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- CHARLES HORACE COX, OF LIVERPOOL, ENGLAND.

ELECTRICAL SWITCHBOARD.

SPECIFICATION forming part of Letters Patent No, 637,323, dated November 21, 18909,
Application filed April 29,1899, Serial Wo, 715,013, (o model,)

To all whom it may concern:

Be it known that I, CHARL.ES HORACE COX,
a subject of the Queen of Great Britain and
Ireland, and a resident of 4 Hargreaves road,
Sefton PPark, Liverpool, England, have in-
vented certain newand useful Improvements
Relating to Electrical Switchboards,(for which
I have applied for Letters Patent in Great
Britain, No. 14,514, dated July 1, 1898, and
No. 2,906, dated February 9,1899,) of which
the following is a specification.

T'his invention has for its object toso con-
struct a switchboard that it will be practi-
cally incapable of causing fire to its surround-
ings; and the invention is especially applica-
ble to switchboards employed in theatrical
work and in places where very especial care
must be taken for the prevention of fire.

In constructing a switchboard according to

my invention I dispense with the usual slate
base with ils attendant rear connections and
its uncovered switches.

Mynovel method of building aswitcliboard
consists in forming it of a skeleton frame-
work of metallic (and preferably iron) tubes
and boxes, such tubes being attached to the
boxes, scastoformarigid structure. Within

such. boxes are placed the various appliances,

such as main and branch circuit switches and
fuses,which gotomake up a switchboard, and
within the tubes which connect and support
these boxes are the cables, bars, or other elec-
trical leads from one appliance to another.
Hitherto in the formation of a distributing-
switchboard or association of a number of
electrical circuit switches or fuses it has been
the practice to supply eurrent to such eircuit
switches or fuses by separate leads which
branch off an ‘omnibus-bar”—namely, a
copper bar of sufficient current capacity to
supply all the switches of the series and which
Is fed by the main lead. Such an arrange-
ment 18 open to objection, inasmuch that the
bar occupies space and the connections of
the switchboard are necessarily multiplied.
According to the present invention I dis-
pense with the separate and distinet omni-
bus-bar above referred to, and I also so con-
struct and connect the contact-pieces of a
series of switches or fuses that sueh contact-
pieces and their connections themselves form

a substitute for or parts of or are equivalent |

\

to an omnibus-bar—that is to say, an omni-
bus-bar is divided into sections and one sec-
ticn is placed in each switeh or fuse box and
1s joined up with neighboring sections by
sultable conductors.

In order that my invention may be clearly
understood, attention is directed to the draw-
ings hereto annexed.

figure 1 is a front view of my improved
metallic switchboard, and Fig. 2 is a side
view thereof. IFigs. 3and 4 aredetails. Tigs.
o and 6 are a front view and cross-section
showing my improved method of constituting
a switch-contact, a part of my novel form of
omnibus-bar. Wig. 7 is a front view of a six-
way switchboard according to my invention,
showing mynovelmethod of arranging circuit-
switches and their sectional omnibus-bar.

A A" are boxes which contain a double-pole
main switch. B B’ are boxes which contain
double-pole main fuses. C are boxes which
contain single-pole circuit-switches. D I’
are boxes which contain double-pole circuit-
fuses. Such boxes are preferably shallow
rectangular metallic eases having removable
lids or covers and a porcelain lining.

I 1s a tube, case, or box which containsan
omnibus-bar which feeds the circuit-fuses.

E I are the positive and negative main
leads, respoctively, and G G’ are the positive
and negative circuit-leads.

Connecting the various boxes A B CD and
the tube It are short lengths of metal tub-
1ng «.

The course whigh the current takes through
the switehboard in Fig. 1isasfollows: Enter-
ing at I, the current passes the main switch
A and the fuse B and enters the bus-bar in
K. Ifrom the bus-bar it passes to the circuit-
fuses in D and from thence to the circuit-
switches in C. From the circuit-switeh arms
in C the current passes out by the tubes G to
the working circuit and returns by the tubes
G’ to the negatlive fuses in D', then to the
fuse in B, the switeh in A’, to the tube F'.

The tubes ¢ may be attached to the boxes
in any suitable manner—as, for instance, by
inserting the end of the tube ¢ through drilled
apertures in the side of the boxes and secur-
ing them by nuts ¢', arubber or other washer
being placed between the nut and the box—
and a ferrule ¢” acts as a distance-piece, as
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shown in Fig. 8. 1t will, however,”be ap-
parent that different forms of tubes and dit-
ferent methods of fixing them may be used.
Thus the ends of tubes ¢ may bear right and

5 left hand screw-threads and be screwed into

tapped apertures in the boxes and be secured
by nuts ¢’, as shown in IFig. 4, or any other
suitable method of attaching a pipe to & box
may be used.

ro tions—nameiy, they form conduits for elec-

trical leads between the various appliances
of the board, and they also form an integral

part of theswitchboard-—namely, by connect- .

ing and supporting the cases or boxes of the

15 various appliances of the board they form

20 ric may be secured directly on such surface.

25

30 on the cover of the switeh-box.

part of the fabric of the board. The fabric
of tubes and boxes thus formed may be at-
tached to a metallic frame H, which latter 1s
secured to a wall or other surface, or the fab-

The switches, fuses, bus-bars, or other ap-
pliances of the switchboard may be accord-
ing to any suitable pattern. |

M is an ammeter, and V is a voltmeter.

The operating-spindleof each switch passes
through an aperturein the coverof the switeh-
box,and suchaperture is only largeenough to
admitthespindle. Insomeinstancesthespin-
dle will pass through a stuffing-box or gland
In most in-
stances the operating-spindle aperture will
be the only one, apart from serew-holes, made
in the lid of the switeh-box. "The conductors
may be insulated from the tubes through

35 which they pass by clothing the conductor or

by coating the inner surtface of the tube with |

any suitable material, or both these metihods
may be employed, or an air-space between
the conductorand tube may performthe funec-

40 tion.

45 the *“on” position with the contaet Ik,

P

The switch indicated 1n Iigs. 1, 5, 6, and
7 may be of ordinary type and does not re-
quire description, it being understood that
the switch-tongue 5 makes contact when in
This
contact I, it will he seen, forms a part of what
I may term a ‘‘contact-bar” L. The bar L
is disposed across the lower end of theswiteh-
box, and each of its ends 1s provided with a

so terminal or provision for the reception of a

cable, rod, or other conductor, by which the
bar is placed in electrical communication
with similar contact-bars in adjacent switch-
boxes. Thus the contact-bar 1. in each one

55 of a group of switch-Doxes 1s in series with

6o become equivalent t¢ an omnibus-bar.

63

the contact-bars of the entire group. Conse-
quently when a connection 1s made befween
each series of bars and & main conductor the
bars L and their connecting cables or rods
The
current capacity of each of the bars L and
their connections must be equal to or exceed
the requirements of all the gwitches in the
group.

The Ings N on the bar L form socikets for
the conductor, which couples the bar to ad-
jacent bars.

The tubes ¢ perform two func-

from whenece lead the various circeuits.

Stich conduetor may be a con- |

tinuous rod R, common to all the bars, as
shown in Tigs. 5 and 6, or the rod I may be
divided into pieces just long enough to joln
two adjacent bars I.. The conductors are se-
cured to the bars L by the terminal screws 1.

Fig. 7 illustrates a distributing - switch-
board containing a group of six circuit-
switches, which are contained in boxes Cand
arranged in two rows, one above the other.
The main conductor I is led to one end box
on the lower row and is there joined up to
the contact-bar L of said box. Tubes «,
which connect and support the boxes C, form
conduits for cables, bars, or other conduce-
tors, which join up in series the bars L of all
the switeh-boxes €. Tubes ¢ conveythe con-
duetors from the switeh-boxes C to the posi-
tive fuses contained in a metallic case D,
The
negative fuses are contained in the case D'
The positive and negative fuses may be of
any suitable pattern. F'isthe negative main
lead.

The course which the current takes through
the switchboard (shown in Tig. 7) is as fol-
lows: KEntering at If, it passes to the bars Lin
the boxes €. From the contacts K 1t passes
to the switches 3, and from thence to the
fuses in D, returning from the working cir-
cuit to the fuses in D', and thence to the
tabe .

Tt will thus be seen that the main object

of the present invention—namely, the safle-

ouarding of a switchboard and its surround-
ing from fire caused by sparking, areing,
short-cireniting, the blowing of a fuse, or
other eircumstance—is accomplished by iso-
lating and incasing the various appliances of
the board and their connecting-leads within
metallic cases or tubes. The switchboard is
also rendered dust-proof and damp-proof and
is practically indestructible.

I am aware that iron pipes have heretofore
been used asconduits for conveying electrical
leads to and from switchboards; but so far
as I am aware it has never been proposed to
construet switechboards wholly of metal pipes
and boxes or switchboards of which metal
nipes form anintegral part of thefabric. Nor
has it heretofore Dbeen propogsed to feed the
contact-pieces of a series of switches or fuses
of a switechboard from & main lead In series
instead of in parallel.

ITaving now deseribed my invention, what
I claim, and desire to secure by Letters Pat-
env, 18—

1. A fabric comprising a serieg of metallic
cases united by a series of metallic tubes the
whole lying in one plane and forming an elec-
trical switehboard, said eases contalning the
appliances of the board, and said tubes con-
taining the electrical conductors by which
such appliances are electrically connected,
the whole being mounted on a metallic frame-

worl and adapted tc lie close against a flat

surface, substantially as described.
2. The combination in a switehboard, of o
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637,323 3

series of metallic cases which contain the ap-
pliances of the board, a bus-bar divided into
sections each disposed within the case of the
appliance which it feeds and having formed
upon it a contact-piece for said appliance,
such sections being electrically connected,
and tubes which contain the electrical con-
ductors by which such appliances and sec-
tlonal bus-bar are electrically connected and

' which unite said cases one with the other; 10

substantially as deseribed.
In witness whereof I have hereunto set my
hand in presence of two witnesses.

CHARLES HORACE COX.

Wibtnesses:
JAMES A. COUBROUGH,

JAMES W. MEIKLE,
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