members that are anchored to and suspend 
from the main structural ceiling of a building. This 
suspended ceiling gn'd creates a space between it and 
the building ceiling which can accommodate any type 
of service line, cable or conduit for electricity, power 
or signal energy, gas, water or any other form of energy 
or material that may be used in a room below the ceil 
ing grid. A plurality of prefabricated wall panels have 
means for interfacing with the ceiling grid so that they 
can be connected to any grid member and thus be ar 
ranged in any pattern to form a desired floor plan. 
These wall panels may also connect with any of the ca 
bles or conduits carrying the energy or material desired 

. and within them are means for receiving and distribut 
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ing this energy or material to receptacles installed on its 
outer surfaces from which it may be extracted for use in 
the room. Because of the internal structure of the 
panels the receptacles may be installed at randomly 
selected locations either before or after the wall panels 
are installed on the ceiling grid. 
Other objects, advantages and features of the present 

invention will become apparent from the following 
detailed description taken in conjunction with the ac 
companying drawings, in which: 

FIG. 1 is a view in perspective showing a building in 
terior with a suspended ceiling and wall system em 
bodying the principles of the present invention; 

FIG. 2 is a view in perspective of the ceiling and wall 
system of FIG. 1 taken from above the ceiling grid 
level; 

FIG. 3 is a block diagram of an electric distribution 
system for ceiling and wall panel installation according 
to the present invention; 

FIG. 4 is a fragmentary view in perspective and in 
section showing portions of a ceiling grid and wall 
panel structure according to the present invention; 

FIG. 5 is a fragmentary view in perspective showing a 
vertical edge portion of a wall panel member according 
to our invention; } 

FIG. 6 is a fragmentary plan view in section showing 
a joint between two of the wall panels like the one 
shown in FIG. 5; 

FIG. 7 is a view in elevation and in section with por 
tions broken away showing the internal structure of a 
wall panel connected to a ceiling member in ac 
cordance with the principles of the present invention; 

FIG. 8 is an enlarged fragmentary view in elevation 
and in section showing the upper end portion of a 
receptacle-connector for the wall panel of FIG. 7; 

FIG. 9 is an enlarged fragmentary view in perspective - 
and in section showing the internal “tank” portion of 
the wall panel of FIG. 7; . 

FIG. 10 is a view in perspective showing schemati 
cally how a wall panel is installed to a ceiling grid frame 
in accordance with our invention; 

FIG. 11 is a view in perspective showing how a series 
of our wall panels can be connected to a ceiling grid 
frame to form a series of rooms; 
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FIG., 12 is a view in perspective showing another 
form of ceiling grid frame with attached wall panels ac 
cording to our invention; and 

FIG. 13 is an enlarged view in perspective of a sec 
tion of grid frame and an attached wall panel from the 
installation of FIG. 12. 
With reference to the drawing, FIG. 1 shows a build 

ing interior provided with a ceiling and wall system em 
bodying the principles of the present invention, and 
comprised of wall panels, sections or modules 20, 
which are readily movable to different locations either 
parallel or transverse to each other to form a desired. 
floor plan. Each of these panels is supported on the 
building ?oor 22 and attached at its upper end to a por 
tion of a ceiling grid or framework 24 by spaced apart 
connectors 26. These connectors enable the panels to 
be readily placed in position or removed to different lo 
cations on the ceiling grid to form the desired ?oor plan 
arrangement of rooms, halls, alcoves and the like. 
As shown in FIG. 2, the connectors 26 on certain 

wall panels 20a may also serve as receptacles for elec 
trical junction units 28 attached to an electrical trans 
mission cable 30 or to jumper cables 30a. The ceiling 
grid 24 which is suspended from and anchored to the 
structural ceiling of the building provides an upper 
space above it to accommodate the electrical cables 
which furnish both power and communication signals 
to the wall panels 20a or transmit it from panel to panel 
as will be described below. Depending on the particular 
arrangement desired and the facilities required for the 
building, only a limited number of the wall panels 20a 
are used and supplied with power and signal energy 
while considerably more panels 20 may provide merely 
the typical wall function of dividing or separating one 
area from another. 
As will be seen, however, the wall panels 20a capable 

of transmitting both power and signal energy are an im 
portant feature of our invention and make possible a 
high degree of ?exibility and versatility in the use of 
building space. For example, FIG. 3 is a block diagram 
representing a typical audio~video and/or data trans 
mission system that may utilize our ceiling grid and wall 
panel system by the distribution of electrical power and 
signals to the receptacle-connectors 26 of wall panels 
20a arranged in some preselected but changeable pat 
tern. In this example, ac. power (e.g. 230 volts) from a 
conventional outside source is supplied to a power 
transformer 32 which steps it down to some lower level 
such as 24 volts. Signal energy may be derived from 
video modulators 34 such as videotape recorders, video 
disc recorders or any video source equipment, data or 
computer modulators 36, audio sources ‘such as F.M. 
modulators 38, tape recorders, live microphones or 
other communications modulators 40. This signal ener— 
gy is supplied through a signal combiner 42 and a 
directional ?lter and coupler 44 to a signal-power inter 
face component 46. 
As shown in FIG. 2, this interface component may be 

a single box that includes the power transfonner which 
can be mounted in any convenient location above the 
ceiling grid. From the interface box 46, a single trans 
mission cable 30 that carries both electrical power and 
signals extends to the desired number of wall panels 
20a adapted to receive power and signal energy. Addi 
tional jumper cables 30a may serve to interconnect any 
pair of panels, as shown in FIG. 2. An additional power 
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tap 50 from the power interface box 46 may be pro 
vided to a distribution bus 52 for use as a low voltage 
source through wires 54 to conventional ceiling lights 
56 supported by the ceiling grid or to air conditioning 
controls and the like. 
Now, with the general concept of the present system 

in mind, its various structural components will be 
described in greater detail. For example, the ceiling 
grid 24'as shown in one form in greater detail in FIG. 4, 
is made up from channel shaped frame members 58 
that are parallel and spaced apart and interconnected 
by similar cross members 58a. The spacing of these 
members is preferably uniform at some selected 
distance (e.g. 4 or 5 feet) so that the ceiling grid forms 
a large plurality of uniform squares or rectangles. Each 
of these frame members, which are preferably light 
metal or plastic extrusions, has spaced apart and paral 
lel vertical sides 60 connected by a web 62 near their 
lower edges. Horizontal ?anges 64 extending outwardly 
from each lower edge are adapted to support ceiling 
panels 66 or light ?xtures 56 between the frame mem 
bers 58 and 58a, as previously mentioned. Spaced at in 
tervals along the upright sides of the ceiling members 
58 are pairs of holes, each one of which supports a 
transverse pin 72. This pin extends through the lower 
end of a strap 74 whose upper end is anchored in some 
suitable manner to the structural building ceiling above 
it. The scraps may be adjustable in length so that the 
ceiling grid can be suspended at a uniform height even 
if the building ceiling is irregular. Along the web por 
tion of the ceiling grid members are spaced apart elon 
gated openings 76 of a uniform width which receive the 
boss-like connector-receptacles 26 on the wall panels 
20 that may bring both power and signal energy into 
the wall panels and also serve to secure them to the 
ceiling grid. The cross members 58 and 58a may be 
connected together by welding or by suitable fasteners, 
and along each wall a ceiling grid member is attached 
to a spacer member 78 such as a wood strip that is ?xed 
to the building wall by suitable fasteners. 
The wall panels 20 according to our invention com 

prise generally a pair of parallel, outer skin panels 78 of 
uniform thickness. These may be made of any suitable 
non-conductible sheet material such as plywood, a 
plastic or cellulose composition, gypsum or a combina 
tion of such materials. These outer skin panels are 
spaced apart by and attached to upper and lower frame 
members 80 and to vertical frame members 82 along 
the sides. All of these frame members are formed from 
some rigid, non-conductive material such as wood or 
plastic. 

Attached to the top of each panel is an extruded 
metal member 84 having a central web portion 86 and 
side ?anges 88 that extend downwardly over and fit 
tightly against the skin panels. Each connector-recepta 
cle 26 has a base plate 90 that is anchored by screws 92 
or other suitable means to an upper frame member 82,. 
An externally threaded barrel portion of the connector 
extends upwardly from its base plate 90 through an 
opening in the web 86 of the metal member 84. A large 
nut 94 is threaded to the connector barrel and bears 
against the web 86 to hold the metal member on the 
panel. Between the metal member of each panel and a 
ceiling grid member is provided a yieldable strip 

- member 96, which is made from some ?exible, resilient 
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material such as foamed plastic. This strip member af~ 
fords an adjustable sealing joint between the members 
58 and 84 that will enable the panel 20 to ?t properly to 
the ceiling grid member despite small dimensional ir 
regularities. When each panel is in place, the strip 
member 96 is compressed and tends to ?ll the space 
formed by the webs of the members 58 and 84, thereby 
providing a light-proof, sound-proof seal between the 
panel and its grid members. As the panels are installed 
their connectors 26 extend through the elongated 
openings 76 in the ceiling members 58 or 58a and these 
openings are purposely made fairly wide and long so 
that all panels can be easily installed or removed and 
can be adjusted laterally to some degree. 

In many installations it may be desirable to install the 
panels 20 in an end-to~end arrangement to create a 
relatively long room or wall. In such cases adjoining 
panels may abut together and each is provided with an 
end edge that will retain a vertical sealing strip 98 
between the panels, as shown in FIGS. 5 and 6. In the 
construction shown, each panel edge is formed from a 
pair of identical metal edge members 100 with inwardly 
bent central portions 102 that overlap at the center line 
of the panel edge, with each having an outer ?ange 104 
that ?ts around the corner of the panel skin member 
78. Another ?ange 106 extends outwardly from the 
central portion 102 and the outer ?ange 104 of each 
edge member 100. Thus, the two overlapped edge 
members form a longitudinal recess between the 
?anges 106 for the vertical sealing strip 98. The ?anges 
106 may have vertically spaced apart slots 108 in them, 
if desired, so that they can support hangers 110 for 
shelving and the like as shown in FIG. 5. 
As just described, the panel 20 provides a structural 

or divider function for forming rooms or spaces of the 
desired ?oor plan. We shall now describe in greater 
detail the modi?ed wall panel 20a which, in addition to 
its normal wall function, also provides for the distribu 
tion and access of electrical power and signal energy. 
The general structural elements of this power and 
signal panel 20a may be the same as for the panel 20, 
that is, it has outer skins or panels 78 attached to top, 
bottom and side frame members 80 and 82. However, 
within the space between the outer skins is a tank-like 
enclosure 112 made of conductive material such as a 
thin sheet metal or metal foil which provides an electri 
cal ground as well as a shield for RF. energy released 
within the enclosure. Opposite sides 114 of conductive 
material forming this enclosure lie ?ush against the 
inner surfaces of the outer panel skins 78, and they 
connect along their edges to top and bottom members 
116 and 118 and to side portions that lie ?ush against 
the side frame members. The size of this tank 112 may 
vary as desired depending on how the panel is to be 
used and how much area will be required for signal and 
power outlets.- For example, in some panels 20a, the en 
tire lower half may be occupied by a tank enclosure 
112, whereas in others a smaller or larger tank within 
the panel may be used. Spaced midway between and 
parallel to the opposite conductive sides within each 
tank is a center conductor plate 120 which is made of a 
thin sheet of metal or other conductive material. The 
lower edge of this plate is spaced above the bottom of 
the tank and is surrounded on opposite sides by and 
thus encased within a dielectric material 122 which is 
preferably a foamed plastic such as polyurethane. 
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At its upper end the center plate is connected to a 

coaxial cable 124 that extends vertically upwardly 
through the panel and through a central bore 126 on 
the connector-receptacle 26. Surrounding the section 
of cable within the panel is a jacket 128 of hard plastic 
(FIG. 9). Also, a body of dielectric material 130 such 
as foamed plastic, paper or glass ?ber material ?lls the 
space around the cable between the panel skins. The 
coaxial cable may be of the conventional type with an 
outer braided conductive cover 132 and a central 
copper conductor 134 separated by a plastic insulator 
136. As best shown in FIG. 9, the central conductor is 
connected to the side of the center plate by some con 
venient means such as a temiinal button brazed 
thereto, and the braided cover 132 is flared outwardly 
and attached as be welding it to the inside surface of 
the tank wall, thereby providing a ground connection. 
At its upper end the cable section 124 extends 

through the bore of the receptacle barrel portion and is 
attached to one part of a coaxial connector 138 ?xed to 
its upper tapered end portion 140. The mating part 
146a of the connector is ?xed to a junction unit 28 in 
the main transmission cable 30 or jumper cable 30a. 
Each junction unit, as shown schematically in FIG. 7, 
contains a main line conductor 144 extending between 
two male connector members 146 mounted at opposite 
ends of the unit. Extending from a junction in the con 
ductor 144 is another branch conductor 148 which is 
series connected and transmits signal energy through a 
coupling capacitor 150 to another male connector 
member 146a mounted on a bottom side of the junc 
tion unit. The amount of coupling may be adjusted by 
changing the value of the capacitor 150. A choke coil 
152 which is also connected between the junction of 
lines 144 and 148 and the male connector member 
146a is used to couple low frequency (60 cycle) 24 volt 
electrical power to the center conductor plate 120. 
When the junction unit is installed, its end connectors 
are connected to an inlet end 154 of one jumper cable 
300 and an outlet end 156 of another jumper cable, 
both of which are provided with mating connector 
members. Similarly, the bottom junction unit connec 
tor 146a is attached to the connector 138 on the tip of 
the receptacle 28. With this arrangement, the electrical 
power in the inlet jumper cable is supplied through the 
central core conductor 134 direct to the conductor 
plate 120 within the panel tank 112. Signal energy is 
simultaneously supplied through the coaxial cable cen 
tral core and through the coupling capacitor to the cen 
tral conductor plate. The latter thus radiates the RF 
signal energy which is con?ned within the shielding 
tank 112. The choke coil 152 functions to prevent any 
interference between the power and signal energy 
paths. 

FIG. 8 shows in greater detail one form of a coaxial 
connector 158 for use with the present system includ 
ing the female connector member 138 which is ?xed to 
the upper end of the connector receptacle 26 and also 
to the ends of the jumper cables and the male connec 
tor members 146 which are ?xed to the junction unit. 
The upper end of the coaxial cable 124 extends into 

a metal connector body 138 that is attached at its lower 
end, as by welding or soldering, to the upper end of the 
receptacle 26. The braided cover portion 132 of the 
cable end is soldered to the walls of this connector 
body. At the upper end of the connector body 138 is an 
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enlarged cylindrical portion 160 ?lled with a hard insu 
lation material 162 having a series of locator protube 
rances 164 on its upper service. Within the insulation 
162, the center cable conductor 134 is soldered to a tu 
bular connector pin 166 that extends above it. The 
male connector body 146 is tubular with a base ?ange 
168 that enables it to be secured to the junction unit by 
some type of fasteners. Within the body is tubular pin 

~ socket 170 that is anchored within a surrounding body 
172 of insulator material such as a hard plastic which 
has recesses 174 to receive the protuberances 164 on 
the connector member 164. The wire 148 within the 
junction unit is secured to the inner end portion of the 
pin socket 170. While the connector members 138 and 
146 exemplify one preferred embodiment of coaxial 
connector, it should be understood that other connec 
tors could be used within the scope of the present in 
ventron. 
An important feature of the present invention is that 

the power and signal energy supplied to the wall panels 
can be extracted from them at any randomly, selected 
location included within the area of the central core or 
plate 120 within the internal tank or enclosure 112. As 
previously described, this central core or conductor 
surrounded on opposite sides by the dielectric material 
122 may extend practically the entire height of the 
panel so that power and signal outlets may be installed 
almost anywhere, or for other installations it may cover 
only a lower portion of the panel. 

In order to extract both signal and power from this 
wall section, it is necessary to install both a receptacle 
and an associated connecting device which will meet 
with the conducting surfaces of the inner core section 
of the wall panel. This can readily be accomplished in 
the following manner, as shown in FIG. 7. Once the lo 
cation for extraction of power has been made, a 
clearancevhole 173 is drilled through the surface skin 
panel 78, through the metal external shielding wall 114 
of the tank enclosure 112 and into the center conduc 
tor plate 120 for the power extraction. A screw-type 
conductor 117 forming one terminal 175 of a power 
socket 176 is now placed through this hole and secured 
to the central core member 120 as by an expandable 
self-locking and nut 178 of the well known type. The 
other terminal 175a of this power socket is connected 
to one of a pair of connecting screws 180 which is itself 
secured to the ground conductor layer or wall 114 of 
the tank 112 on the inside of the skin panel. 
To install a receptacle 182 for signal only extraction, 

it will be necessary to drill a hole 184 through the sur 
face panel 78, the shield conductor or tank wall 114 
and into the dielectric material 122 which ?lls the void 
between the center conductor plate 120 and the out 
side shield conductor layer 114. Now, secured to this 
surface panel is a signal connector such as a U.I-I.F. 
type coaxial connector having a monopole antenna 
probe 186 mounted directly to its center pin: The end 
of this monopole antenna is spaced from the central 
plate 120 and intercepts the signal energy which 
radiates from it through the adjacent dielectric portion 
122. 
The thickness of the central core 120 of our panels 

20a can be designed to form a universal “element” 
which can be used in a number of different walls manu 
factured for different installations. Also, various types 
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of signal connectors which can be inserted into the wall 
for extracting signal energy may be used within the 
scope of the present invention, and the example shown 
is not intended to be limiting in any sense. 
An advantage of having the continuous tank-like 

metal shield 1 12 which forms the inner core of the wall 
20a is that, regardless of the direction which the power 
or signal extraction receptacle enters the wall, it will al 
ways come in contact with the exterior or grounded 
side of the power and signal system ?rst. Thus, the ex 
terior mounting hardware for a receptacle is electri 
cally grounded to those parts which will meet with the 
external or outside conductor of the wall core, thereby 
causing all exterior parts and hardware to be at ground 
potential. 
From the foregoing it is seen that once the wall 

panels 20a are installed, any number of power or signal 
receptacles 176 or 182 can be quickly installed at the 
desired randomly selected locations, and these recepta 
cles can be connected to any apparatus in the room 
formed by the wall panel. 

In a normal installation procedure for our power and 
signal distribution system, a building bay is ?rst sup 
plied with the suspended ceiling grid by suspending an'd 
interconnecting the frame members 58 and 58a. The 
combined power and signal cable 30 is then brought 
from the junction units 28 installed above the ceiling 
grid level, and additional jumper cables 30a are sup 
plied where needed. Now, the wall panels 20 and 20a 
are installed where called for by merely inserting their 
tapered receptacles 26 up through the elongated holes 
or slots 76 in the ceiling frame members. As shown in 
FIG. 10, the installation of each panel can be accom 
plished easily by manual manipulation of panel. As 
each panel is installed, it is ?rst inclined so that its 
receptacle connectors 26 can be inserted into ap~ 
propriate slots 76 within the ceiling grid members. The 
panel is then moved upwardly until it is in the vertical 
position and at this point it compresses somewhat the 
yieldable strip 96 between the ceiling grid member 58 
and the top edge member 84 of the panel. Along their 
bottom edges the wall panels are preferably supported 
by a channel ?tting 188 which can be ?xed to the floor 
or ?oor covering suitable fasteners. If attached directly 
to the hard ?oor surface, simple screws may be used 
(FIG. 7) or if the channel means is installed on a carpet 
other retaining means may be used such as a plurality 
of short pins on the bottom surface of the channel (not 
shown). Now, the main combined power and signal and 
other jumper cables are connected to the wall panel 
receptacles which extend above the ceiling grid. 
Thereafter, the ceiling light ?xtures 56 can be installed 
and connected to their own separate power leads and 
additional ceiling panels 190 of the conventional type 
can be placed in position. After the panels 20a have 
been installed the wall receptacles 176 and 182 for 
power and signal connections can be installed as previ 
ously described. . 

FIG. 11 illustrates how a series of panels 20 and 20a 
can be arranged in a building space to provide rooms of 
different sizes. In each of these rooms one or more 
power and signal panels 20a can be employed to 
furnish a wide range of electrical power and signal 
facilities. The necessity for conventional wall or ?oor 
wiring has been completely eliminated. Although not 
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shown in detail, various modi?cations of panels can be 
made within the scope of the invention to provide 
panels 20b with doors, vent openings, windows or other 
conventional structural features. 

In-FIGS. 1, 2 and 11, a ceiling grid 24 comprised of 
parallel members 58 connected to perpendicular mem 
bers 58a is shown, but our invention may also be ap 
plied to other ceiling grid systems having different pat 
terns, as shown in FIG. 12. Here, a plurality of ceiling 
grid members 580 converge inwardly from a building 
outer wall 192 that may be circular or octagonal in 
planforrn. A series of panels 20 or 200 are connected to 
these grid members to provide rather large rooms. Such 
a building design with larger open spaces may be par 
ticularly useful for schools or other institutions. With 
such an installation, the connection of each panel to 
the ceiling grid member may be accomplished in the 
same manner as previously described. However, as 
shown in FIG. 13, it may be desirable for the grid mem 
bers to support angle members 194 between them so 
that conventional ceiling tiles 196 and light ?xtures can 
be installed. 
From the foregoing it should be apparent that the 

present invention provides a unique approach to inter 
nal building design and construction. Not only does it 
substantially decrease both the cost of materials in 
labor for interior wall and ceiling systems but it pro 
vides a versatility for usefulness heretofore unavailable. 
Moreover, the interfacing between wall panels and ceil 
ing grid frame members provides a capability for rapid 
change to a wide range of ?oor patterns or plans, a fac 
tor that greatly increases the usefulness of existing 
buildings. 
To those skilled in the art to which this invention re 

lates, many changes in construction and widely differ 
ing embodiments and applications of the invention will 
suggest themselves without departing from the spirit 
and scope of the invention. The disclosures and the 
description herein are purely illustrative and are not in 
tended to be in any sense limiting. 
We claim: 
1. In a building having structural sidewalls and a ceil 

ing, an internal, changeable wall system comprising: 
a ceiling grid frame suspended at a predetermined 

distance downwardly from and supported by the 
building ceiling and to one or more of its structural 
walls, said grid frame being comprised of rigid 
members having a series of longitudinally spaced 
apart openings; 

a plurality of prefabricated wall panel members at 
tached at predetermined locations to said grid 
frame to form vertical walls of space dividers in ac 
cordance with a desired ?oor plan, said wall panels 
having generally hollow cylindrical connector 
means mounted on and projecting upwardly from 
their top edge and expanding through said 
openings in said grid members, and means 
removably engaging said connector means for 
securing said panels to said grid frame but enabling 
them to be removed when it becomes necessary to 
alter the building ?oor plan. 

2. The system as described in claim 1 wherein said 
frame members are metallic members having a pair of 
spaced apart vertical side portions interconnected by a 
horizontal web portion provided with said spaced apart 
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openings, and horizontal ?ange portions extending out 
wardly from said side portions. 

3. The system as described in claim 2 including ceil 
ing panels and light ?xtures supported on said horizon 
tal ?ange portions of said metallic ceiling frame mem 
bers. 

4. The system as described in claim 1 wherein said 
panel comprises a pair of spaced apart outer skin mem 
bers of rigid material fastened to peripheral frame 
members in a rectangular con?guration, ?ller material 
within said frame members and between said skin 
members, and a rigid top edge member forming a lon 
gitudinal recess. 

5. The system as described in claim 3 wherein said 
top edge member is a rigid metallic member having ver 
tical sides that lie ?ushagainst said outer skin members 
and a connecting horizontal web portion through which 
said connector means project. 

6. The system as described in claim 3 wherein said 
connector means on each said panel, each have a barrel 
portion with external threads, a tapered upper end, a 
nut threaded to said barrel portion and bearing against 
a ceiling frame member, and base means for said barrel 
portion anchored to said panel frame. 

7. The system as described in claim 3 including rigid 
metal edge members ?xed to the adjoining vertical 
edges of two said panels, said edge members including 
central portions between vertical ?anges forming a 
recess, and a vertical strip of resiliently yieldable 
material within said recess forming an acoustical joint 
between the adjoining panels. 

8. The system as described in claim 1 including a 
yieldable, resiliently deformable strip member between 
the top edge of each wall panel and the grid frame 
member to which it is connected. 

9. The system as described in claim 1 including elec 
trical receptacle means on the top edge of said wall 
panels, cable means above said ceiling grid frame for 
transmitting electrical power and having junction 
means for connecting it to said electrical receptacle 
means, and conductive core means within said wall 
panel for interconnecting said electrical receptacle 
means with an electrical outlet ?xed to an outer surface 
of the panel. 

10. The system as described in claim 9 wherein said 
electrical receptacle means and said connector means 
both are combined in generally cylindrical members 
that project upwardly from the top edge of each wall 
panel. 

11. A ceiling and wall system for buildings compris 
mg: 

a grid of interconnected frame members adapted to 
be suspended above the building floor; 

cable means above said ceiling structure for supply 
ing electrical power; 

a series of upright prefabricated demountable wall 
sections and connector means at the upper end of 
each wall section for attaching it to one of said 
frame members and for also connecting it to said 
cable means; 

means for transmitting electrical power through said 
wall sections; and 

electrical outlet means attached to the side of said 
panel sections for extracting electrical power 
originating from said cable means. 
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12. A ceiling and wall electrical power and signal dis 
tribution system for buildings comprising: 

a gridlike ceiling structure comprised of intercon 
nected frame members adapted to be suspended 
above the building ?oor; 

conduit means above said ceiling structure for sup 
plying electrical power and signal energy; 

a series of upright wall members and connector 
means at the upper end of said wall member for at 
taching it to one of said frame members and in 
cluding receptacle means for electrically coupling 
it to said conduit means; 

means for transmitting electrical power and signal 
energy internally through said wall members; and 

electrical outlet means attached to the side of said 
wall members for extracting electrical power 
originating from said conduit means. 

13. The system as described in claim 12 wherein said 
wall member is a prefabricated wall panel having 
spaced apart outer sheet members, and said means for 
transmitting power and signal energy through said 
member is a central planar conductive member cover 
ing an extensive area between said sheet members, so 
that said outlet means may be located anywhere within 
an area de?ned by said extensive area for extracting 
power or signal energy from said panel. 

14. The system as described in claim 13 wherein said 
central planar conductive member has an area less than 
one-half of the panel itself and is located near the lower 
end thereof. 

15. The system as described in claim 13 wherein said 
connector means for attaching each wall panel com 
prises a plurality of spaced apart cylindrical receptacles 
on the top edge of said wall panel, which extend up 
wardly through openings in said. ceiling grid members. 

16. The system as described in claim 14 wherein said 
receptacles are generally cylindrical with external 
threads and a tapered upper end supporting a coaxial 
cable connector. 

17. The system as described in claim 15 wherein said 
conduit means includes a junction unit with coaxial 
connectors for said conduit means and said cylindrical 
receptacle. 

18. The system as described in claim 16 wherein said 
junction unit includes a coupling capacitor for trans 
mitting signal energy and a choke coil for transmitting 
low frequency power from said conduit means to said 
receptacle. 

19. The system as described in claim 14 wherein said 
central planar conductive member is supported within 
a tank-like enclosure formed by thin walls of conduc 
tive material and located between outer structural skins 
of said wall panel, and a coaxial cable section con 
nected from one said receptacle to said central planar 
member. 

20. The system as described in claim 19 wherein said 
coaxial cable section has a conductive outer shield 
which is grounded to said tank-like enclosure and a 
central core ?xed to said central planar member. 

21. The system as described in claim 19 including 
layers of dielectric material within said tank-like enclo 
sure on opposite sides of said central planar member. 

22. The system as described ‘in claim 21 wherein said 
electrical outlet means includes a signal outlet recepta 
cle comprised of a monopole probe extending through 
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an exterior skin of a said wall panel through an insu 
lated opening in a wall of said tank-like enclosure and 
into said dielectric material, with its end spaced from 
said central planar member. 

23. The system as described in claim 21 wherein said 
electrical outlet means includes a ?rst conductor ex 
tending through an exterior skin, through an insulated 
opening on a wall of said tank-like enclosure and into 
contact with said central planar member, and a second 
conductor extending through an exterior skin and con 
tacting a wall of said tank-like enclosure. ' 

24. A prefabricated wall panel adapted for connec 
tion with a ceiling grid frame installed in a building 
comprising: 

a series of rigid frame members near the edges of said 
panel; 

a pair of parallel spaced apart external sheet mem 
bers forming the sides of said panel and ?xed to 
said frame members; I 

a plurality of generally hollow cylindrical, spaced 
apart connector means ?xed to and projecting up~ 
wardly from the top edge of said pane] adapted to 
extend through openings in the ceiling grid frame 
for holding the wall panel in position thereon. 

25. The wall panel as described in claim 24 including 
a rigid top edge member forming a longitudinal recess 
across the top of said panel. 

26. The wall panel as described in claim 26 wherein 
said top edge member is a rigid metallic member having 
vertical sides that lie ?ush against said outer skin mem 
bers and a connecting horizontal web portion through 
which said connector means project. 

27. The wall panel as described in claim 27 wherein 
said connector means on each said panel comprises a 
plurality of generally cylindrical members, each having 
barrel portion with external threads, a tapered upper 
end, a nut threaded to said barrel portion and bearing 
against a ceiling frame member, and base means for 
said barrel portion anchored to said panel frame. 

28. A prefabricated wall panel adapted for connec 
tion with a ceiling grid frame installed in a building 
comprising: 

a series of rigid frame members near the edges of said 
panel; 

a pair of parallel spaced apart external sheet mem 
bers forming the sides of said panel and ?xed to 
said frame members; ' 

a plurality of generally cylindrical, spaced apart con 
nector means ?xed to and projecting upwardly 
from the top edge of said panel adapted to extend 
through openings in the ceiling grid frame for 
holding the wall panel in position thereon, said 
connector means comprising a plurality of 
generally cylindrical members spaced apart and at 
tached to the upper frame member of the panel, 
each cylindrical member also having means for 
connecting it to a coaxial cable supplying electri 
cal power and signal energy to the panel. 

29. The wall panel ‘as described in claim 25 including 
means located between said external sheet members 
fomiing a tank-like enclosure of relatively thin conduc 
tive material, a central planar conductive member sup 
ported within said enclosure, and a section of coaxial 
cable extending downwardly from one of said cylindri 
cal connector members, through said panel and con 
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nected to said enclosure and said 
member. 

30. The wall panel as described in claim 29 wherein 
said coaxial cable section has a conductive outer shield 
which is grounded to said tank-like enclosure and a 

central planar 
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central core ?xed to said central planar member. 

31. The wall panel as described in claim 29 including 
layers of dielectric material within said tank-like enclo 
sure on opposite sides of said planar member. 

* * * * * 
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