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To all whom it may concern :

Be it known that I, JAs. S. Ross, of Nash-
ville, county of Davidson, State of Tennessee,
have invented an Improvement in Electric
Switch-Boards, of which the following descrip-
tion, in conmnection with the accompanying
drawings, is a specification.

My invention relates to electric switch-
boards, and has for its object a cheap and sim-
ply-constructed switch, which may be easily
and readily operated to make sure connections
without danger of deranging the parts by the
forcible use of unyielding connecting plugs or
wedges.

The invention is shown embodied in a cen-
tral-office switch-board of a telephonic ex-
changesystem; butitis obvious thatitisequal-
ly applicable to anyelectric switch-board—as,
for instance, those used for telegraphic pur-
poses. Inany casethe object of a switch-board

isto enable any one of a series of circuits to be |

connected with any other of the said series, or
with a ground-wire or battery or instrument,
as desired. This is accomplished by having a
series of independent electric conductors cross-
ing but insulated from another series, so that
each conductor of either series crosses all those
of the other series, and may consequently be
connected with any desired one of the other
series by interposing a suitable piece of con-
ducting material or connector between them.

It is obvious that if ecircuit-wires are con-
nected with each series any circuit-wire of one
series may be directly connected with one of
the other series, or, as in the arrangment com-
mon in telephone systems, two of one series
to which the lines-wires are connected are
each connected with the same one of the other
series, which thus acts merely as a medium for
connecting any two of the same series, and
consequently any two of the telephonic cir-
cuits centering in the said office and switch-
board. '

Asusually arrangedfortelephonicexchanges,
one series of conductors is vertical and the
other horizontal, and the vertical ones arecon-
nected with the different telephonic circuits,
while the horizontal ones are used to form the
connection between any two vertical ones and
cireuits. -

Figure 1, showing the face of a switch-board

(No model.)

‘embodying my invention, is a front elevation.
As usually placed in a vertical plane, thelower
side of the board is shown to the left at e,
while the line - wires come to the top of the
board shown at the right. Tig. 2 is a verti-
cal section of TFig.1 onlinex w. Fig.3 is a
horizontal section on line y y. Tig. 4isarear
view, showing a portion of the back of the
board., Fig. 5 is a front and side view of a
‘connecting-plug.

My invention .consists of a series of metal
strips or electrical conductors, a, fastened at
intervals by screws or their equivalents e on
one side of and at right angles to a series of
wooden or other non-conducting bars, b, in
such a manner as to secure the proper inter-
vals between each of the strips « in one series
aud the bars b in the other, and to form a suffi-
ciently rigid structure for the required pur-
pose. The conducting-strips a are arranged
in pairs, separated by the proper interval, and
the strips in each pair by such an interval as
will separate the inside edge of each strip from
the edge of a wire or other electrical condue-
tor, g, which ‘is carried for a short distance
parallel to the edge of the strips @, and in the
same plane with-said strips, thence each way
through holes 7 in -the bars b, and along the
under side of the bars b either way to the next
hole 2, and up through hole A, erossing back
in the opposite direction to and downward
through the hole & in the next bar b, each
wire or conductor ¢ beginning at a binding-
screw, s, in-the end of a bar, b, and passing
along the under side of the bar to the first
hole %, up through %, and across to the first
hole/ in the next bar b, thence through?, and
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along the under side of this bar to the second

hole %, up through %, and back across to the
first bar b, and so forth, each conductor ¢
passing backward and forward across from
the one to the other on the front side of a pair
of bars, and from one hole % to the next hole
h,alongthe rear side of first one;then the other,
of the said pair of bars b. Bach hole b is made
large enough to accommodate,without danger
of contact with each other, two of the con-
ductors ¢, which pass in opposite directions
from the said hole & along the under side of
the bar b to the next hole %, and similarly
across the front side of the bar to the next bar
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-paratus by means of its spring-plu
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on each side. In this way each conduactor g
is made to cross the space between a pair of
bars b backward and forward at regular dis-
tances and midway between each pairof con-
ducting-stripsa,withontnormally making elee-
trical contact with any of the strips « or with
any of the other conductors g.

The spaces between the bars b ale made
slightly wider than the spring p, Fig. 5, which
isa part of the plug for connecting the vermcal
strips to the horizontal conductors. The spaces
between the edges of the strips ¢ and the par-
allel portions ot the conductors g are uniform,
and less than the normal dlSt‘Ln(}eb of the free
end of spring p from the opposite points on
the spring p,so that when the spring-plug, Fig.
5,is pushed into the space between a strip, «,
and a conductor, ¢, the sides of the spring P
rubagainstand make electrical connection with
and between the said strip «¢ and conductor g,
but pass freely into the space between the
bars b.

The spring p is shaped so that when in its
proper position between a vertical strip, a, and
a horizontal conductor, g, the contact-points
on the opposite limbs of the spring p arenearer
together than are the adjacent points in each
limb, so that the spring-plug tends to retain
its proper position effecting contact, and is not
liable to be jarred ount of its position,but may
readily be withdrawn, as there isno tendency
tostick from havingbeen wedged into position.

Should the spring-plugs all be placed in line
in oneof the spaces described between the bars
b, they would oceur in pairs, each too close to
its mate for convenience in withdrawing them
separately. Inorder toovercome this difficulty
and to provide an independent contact or ter-
minal connection by which each vertical strip
may be connected toacommon ground through
a battery or otherwise, or to any desirable ap-
g,Lcut away
a portion of each strip ¢ equal to half its width
and provideseparate conducting plates d atthe
end of each strip «, fastened to a ‘bar, ¢, of
sufficient width, a pomon of each plate d be-
ing cut away in a similar manner as the ends
of the strips a, each plate being placed in such
a position with reference to one of the strips
that the parallel edge of the cut portion of the
plate d is the same distance from the opposite
parallel edge of the eut portion of the strip «
as the spaces between the strips ¢ and the con-
ductors g. By this means, when the spring-
plug p is inserted between the opposite cut
edges of the strips @ and plates d, electrical

.contact is effected for the purposes set forth.

Holes o must be made in- the bar ¢ large
enough to readily admit the spring - plugs be-
tween the strips « and plates d, and the strips

.o and plates d are fixed in such relative posi-
‘tions as that the spring -

plugs, when in their
normal positions between the strips a and
plates d, will be equidistant from each other,

The section cut from the end of the strip «
may be just the complement of the section cut

.and that warping is impossible.

from the plate d to make the full width of the
strip, so that the plate may be struck from the
strip material, leaving the sections ready ent
with no w%te

The spring-plugs may be simply constructed
by riveting one end of a spring of a metallic
conductor to theend of a suitable piece of vul-
canite, or other non - conductor, and bending
or shaping the spring into a V-shaped wedge,
the limbs of which normally remain farther
apart than the distance between the strips «
and the parallel portions of the conductors g,
but which may be pressed close together, the
spring - plug thus aceommodating itself to a
considerable range of distances between the
strips @ and conductors g.

A lip may be bent outward from the free end
of the spring p, which 'ﬂso, with the shoulder
of the non-econdueting handle, will serve to
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stop the plug from being pushed beyond its

proper position for making connection.

It is obvious that any of the conducting-
strips @ may be electrically connected with any
of the conduectors ¢ by inserting a spring-plug
between the two at the point where they are
nearesh to each other, and parallel and in the
plane of the face of the board. In like man-
ner may any two or more of the vertical strips
or the line-wires which may connect with them
be connected together by each being connected

with one of the conductors g. Normally each

line coming to the switch would be connected,

through its strip ¢, spring-plug, and plate d, to
a ground-battery or otherconnection; but upon
removing the spring - plug from between the
conneeting - strip @ and the plate d the line
connected to said strip is left without any con-
nection through plate d and free for any other
connection through any of the conductors g.

The binding-screws s in the ends of the bars
b are provided for connecting the conductors
g in the switch -board to the corresponding
conductors in any other switeh - board, or to
any other apparatus to be worked in connee-
tion with the board from either side.

It will be seen that, this form of board be-
ing constructed entirely of narrow pieces, the
difficulty of accurately boring aod otherwise
preparing broad surfaces is entirely avoided,
The pieces
requiring only equally-distanced holes, the lat-
ter may be bored by gage, thus securing accu-
racy and simplicity of construction, while the
materials are inexpensive and of such simple
form as to cost little for their prepflrdtlon

I claim—

1. An electric switeh - board composed of a
system of rigid insulated conducting - strips
fastened with screws across a system of rigid
non-conducting bars, the strips and bars mu-
tually holding each other in their proper rela-
tive positions without the aid of other cross-
bars or mounting for this purpose, and form-
ing a compwmtwely rigid strocture, thie non-
conducting bars carrying a second system of

insulated conductms, each of which crosses

[8]¢]

93

100

10§

I10

115

I20

130




vy

10

15

246,343 ‘ 3

each of the first system of insulated conduect-
ors at a uniform minimum distance, so that by
inserting a suitable connecting - plug at the
proper point between them any conductor of
the first system may be electrically connected
to any conductor of the second system, sub-
stantially as described. ’

- 2. In an electric switeh-board, the combina-
tion of conducting-strips fixed across non-con-
ducting bars which support flexible conduct-
ors, so that the flexible conduetors pass across
the conducting-strips out of the plane of the
strips, then across the non - conducting bars
into the plane of the strips, but at a distance
from the edges of the strips, then across spaces
between the non-conducting bars and parallel
to the conducting-strips, then across the non-
conducting bars, out of the plane of the strips,

and along the non-conducting bars across the
conducting - strips, and so on till each flexible
conductor has passed for a short distance near
the edge of each conducting-strip, so thatany
of the fexible conductors may be electrically
connected to any of the conducting-strips by
inserting a sunitable connecting-plug between
the edge of the strip and the parallel portion
of the flexible conductor, substantially as de-
scribed.

3. In an electric switch-board, the combina-
tion of the strips a, bars b, plates d, screwse,
wires g, bars ¢, and plug v m, substantially as
and for the purpose set forth.

JAS. 8. ROSS.

Witnesses:

W. E. CHAFFEE,
J.P. Town.
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