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william H. Frank, Detroit, Mich. 
Application January 3, 1936, Serial No. 58,87 

8 Claims. (CI. 175-371) 
This application relates to distribution panels. 
For an understanding of the invention of this 

application, a brief summary will be given of the 
art of panellboard design. 

In the patent to Frank, No. 1,974,154 of Septem 
ber 18, 1934, there is disclosed a panel into op 
posite side ends of which are entered branch 
circuit leads, these being connected by switches 
to opposite polarity (-110 V. and -110 v.) bus 
bars behind and central of the panel. When 
a circuit is to be a 10 V. circuit, one of its leads 
is connected to a neutral bar and the other of 
its leads is connected selectively to one of the 
bus bars through a single pole switch; this switch 
has relatively separated stationary contacts 
spaced horizontally in a line across the panel, 
With one stationary contact connected to a branch 
circuit lead and with the other stationary con 
tact connected to a bus bar central of the panel 
through a connector strap central of and ex 
tending across the panel, and the movable part 
Of each Switch connects these stationary con 
tacts. When a circuit is to be a 220 v. circuit, it 
is necessary that both leads of the circuit be 
Connected to the bus bars, and therefore both 
leads of the circuit are connected to the bus 
bars through a double pole switch comprising 
tWO single pole switches operated by a common 
handle. a 

It will thus be seen that the panel disclosed in 
Patent #1974,154 may be converted from 110 v. 
Supply to 220 V. Supply and vice versa, merely 
by replacing two single pole switches by one double 
pole Switch and vice versa. 
The panel of Patent it 1974,154 necessarily is of 

considerable length, measured from side end to 
side end, and this is due, in part, to the facts that 
the stationary contacts controlling the branch 
circuit leads are spaced horizontally along the 
units, that the connectors for connecting the sta 
tionary Contacts to the bus bars also extend hori 
Zontally of the units, and that there are disposed 
in One straight line, across the panel, two sets 
of spaced stationary contacts and a connector 
Serving to connect a central bus bar to each of 
these tWO Sets. 
As a matter of space and material economy, 

it is desirable to provide a panel which is narrower 
horizontally than is the panel illustrated in 
patent #1,974,154 and for this reason the panel 
of application Serial No. 16,330, of April 15, 1935 
was developed. Space and material economy was 
accomplished by having the bus bars, not cen 
traliy disposed, but disposed near the ends of the 
units, by having the stationary contacts of each 

circuit lead switch arranged and Spaced not 
across the panel horizontally but Vertically or 
in a direction paralleling the runs of the bus 
bars, with the movable contact of each lead 
switch being arranged to extend Wertically Or 
parallel to the runs of the bus bars rather than 
horizontally or across the runs of the bus bal's 
and the panel. 

However, it was found that due to the design 
of the panel, it was not possible to Switch a pair 
of branch circuit leads across the tWO bus bars, 
which is necessary in the event that that pair 
of branch circuit leads is to form a 220 V. circuit, 
and consequently it appeared that panellboards 
of the character disclosed in application Serial 
No. 16,330 would be limited in their use to feed 
ing circuits of 110 v. Only, these being fed from 
one bus bar and a neutral bar. 

After considerable study, I invented a way of 
converting a panel of the character disclosed in 
application Serial No. 16,330 for 220 V. distribu 
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tion. I realized that in order to do this, it would 
be necessary to have one of each pair of branch 
circuit leads connected to the bus bar remote 
from the one to which its mate is connected, 
and I therefore provided, for certain of the 
branch leads, a means for connecting the panel 
and extending from a lead terminal adjacent 
one bus bar to the remote or other bus bar. 
Because of the special design of the panel, and 
particularly because of the thick central Wall 
separating the switch cavities on one side of the 
panel from those on the other, and because the 
mounting and operating parts of the Switches are 
between the stationary contacts controlled by the 
switches and the bus bars remote from these sta 
tionary contacts, I found it impossible to dispose 
the cross connectors inside the units of the 
panel, and therefore I disposed the cross con 
nectors outside of and between the unitS. 
When a cross connector is utilized to connect 

the stationary contact of one switch adjacent 
one bus bar to the remote bus bar, the polarity 
of the branch circuit lead which is connectible 
to that contact through a switch is not what it 
ordinarily would be, namely that of the adjacent 
bus bar, but is that of the remote bus bar. Con 
sequently where two branch leads enter a panel, 
and are ordinarily connected to the same bus 
bar so as to be of the same polarity, by the 
use of the cross connector herein disclosed, one 
of these leads is connected not to the adjacent 
bus bar but to the remote bus bar. 
Now, inasmuch as these two leads are Sepa 

rately controlled by separate single pole Switches, 

40 

50 

55 



0 

5 

20 

25 

30 

35 

40 

5 

2 
the addition of a common operating means to the 
handles of these two Switches is all that is neces 
Sary to create a 220 v. double pole switched cir 
cuit out of these two branch leads. It is observed 
that the omission of Such common operating 
means Will leave these two leads, though they are 
of different polarity, separately switched, and if 
two circuits are made up, each employing one of 
these leads and a lead connected to the neutral 
bar, then each circuit will be a 110 v. circuit con 
trolled by a single pole Switch, whereas if the 
Common Operating means be added these two 
leads may be utilized as opposite leads of one cir 
cuit connected across a supply of 220 v. through 
a double pole Switch. 
The principal object of the present invention, 

therefore, is to provide, in a panel wherein the 
bus bars of the panel are near opposite ends of 
the panel, wherein the operating parts of the 
Switches are disposed between the stationary 
Contacts they control and the bus bars remote 
from these stationary contacts, and wherein it is 
impractical to cross connect a stationary switch 
Contact at One end of the panel to a bus bar at 
the other by cross connectors within the blocks 
or units of the panel, means in the form of cross 
Connectors disposed outside of and between the 
units for cross connecting stationary switch con 
tacts to remote bus bars, so that the polarity of 
a stationary Switch contact and the branch lead 
connected thereto is reversed from what it would 
be if such cross connector were omitted, whereby, 
by the addition or subtraction of common operat 
ing means for Switch handles in a proper manner, 
conversion of circuits from 110 v. supply to 220 v. 
Supply may be readily effected. 

It is the preferred practice to ship the panel 
boards completely equipped with a full comple 
ment of cross connectors and a full complement 
Of common operating means for the switch han 
dles, so that all of the convertible circuits are es 
tablished at the outset as 220 v. circuits. The in 
Staller or operator may then, at his discretion, 
Omit suitable ones of the common operating 
means and by this simple act alone convert 
Switched leads from 220 v. Supply to 110 v. Sup 
ply; the common operating means of this appli 
cation are inexpensive, and may be discarded 
with no feeling of economic loss; and a panel 
board may be converted readily and economically 
and without the necessity for maintaining in 
Storage a supply of interchangeable single pole 
Switches and double pole Switches. 
Two forms of tie bars are here disclosed. One 

form is such that its addition to or removal from 
SWitch handles requires removal of Switch as 
semblies from the panel; another form of tie bar 
herein disclosed is such that it may be applied 
to or removed from a pair of Switch handles 
which are selectively interconnectible merely by 
operations performed completely outside of the 
units without necessitating the removal of the 
switch assemblies from the panel; conversion of 
the instant panelboard when tie bars of this 
character are used is therefore a very simple 
matter requiring no excessive manipulation of 
parts and no removal of parts from their perma 
nently assembled positions. 
For an understanding of the inventions, refer 

ence should be had to the appended drawings. 
In these drawings, 

Fig. 1 is a diagrammatic elevation view of a 
panellboard of the character disclosed in applica 
tion Serial No. 16,330 connected and equipped for 
110 V. distribution with single-pole switches; 

2,086,796 
Fig. 1a is a similar view of the same kind of 

panellboard equipped wih cross connections and 
handle tie bars by means of which all but the end 
circuits of the panel are connectible across the 
bus bars for 220 v. distribution; 

FigS. 2 and 3 are sections as if on lines 2 and 3 
of Fig. 1a; 

FigS. 4 and 5 show a cross connector in eleva 
tion and plan and of an exaggerated thickness; 

Fig. 6 shows a bus bar formation and the man 
ner of insulating it; 

Fig. 7 shows a tie bar of such a character that 
its addition to or subtraction from Switch handles 
requires removal of Switch assemblies from units; 

FigS. 8 and 9 show a tie bar of Such a charac 
ter that its addition to or subtraction from switch 

O 

handles does not require removal of switch as 
Semblies from units; 

Fig. 10 is a front view of the base of a unit; 
Fig. 11 is an elevation view of the same with a 

Switch assembly shown above it ready to be in 
serted into and assembled with respect to the 
block. 
The panellboard herein disclosed includes units 

A-E having at their side ends back slots 2 
which align, to form continuous channels in 
which are disposed the main bus bars 28L and 
28R, these being shielded by the channelled liners 
of insulation 29. 
Each unit is provided with four fuses 32 which 

Connect the terminals of branch circuit leads to 
stationary switch contacts 36, adjacent which are 
other stationary Switch contacts 37 which are 
formed integral with and terminate in plate-like 
parts 38L and 38R disposed in back slots 27 ad 
jacent bus bars 28L and 28R respectively. 

For bridging the adjacent stationary switch 
contacts 36-37 in pairs are U-shaped bridging 
contacts 46 manipulable to and from their ad 
jacent pairs of stationary contacts by switch 
levers or handles 52 formed as parts of switch 
assemblies, a plurality of which are mounted on 
and form a unit with a cover plate 54. 
At one end of the panel is a neutral bar T2 

having binding Screws 4 by means of which the 
terminals of branch circuit leads may be con 
nected to the neutral bar. 
When a panellboard is fabricated as disclosed 

in the aforesaid application, and in Fig. 1 here 
of, all of the plates 38 are electrically connected 
to all of the bus bars 28 by screws 40 which 
thread through the plates 38 and into the bus 
bars 28. Consequently to each bus bar is elec 
trically connected all of the branch circuit leads 
at the side end of the panellboard adjacent which 
is the bus bar being considered; one lead of each 
branch circuit therefore is supplied through a 
fuse 32, a contact 36, a bridging contact 46, a 
stationary contact 3, a back plate 38, and a bus 
bar; the other lead is supplied from the neutral 
bar 72. Each switch handle controls only one 
lead or pole of each branch circuit and each 
Switch therefore is a single pole Switch. 
The panellboard herein disclosed, as contra 

distinguished from that of the aforesaid applica 
tion, has certain of its leads connected by cross 
connectors, not to adjacent bus bars, but to re 
mote bus bars So as to have their polarities re 
versed from what would be the case if these leads 
were connected to the adjacent bus bars. The 
bus bars are offset and staggered, Fig. 6, so that 
alternate portions thereof are distant from or 
close to alternate plates 38; each bus bar portion 
that is close to a plate 38 is formed with a tapped 
hole receiving the end of a screw 40 which clamps 
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2,086,796 
the bus bar to that plate 38; each bus bar por 
tion that is distant from a plate 38 is insulated 
therefrom by a sleeve of of insulation. 
As illustrated, the bus bar portions of units A, 

C, and E are close to the plates 38 of these 
units and are connected thereto by Screws 40, 
whereas the bus bar portions of units B and D 
are distant from and are shielded from the plates 
38 of these units. 
The plate 38 at the left of each unit is elec 

trically connected by means of CrOSS connector 
02 to the plate 38 at the right of the unit next 

therebelow, substantially as indicated; the ter 
minal of each cross connector is disposed be 
tween a plate 38 and an insulator 29 and is 
clamped in place, either by the screw 40, or by a 
screw 03 which replaces screw 40 and is sur 
mounted by a nut 04. w 
The cross connectors enable leads to be con 

nected to remote bus bars rather than to ad 
jacent bus bars, so that their polarities will be 
reversed for 220 v. distribution. For use with 
these cross connectors, there are provided tie bars 
05, which connect adjacent switch handles and 

are optionally addible or subtractable for con 
version purposes, it being observed that of prop 
erly paired switch handles, one controls a lead 
connected to an adjacent bus bar and the other 
controls a lead connected to a remote bus bar, 
and therefore the contacts controlled by the two 
handles of the pair have a 220 v. difference be 
tween them. 
As indicated diagrammatically, all possible 

conversions have been effected with the follow 
ing results. Switches A1, A3, E, and E4 remain 
single pole; leads A, A, E, and E are connected 
through these switches to adajacent bus bars; 
each of these leads may form one side of a 110 
w, branch circuit whose other side will comprise 
a lead connected to the neutral bar. Switches 
A2-B, A4-B3, B2-Cl, B4-C8, C2-D, 
C4-D3, D2-El, and D4-E3 are double pole 
Switches with each controlling two leads, one of 
which is connected to an adjacent bus bar di 
rectly and the other of which is connected to a 
remote bus bar through a cross Connector. For 
example, switch. A2-B forms a double pole 220 
v. Switch controlling a 220 V. circuit whose leads 
are A2 and Bf. Lead A2 is connected to the ad-. 
jacent bus bar 28L by plate 38-A and lead Bl 
is connected, not to the adjacent bus bar 28, 
in which case it would have the same polarity 
as that which it would have if the cross con 
nector Were Omitted, but to the remote bus bar 
28R through plate 38-B, cross connector 
028-C, and plate 8R-C, 
Ali but the end leads may be utilized for 220 

V. distribution selectively as desired. If tie bars 
05 be used to connect adjacent switch handles 

in a properly paired manner, then one of these 
handles will control contacts connecting a lead 
and an adjacent bus bar of one polarity and the 
other handle will control contacts connecting a 
lead with a remote bus bar of opposite polarity, 
for 220 v. distribution. For example, tie bar 
A2-B may be operated to close the switches 
A2-B which connect lead A2 to bus bar 28L, 
and lead B to ous bar 28R for 220 v. distribution. 
The addition or subtraction of a tie bar, if 

the same be made as illustrated in Fig. 7, re 
quires the removal of switch assemblies from the 
panel, in a manner illustrated in Figs. 10 and 11. 
If desired, a tie bar such as is illustrated in Figs. 
8-9 may be utilized, in which case the addition 
or Subtraction of a tie bar to Switch handles will 

3 
not require removal of switch assemblies from 
units. 

I claim: 
1. A panel having bus bars near and extend 

ing along opposite ends thereof, branch leads en 
tering the panel at these ends and terminating 
in stationary switch contacts, other stationary 
switch contacts at these ends, connectors for 
connecting certain of the stationary Switch con 
tacts to the bus bar thereadjacent and cross 
connectors extending across the bus bars and 
from end to end of the panel for connecting 
others of the stationary switch contacts to the 
bus bar remote therefrom, the stationary switch 
contacts being spaced and extending along the 
direction of the bus runs, and movable switch 
contact mechanisms for bridging the stationary 
Switch contacts to connect leads to the bus bars. 

2. A panel having bus bars near and extend 
ing along opposite ends thereof, branch leads en 
tering the panel at these ends and terminating 
in stationary Switch contacts, other stationary 
SWitch contacts at these ends, connectors for 
connecting certain of the stationary switch con 
tacts to the bus bar thereadjacent and cross 
Connectors extending across the bus bars and 
from end to end of the panel for connecting 
others of the stationary switch contacts to the 
bus bar remote therefrom, cooperating station 
ary Switch contacts being spaced and extending 
along the direction of the bus runs, and mov 
able Switch contact mechanisms between the 
stationary switch contacts and the bus bars re 
mote therefrom for bridging the stationary 
Switch contacts to connect leads to the bus bars. 

3. A panel having bus bars near and extending 
along opposite ends thereof, branch leads enter 
ing the panel at these ends terminating in sta 
tionary switch contacts at these ends, other sta 
tionary switch contacts at these ends, connectors 
for connecting certain of the stationary switch 
contacts to the bus bar thereadjacent and cross 
connectors extending across the bus bars and 
from end to end of the panel for connecting 
others of the stationary Switch contacts to the 
bus bar remote therefrom, the stationary switch 
contacts being parts of Single pole Switches hav 
ing accessible handles, and readily attachable 
and detachable means for interconnecting SWitch 
handles so that two single pole switches control 
ling stationary switch contacts connected to bus 
bars of different polarity may be operated in 
unison as a double pole Switch. 

4. A panel having bus bars near and extending 
along opposite ends thereof, branch leads en 
tering the panel at these ends terminating in 
stationary Switch contacts at these ends, other 
stationary Switch contacts at these ends, con 
nectors for connecting certain of the stationary 
switch contacts to the bus bar thereadjacent and 
cross connectors extending acroSS the bus bars 
and from end to end of the panel for connecting 
others of the stationary switch, contacts to the 
bus bar remote therefrom, the stationary switch 
contacts being parts of single pole Switches hav 
ing accessible handles, and readily attachable 
and detachable means for interconnecting Switch 
handles so that two single pole switches con 
trolling stationary switch contacts connected to 
bus bars of different polarity may be operated in 
unison as a double pole Switch, the panel being 
divided into units and the cross connectors being 
disposed between adjacent units. 

5. In a sectional panellboard composed of units 
and having two opposite polarity live lines, two 
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4. 
rows of single pole Switches, each Switch being 
connected to a live line, the switches being ar 
ranged with two switches of each row to a unit, 
and with the Switches on a unit and of one row 
being connected to a live line other than the one 
to which the switches of that unit and of the 
Other row are connected, each intermediate 
Switch that is, a switch between the end switches 
of the row, having an exposed handle and a 
means optionally applicable to the handles of 
any two adjacent switches, provided such two 
are in the same row and include a handle from 
each of two adjacent units, for converting the 
two Switches thus selected into a double pole 
Switch controlling two lines of opposite polarity. 

6. In a panellboard having two opposite polar 
ity live lines, a row of single pole switches, each 
connected to a live line, each of the intermediate 
switches, that is, switches between the end 

20 Switches of the row, having an exposed handle, 
adjacent pairs of switches of each row being 
connected to opposite polarity live lines, and a 
means optionally applicable to the handles of 
any two adjacent opposite polarity Switches for 
converting the two switches thus Selected into a 
double pole switch controlling two opposite polar 
ity lines. 

2,086,796 
7. In a sectional panellboard composed of units 

and having two opposite polarity live lines, two 
rows of single pole Switches, each Switch being 
connected to a live line, the Switches being ar 
ranged with two switches of each row to a unit, 
and with the Switches on a unit and of one row 
being connected to a live line other than the 
One to which the Switches of that unit and of 
the other row are connected, and a means, op 
tionally applicable to any two adjacent switches, 
provided such two are in the same row and in 
clude a switch from each of two adjacent units 
for converting the two switches thus selected 
into a double pole switch controlling two lines of 
opposite polarity. 

8. In a panelboard having two opposite polar 
ity live lines, a row of single pole Switches, each 
connected to a live line, adjacent pairs of 
switches, of the row being connected to opposite 
polarity live lines, and means optionally applica 
ble to any two of adjacent opposite polarity 
switches for converting the two Switches thus 
selected into a double pole Switch controlling two 
opposite polarity lines. 

WILLIAM. H. FRANK. 
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