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UNITED STATES PATENT OFFICE 
2,542,853 

SWITCHBOARD. 
Ervin E. Wills, Affton, Mo., assignor to Westing 
house Electric Corporation, East. Pittsburgh, Pa., a corporation of Pennsylvania. 
Application May 2, 1947, Serial No. 745,409. 

(CI. 15-298), 12 Claims, 
1. 

My invention relates, generally, to syitch 
boards and, more particularly, to switchboards: 
for supporting control apparatus of the types uti 
lized for controlling. distribution circuits. The 
CQatrol of Such circuit.S. requires. Various: fogms 
and Sizes, of notor Starters, circuit, breakers, dise. 
connect. SWitches, etc. 

Furthermore, singe the electric power utilizing. 
devices in industrial plants are frequently. 
changed, the control, apparatus for such devices: 
must also be changed and rearranged. In the 
past, numerous, attempts have been made to. 
Standardize the Switchboard control panels for 
Such apparatus. 
An object of my invention is to provide a l. 

standardized, switchboard panel unit, which may 
be installed individually, or in groups, containing 
any number of units. - 
Another object of my invention is to provide for 

the easy, interchange of control apparatus, units. 29. 
of different ratings within the same switchboard assembly. 
A further object of my invention is to increase 

the safety of a switchboard structure. 
A more general object of my invention is to 2. 

provide a switchboard structure which shall be 
simple, and efficient in operation and which may 
be economically manufactured and installed. 
Other objects of my invention will be explained 

fully hereinafter, or will be apparent to those 
skilled in the art. 
In accordance with one embodiment of my in 

vention, the side plates of a switchboard panel 
unit are constructed to form a vertical duct for the 
buS bal's to which control apparatus units are 
connected. The apparatus units are provided 
with contact members of a floating type to facili 
tate the insertion and the removal of the units. 
Mechanical interlocking is provided to prevent 
the removal of a unit while it is conducting. cur 
rent. 

For a better understanding of the nature and 
objects of my invention, reference may be had to 
the following detailed description, taken in con 
junction, with the accompanying drawings, in 
Which: 

lo 

30. 

35. 

4. 

45. 

Figure 1 is a view, in perspective, of a switch 
board structure embodying the principal features. 
of my invention; 

Fig. 2, is a view, in front elevation, of one of 
the switchboard panel units shown in Fig. 1, the: 
apparatus units being removed: from the struc 
ture; 

Fig. 3 is a view, partially in side elevation and 
partially in section, of a typical panel unit; 

50 

2. 
Fig. 4 is a view, partially. in...plan and partially. 

in Section of the panel unit shown in Fig. 2; 
Fig. 5 is a view; in perspective, of a portion of 

a panel: structure, the apparatus units being 
omitted; 

Fig. 6;is an enlarged view, in perspective, of one 
of the plug-in-contact units utilized in the switch. 
board. Structure, and 

Fig. 7 is an enlarged View, in perspective, of an 
Other plug-in contact unit:utilized in the Switch 
bQaled, structure, 

Referring to the drawings, and particularly to. 
Eig. 1, the Switchboard stre 

the drawings, only two panel sections have been 
shown; however, it will be, understood that as, 
many; Sections; as desired may, b i 

apparatus units. . ; - 
fixed dimension to permit the simple, and easy in 
terchanging; of units suitable for controlling mo 
tols, of different ratings. It is to be understood, 
however, that, the present. Switchboard struc 
ture may be utilized for supporting electrical ap 
paratus units of other types. - 
As shown most clearly in Fig. 5, each panel, 

Section 0, comprises; four side plates 2 having 
integral portions bent to provide, a wiring chan 
nel 3: for each side plate and so spaced as to 
provide a bus: duct 4 between the side plates. 
An inturned flange, 5 is provided on the front, 
edge of each side-plate 12 and, as shown, in Fig. 
1, openings I,6, are provided in the flanges 5 for. 
attaching the apparatus units f to the side plates. 
2. The wiring channel 13 for each side plate is 
partially enclosed by an inner wall 17, formed in 
tegrally, with the side plate 2, an integral flange 
8, and a mounting strip. 9, which may bese 
cured to the side plate 12, in any suitable man 
ner. Such as by spot, welding. 
As shown, two side plates. 12 may be bolted or. 

welded together to form the side members of each 
panel section. The two side members are spaced 
apart to provide the bus; duct, it between the inner 
walls of the side members. 

Bus: bars. 2 may be disposed vertically, in the 
  

  



a 3 
buS duct 4. The bus bars 2 may be Supported 
by insulating members 22 which, as shown most 
clearly in Fig. 4, may be attached to the inner 
walls it of two of the side plates 2 by bolts 23. 
Insulating barriers 24 may be attached to the 
flanges 8 of the side plates 2 by Screws or boits 
25 on opposite sides of the buS bars 2, thereby 
substantially enclosing the bus duct i. 
As shown most clearly in FigS. 1, 2 and 3, 

main bus bars 26 may be disposed horizontally 
at the top of the switchboard structure. The 
main bus bars 26 extend through openings 2. 
provided in the side plates 2 and incoming power 
cables 28 may be secured to the main bus bars 
26 in any one of the panel Sections. The Wei 
tical bus bars 2 in each panel Section may be 
bolted to the main bus bars 26, as shown in Fig. 3. 
The outgoing power connections from the 

apparatus units in each panel Section may be 
made to terminal blocks 29 which are mounted 
on a horizontal mounting strip 3 located near 
the top of the panel structure. The control 
wiring connections may be made to additional 
terminal blocks 32 also mounted near the top of 
the panel structure. Additional openings 33 may 
be provided in the side plates 2 to permit CrOSS 
panel wiring between the panel Sections. 
As shown most clearly in Fig. 1, each apparatus 

unit i? comprises a semi-enclosed cabinet having 
a rear wall 34, partial side walls 35 and a hinged 
door 36. The cabinet is Supported in the panel 
structure by channel shaped members 3f, Secured 
to the sides of the cabinet, and Which Slide On 
brackets 38 which are secured to the Side plates 
2. The cabinet may be retained in position by 
screws 39 which are inserted in the Openings i5 
in the flanges 15 of the side plates 2. 

It will be seen that the Screws 39 for each 
cabinet are covered by the door 36 for that cabi 
net when the door is closed. A Suitable inter 
locking mechanism 4, which is actuated by a 
handle 42 on the door 36, is provided to prevent 
the door 36 from being opened while the circuit 
breaker in that apparatus unit is closed. Thus, 
the door 36 for any unit cannot be opened to 
gain access to the screws 39 while the apparatuS 
in that unit is energized. Therefore, the cabinet 
cannot normally be removed while the apparatus 
is conducting current. 
A device 43, which may be actuated by a ScreW 

44 extending through the door 36, is provided 
for releasing the interlocking mechanism 4 by 
an authorized person without operating the han 
de 42 to open the circuit breaker. Therefore, 
an additional electrical interlock 45 is provided 
for each cabinet to prevent the cabinet from 
being withdrawn while the apparatus in the cabi 
net is conducting current. The interlock 45 Com 
prises a suitable switch which is actuated by a 
member 46 secured to the flange 8 of a Side 
plate 2 and functions to cause the deenergiza 
tion of the apparatus in a particular cabinet 
when that cabinet is being withdrawn from the 
switchboard structure. The interlock 5 func 
tions to deemergize the apparatus before the cabi 
net can be withdrawn sufficiently to interrupt the 
power connections between the bus bars 21 and 
the apparatus in the cabinet. 
In order to facilitate the installation of the ap 

paratus units in the switchboard structure, plug 
in contact members are provided for establishing 
both the main power and the control connections 
to the individual units. As shown, fixed contact 
members or studs 47 are secured to the bus bars 
2. Floating contact members 48 are mounted 
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in the rear wall 34 of each cabinet for engaging 
the fixed contact members 47 when the cabinet 
is installed in the Switchboard Structure. 
As shown most clearly in Fig. 7, each Set of 

floating contact members 48 comprises a plurality 
of individual contact members 43 of a type Suit 
able for engaging the studs 47. The individual 
contact members 49 are disposed between two 
strips 5 of insulating material Which are at 
tached to the rear Wali 34 of the Cabinet. Each 
individual contact member has a circular portion 
52 which is disposed in oppositely positioned 
semi-circular notches in the insulating strips 5. 
The diameter of the Semi-circular notches may 
be made slightly larger than the diameter of the 
circular portions 52 of the contact members, 
thereby permitting a predetermined amount of 
movement of each contact member relative to 
the Supporting strips 5. In this manner, accu 
rate alignment of the iOating contact members 
48 With the fixed contact Studs is not required. 
Terminal Studs 53 are provided on the individual 
contact members 49 for making the connections 
to the electrical apparatus in the cabinet. 
As shown in Fig. 6, fioating contact members 

54 and 55 are provided for aking the Outgoing 
power connections to the apparatus units and 
also for making the control Connections. Each 
contact member 5 comprises a plurality of con 
tact Studs 56, See Fig. 1, which are secured in an 
insulating block 5. The block 5 is movably 
mounted between insulating members 58 which 
may be Secured to mounting strips 59 attached 
to the flange 8 and the vertical mounting Strip 

40 

60 

65 

70 

75 

is On the Side plate 2. As shown in Fig. 6, a 
slot 6i may be cut in each end of the insulating 
block 57, and a rectanguiar notch 62 may be pro 
vided in one end of each insulating member 58. 
A rectangular projection 63, which extends into 
the notch 62, may be provided in the slot 6. On 
each end of the insulating block 5. By making 
the projections 63 slightly Smaller than the 
notches 62, the insulating block 5 is permitted 
to move a predetermined amount relative to the 
Supporting members 58. 
The cooperating contact members 55 which 

engage the Contact studs 56 are mounted in a 
manner Similar to the members 54. As Shown, 
the individual contact members are mounted in 
an insulating block 64 which is Similar to the 
block 5 except being of a greater depth to a C 
commodate the individual contact members. 
The blocks 64 are mounted between the insulat 
ing members 58 in the manner heleinbefore de 
scribed. Thus, the apparatus unitS may be read 
ily installed in the Switchboard without requiring 
accurate alignment of the cooperating contact 
memberS. 

it will be seen that each set of Vertical buS 
bars 2 supplies power to apparatus unitS mount 
ed on the front and the rear of each panel 
section, thereby reducing the amount of copper 
required for making the electrical connections to 
a relatively large number of apparatuS unitS. 
Furthermore, the bus bars are Substantially en 
closed, thereby preventing contact with the buS 
bars when the apparatus units are being removed 
or installed. 
As previously explained, the apparatuS units 

are constructed in multiples of a fixed dimension, 
thereby permitting the unitS to be readily inter 
changed. Thus, two of the Smaller units will 
fit into the space of one of the larger unitS shown 
in the present drawing. It Will be understood 
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that still smaller or larger units than those 
illustrated may be utilized if desired. 

Front the foregoing description, it is apparent 
that I have provided a standardized vertical 
panel section on which may be mounted appa 
ratus units suitable for controlling the operation 
of motors of various ratings. The present strue 
ture is provided with substantially enclosed power 
conductors for Safety and provision is made for 
readily renoving or installing the individual 
apparatus units. The apparatus units may be 
mounted either on the front of the Switchboard 
structure or back-to-back as: shown without 
changing the basic section assembly. The pres 
ent structure permits the installation of a rela 
tively large number of individual apparatus units 
in a relatively. Srinall annotint. Of Space. 

Furthermore, access may be had to any one of 
the individual units without disturbing, the con 
nections to the individual unit or other units in 
the structure. Also, access may be had to the Wir 
ing connections between any unit in the structure 
and the terminal connections at the top of the 
panel without disturbing adjacent units or the 
connections thereto. The wiring channels and 
the bus duct provide complete isolation of the 
power buses outgoing power cables and control 
Wiring connections in the vertical sections. 

Since numerous changes may be made in the 
above-described censtruction and different em 
bodiments of the invention may be made with 
out departing from the spirit and scope thereof, 
it is intended that all matter contained in the 
foregoing description or shown in the accom 
panying drawings shall be interpreted as illus 
trative and not in a limiting Sanse. 

I claim as my invention: 
1. In a switchboard structure, in combination, 

four side plates having integral portions bent 
inwardly and disposed to form a bus duct be 
tween the innermost portions of the plates, in 
turned portions Cf two of said plates at each 
side of the structure being disposed back...to-back 
and joined together to fol'm a side member of 
the Switchboard structure, bus bars vertically 
disposed in Said duct between said Side members, 
and appalatus units renovably disposed between 
the outermost portions of said Side plates on 
opposite sides of said bus bars and electrically 
connected to said bus bars. 

2. In a switchboard structure, in combination, four side plates having integral portions bent 
inwardly and disposed to form a bus duct be 
tween the innermost portions of the plates, in 
turned portions of two of said plates at each 
side of the structure being disposed back-to-back 
and joined together to form a side member of 
the switchboard structure, bus bars vertically 
disposed in said duct between said side mem 
bers, apparatus unitS removably disposed be 
tween the outermost portions of said side plates 
and supported thereby, said apparatus units 
being disposed on opposite Sides of Said bus 
bars, and means for electrically connecting the 
apparatus units on opposite sides of the bus 
bars to the same bus bars. 

3. In a switchboard structure, in combination, 
four side plates having integral portions bent 
inwardly and disposed to form a bus duct be 
tween the innermost portions of the plates, in 
turned portions of two of said plates at each 
side of the structure being disposed back-to-back 
and joined together to form a side member of 
the Switchboard structure, bus bacS vertically 
disposed in said duct between said side members, 

5 

() 

s 

30 

40 

45 

55 

60 

65 

70 

75 

6 
apparatus units removably disposed between the 
outermost portions of said side plates, and Sup 
ported thereby, said apparatus units being dis 
posed on opposite sides of Said bus bars, and 
means movably mounted on said apparatus units 
for electrically connecting the apparatus units 
on opposite sides of the bus bars to the same 
bus bars. 

4. In a switchboard structure, in combination, 
four side plates having integral portions bent 
inwardly and disposed to form a bus duct between 
the innermost portions of the plates, inturned 
portions of two of said plates at each side of the 
structure being disposed back-to-back and joined 
together to form a side member of the switch 
board structure, bus bars vertically disposed in 
said duct between said side members, contact 
members Secured to opposite sides of Said bus. 
bars, apparatus units removably disposed be 
tween the outermost portions of said side plates 
on opposite sides of said bus bars, and contact 
members movably mounted on said apparatus 
units for engaging the contact members on the 
bus barS. 

5. In a SWitchboard structure, in coir bination, 
four side plates having integral portions bent. 
inwardly and disposed to form a bus duct between 
the initierinost portions of the plates, inturned 
portions of two of Said plates at each side of the 
structure being disposed back-to-back and joined 
together to form a side member of the Switch 
board structure, bus bars vertically disposed in 
said dust between said side members, contact 
members secured to opposite sides of said bus 
bars, apparatus units removably disposed between 
the Outermost portions of Said Side plates and 
supported thereby, said apparatus units being 
disposed on opposite sides of Said bus bars, and 
contact members movably mounted on said appa 
ratus units for engaging the contact members 
On the buS bars. 

6. In a switchboard structure, in combination, 
four side plates having integral portions bent 
inwardly and disposed to form a wiring channel 
for each side plate and a bus duct between the 
innermost portions of the side plates, inturned 
portions of two of said plates at each side of the 
structure being disposed back-to-back and joined 
together to form a side member of the switch 
board structure, bus bars vertically disposed in 
said duct between said side members, apparatus 
units removably disposed between the outermost 
portions of said side plates on opposite sides of 
the bus bars and electrically connected to the 
same bus bars, terminal means movably mounted 
adjacent to said wiring channel, and additional 
terminal means movably mounted on the appa-. 
ratus units to cooperate with the first-named 
terminal means when the apparatus units are 
connected to the buS bars. 

7. In a Switchboard structure, in combination, 
four side plates having integral portions bent 
inWardly and disposed to form a Wiring channel 
for each side plate and a bus duct between the 
innermost portions of the side plates, inturned 
portions of two of Said plates at each Side of the 
structure being disposed back-to-back and joined 
together to form a side member of the Switch 
board structure, bus bars vertically disposed in 
said duct between said side members, apparatus 
units removably disposed between the outermost 
portions of said side plates on opposite sides 
of the bus bars and electrically connected to the 
same bus bars, contact members movably 
mounted adjacent to said wiring channel, and 
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additional contact members movably mounted on 
the apparatus units for engaging the first-named 
contact members when the apparatus unitS al'e 
connected to the bus bars. 

8. In a switchboard structure, in combination, 
spaced side plates having integral portions bent, 
inwardly and disposed to form a bus duct between 
the innermost portions of the plates, inturned 
portions of said plates at each side of the struc 
ture being disposed back-to-back and joined 
together to form a side member of the SWitch 
board structure, bus bars vertically disposed in 
said duct between said side members, apparatus 
units removably disposed between the outermost 
portions of said side plates on opposite sides of 
the bus bars and electrically connected to the 
same bus bars, brackets secured to Said side 
plates, and supporting members on Said units for 
slidably engaging said brackets to Support Said 
unitS. 

9. In a switchboard structure, in combination, 
spaced side plates having integral portions bent 
inwardly and disposed to form a buS duct be 
tween the innermost portions of the plates, in 
turned portions of said plates at each side of the 
structure being disposed back-to-back and joined 
together to form a side member of the Switch 
board structure, bus bars vertically disposed in 
said duct between said side members, apparatus 
units removably disposed between the outermost 
portions of said side plates on opposite Sides of 
the bus bars and electrically connected to the 
same bus bars, brackets secured to the inside 
surfaces of said side plates, and channel-shaped 
members on said units for slidably engaging Said 8 
brackets to Support Said unitS. 

10. In a switchboard structure, in combina 
tion, spaced side plates having integral portions 
bent inwardiy and disposed to form a bus duct 
between the innermost portions of the plates, 
inturned portions of said plates at each side of 
the structure being disposed back-to-back and 
joined together to form a side member of the 
switchboard structure, bus bars Wertically dis 
posed in said duct between said side members, 
apparatus units renovably disposed between the 
outermost portions of said side plates on oppo 
site sides of the bus bars and electrically con 
nected to the same bus bars, horizontally dis 
posed brackets secured to the inside surfaces of it) 
said side plates, and horizontally disposed men 
bers on Said units for Slidably engaging said 
brackets to support said unitS. 

11. In a Switchboard structure, in combination, 
Spaced side plates having integral portions bent 5 
inWardly and disposed to form a bus duct be 
tween the innermost portions of the plates, in 
turned portions of Said plates at each side of 
the structure being disposed back-to-back and 
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joined together to form a side member of the Co. 

8 
switchboard structure, bus bars vertically dis 
posed in said duct between said side members, 
a plurality of apparatus units removably disposed 
between the outermost portions of said side plates 
on opposite sides of the bus bars, each unit com 
prising a cabinet having a rear wall, flanged Side 
walls and a door hinged to one of the side Walls, 
horizontally disposed brackets Secured to the in 
side surfaces of said Side plates, horizontally dis 
posed members secured to the side walls of Said 
cabinets for slidably engaging said brackets to 
support said unitS, and contact means Support 
ed by the rear walls of said cabinets for electri 
cally connecting the apparatus unitS to the Same 
bus bars. 

12. In a Switchboard structure, in combination, 
spaced side plates having integral portions bent 
inWardly and disposed to form a bus duct be 
tween the innermost portions of the piates, in 
turned portions of said plates at each side of the 
Structure being disposed back-to-back and joined 
together to form a side member of the Switch 
board structure, bus bars vertically disposed in 
Said duct between said Side members, a plu 
rality of apparatus units removably disposed be 
tween the outermost portions of Said side plates 
On opposite Sides of the bus bars, each unit Com 
prising a Cabinet having a rear wall, flanged side 
Walls and a door hinged to one of the side Walls, 
horizontally disposed brackets Secured to the in 
Side Surfaces of Said side plates, horizontally dis 
posed members Secured to the side walls of said 
cabinets for Slidably engaging said brackets to 
Support said units, contact members secured to 
Opposite Sides of Said bus bars, and contact mem 
bers movably mounted on the rear walls of said 
CabinetS for engaging the contact members on 
the buS bars. 

ERWIN E. WILLS. 
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