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To all whom it may concern :

Be it known that I, THEO, N. VAIL, of Bos-

“tom,in the county of Suffolk and State of Mas-.

- sachusetts, have invented certain Improve-

I0-

ments in Blectrical Switch-Boards for Metallic

Cirenits, of which the following is a specifica-

tion. : : -
My inventionrelates toimprovementsin elec-
trie switeh-boards, whereby special arrange-

ments of circuits may be made and operated, .

and the connection, disconnection, and inter-
c¢hanging of metallic circuits and loops con-

veriently and quickly effected. ‘
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‘It has been known from the earliest ihtro-
duection of the speaking-telephone that when
each cireait iscomposed of but one wire connect-

ing any two points it is often strongly influ- -
enced by electrieal vibrations and disturbances -
received by electrical induction from othérand:

parallel conducting. - wires conveying tele-
graphic orother strong electrical eurrents,and
sometimes, if the wires are of counsiderable
length, the telephonic messages traversing one
wire are from the same cause repeated on ad-

25 jacent wires. It is often found that these dis-

torbing induoctive influences cause such a con-
fusion of sounds thaf the telephoaic articula-

. tions cannot be understood ; and in the latter
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case, in which the telephenic eurrents are in-
duced from one wire to another, it is obvious
that all privacy of communication isdestroyed.

As a remedy for this objectionable feature in.
“telephonic intercommuniecation, it has been

proposed to employ a metallic return-circuit
for each cornducting-wire, instead of using a
single wire terminating at the earth at each of
the two distant points coiinected by the line.
Such an arrangemnient is deseribed and shown

in the English. patent of L. D. B. Gordon, No. |
2,089, of the date September 15,1855, in which -

the return-circnit runs parallel with but is in-

-sulated from the outgoing wire, and the prox--

. imity of the two wires to.one another and with
. reference to neighboring wires is such that dis-
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turbing effects in one of the wires will be neu-.
. tralized and counteracted by the distarbing |

effects simulfaneously produced in the other
and-complémentary return-cireuit; but it has
been found very difficult in practice to oper-
ate metallic or looped circuits arranged as

- described -satisfactorily and with celerity in

gentral-office or telephone-exchange systoms,

vide for the cross-connection of .two central-
office terminals, we have to provide for the si-
multaneous-interconnection or disposition of
four line-terminals; and to accomplish this in
a convenient and expeditious manuer is the
object of my invention, whicli consists in the
combination of a series of metallic circuits or
loops with a switeh-board "adapted for the
rapid and simple interclianging of such cir-

terconnection of metallic circuit-lines, and in
the combination,with a switch-board arranged
for the reception of metallic eircuit-lines, of a
connecting-plug which is fitted with two sepa-

thereby at-each insertion to make contact with
-znd betweenrfourconnecting switeh-board con-
ducting bars, plates, or strips.

transverse conducting-strips are represented
Ly bars, and shows two metallic. cireuit-lines
connecting with sub-stations.
are- sections showing arrangement of cross-
rods. TFig. 4 represents a board embodying

two series of wires stretehed tightly at right
tion of the said wire board on: line #'». Fig.

adapted for use in the switch-board shown in
Fig. 1. Tigs. 7, and 8, and 9, and 10 are re-
spectively elevation and eross-section views of
other varietiesof plug forthesameboard. Figs.
11, 12, 13, and 14 are similar views of plugs
_adapted for mse with the wire switch-bodrd
shown in Figs. 4 and 5. S

A in either board is a base board or frame

and b, which can conveniently be made of
brass or any similar metal or alloy. - Theyare
usually, although not necessarily, arranged at
right angles to'one another, and cach- bar of
the series b is so fixed in the base-board, as
shown in Figs. 2 and 3; as to cross over the

any of them;

preferably those shown as vertiesl, b, to the

inasmuch as, instead of merely having to pro-

rate condueting surfacesor plates, andadapted.

Figs. 2 aud 3

the same principle, but constructed simply of

6 is a perspective view of a connecting-plug-

bars of the other series, a,without touching
I connect the bars of one series, .
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cuits, in a switch-board providing for such in-
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In the accompanying drawings, which illus-
trate my invention, Figure 1 is a diagram-
matie view of a switch-board in whieh- the
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angles to one another. Tig. 5 is'a cross-sec-

of wood, upon which, in Fig. 1, are ranged two -
series of conducting bars, strips, or plates, a .

95

wires entering from the line-wires, and Tleave
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those crossing transversely normally insulated
from any other conducting-body whatsoever.
At the point q of each upright metallic bar

‘5, I connect the respective line-wires 1, 2, 3,

and 4 of the circuits No. 1 and No. 2, and my
circuits and apparatus are so constructed and
arranged that the same eircuit, No. 1,leading

out by wire 1 from switch-bar b to the distant |

sub-station S, instead of being there terminated
at an earth-plate, is, after passing through the

“sub-station apparatus, returned to the central-

- station switch-board A, by a second or return

. a similar manner,and in each case it will there:
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~ with the upright bars of the switch-board the.
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wire, 2, which is connected, as shown, to the
second upright strip, o', at the point ¢, thus
forming in each circuit so constructed au ab-
solute metallic eircuit or loop from the central
station to the sub-station and return. -Hach
circnit is connected with the. switch-board in

fore be seen that after the lines-are connected

lower extremity, p, of each bar forms the vir-

tual terminal of its respective circuit-wire, .

- In practice the pair of terminals p pertain-
ing to each line will be connected with an in-
dicating device-—such as an annuneiator—the
wire 1 thus being connected with one wire of
the annunciator-helix and the wire®2 with the

“other. . As, however, this forms no part of my

invention, it is not-shown in the drawings.
Tor the convenientoperation of circuits con-
structed as hereinbefore deseribed, the con-

" ducting-bars, both vertical and horizontal, are
-arranged n pairs, b ¥/, @ o/, and thus at the in-

tersecting point of the two series a species of
plug-socket is formed, having four separate
metallic sides as its linear boundaries, two of
which, b and ¥/, are conneeted with the two
ends of the line-circuit, and the other two, a
and ¢/, areinsulated from any other conductor,

and thus are eénabled to serve as connecting--

links, when a plug specially conformed, as
hereinafter deseribed, is inserted within the

- plug-socket formed by the intersection of the
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vertical and horizontal bars.

- Fig. 4 is a board constructed upen the same

general principle of metallic eircnits, and shows
tour pairs of vettical metallic conductors b 0,
which in this'cage are wires tightly drawn
over the surface of the board, as shown in Fig.
.. Four pairs of horizontal conducting-wires

"« @' are also shown, which likewise are tightly

stretched uuder the vertical series. The line-

. wires are connected in a precisely similar man-

ner to those of Fig, 1, and, as’ in Fig. 1, the.
‘connecting plog-socket is formed by theinter.:

scction of one pair of the vertical conductors

_with>one pair of the horizontal conductors,

- ‘A plng of special character is obviously requi-
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site in. connection” with this board, and it is.
also obvious thatin a board such as that shown .

in Fig. 1, fitted 'with comparatively-rigid con-

-ducting-bars, the conducting-surfaces of the
“connecting-plug must possess a certain degree

of elasticity or resiliency in order to adapt it-

- self to a perfeetfit in the plug-socket. 1f; on

the contiary, o beard of similar charactleristies

The piu e

to that delineated in Fig. 4 be employed, pos-
sessing permanent condunetors of a spring-like
or elastic nature, the rigidity must be in the
plugs, which may then be composed of two con.
ducting-surfaces insulated from one another
by a base of non-conducting material, which
may also be extended to serve as a.handle.

I have in Figs. 6,7,8, 9, and 10 shown sev-
eral plugs which are well adapted for use in
connection with the switch shown in Fig. 1.

" . Fig. 6 shows a plug, P, the handle of which

| may be formed of hard rubber or similar non-
conducting material. Carved plates of metal,

d d,are placed on two of the opposite sides of
the nucleus ¢, and fastened on with small

‘screws. - This plug is to be inserted in its
-socket diagonally, and is then held firmly, as
-only when so placed is there sufficient space
“for its insertion, and when once inserted it
cannot turn round, the plates d being wider

than any one side of the plug-socket.

. ..The plag-shown in Figs. 7 and 8 also has a

handle, P, and non:conducting nucleus ¢, aud
for its conducting-surfaces is provided with
metallic angle-plates d, which are attached by

one side only to the nucleus, so as to impart

sufficient resiliency to them to produce a firm
contact upon the sides of the plug-socket.
‘This variety is shown as inserted in the socket
formed by the intersection of the horizontal
bars a a’ and the vertical bars b ¥’ of the wires
1 and 2 in Tig. 1 and on a large scale in Fig,
8, where -the switch-bars are represerited by

.dotted lines. A square pin, ¢,1s shown ds ex-

téndipg from the inner end of ‘the ‘non-cou-
dueting portion of the plug. ~This, when the
plug is inserted, fits in a square lole, ¢, in the

base-board A, and serves as a guide for theé’
- proper insertion of thie plog, in order that one

of its angle-plates d may always be brought
into contact with one vertical and one hori-

other angle-plate into contalt with the other
vertical and horizontal bars of the pair.’
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zontal conducting-bar of each pair and the -

110

- Figs. 9 and 10 show still another variety of v
connecting-plug, the conducting-plates d of

clearly shown in the sectional view-in Tig. 10.
2 18 also .dffixed to this plug and
adapted for insertion in the hole ¢!, =

The plugs shown in Figs. 11 and 13 and in
cross-section in Figs. 12 and 14 are made es-
pecially adapted-for use with the board shown

in Figs, 4 and 5.  Fig. 13, besides being fitted

with angle-plates for conducting-surtaces; is
provided with grooves f, which, when the piug

is inserted in any of the squares formed by
the intersection of ‘a vertical and horizontai iz

pair, clasp the wires which in this’ board rep-

which have their corvers rounded, as more -

Ixg
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resent the conducting-bars, and thus makea -

good electrical contact. Figs. 11 and 12 sitii-
ply show two angle-plates d, rigidly fixed upon
the non-conducting portion of the plug.

~ In all the figures it will he seen’ that tlie
plugs are squared and are adapted to fit square
sockets, and that the contact-plates are so ar-

' ranged as to be cat by one of" the diagonals

130
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_.per conducting-plate of plug I, cross-strip a,

20

. plng to the horizontal bar « and_ strip b’ of
circuit No. 1 to hotrizontal bar a’, No. 2 being*

261,187 ' | 3

of the square socket when inserted. They will
thus conneet the strips adjacent to their re-
spective ends of the said diagonal. The ar-
rangement may for convenience be termed
“the diagonal arrangement of the contact-

plates.”

When two circuits are connected together

by means of myswiteh-board, asshown i Fig.-

1, it will be observed that the opetation is com-

.plex. Starting from the central station—for

example, from.the point g—the interconnected
circuit is over the wire 1 of No.1 circnit to
sub-station S, thence back to central station
via line-wire No. 2 to ¢/, line-strip 3/, through
plug P to cross-strip &/, plug P, upright strip

D to ¢4 line 3 of No. 2 eircuit to sub-station &/,

returning vie line 4 to ¢%, upright strip v, up-

upper plate of plug P, and to upright strip b,
back to the starting-point ¢ on line 1 of No. 1

cireuit, thus eompleting a eontinuous metallic
~ cirenit. ‘

" 1t has‘prior to my invention been custom-
ary touse for the cross-connection of two loops,
as described, four plugs, one for the crossing-

“point of each upright strip with its.correspond-.

ing horizcutal strip. For example, strip b.of

‘30.
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- readily pushed slightly to either side upon the

No. 1 wounld be fixed by a single conuecting-

similarly connected. It is clear, therefore,
that both time and apparatns are advanta-

geously minimized by the use of my invention, .
_inasmuech ds two plags are .in ‘each- intercon- |
nection -dispensed with, and the.time which"j. i such i
would be lost by the act of inserting them is | each.intersection a hole or plug-socket having

s "+l for its linear boundary a portion of each of the
fonr intersecting strips, and a plug or circuit -

saved. :

Wheu the board showhn in Fig. 4 is‘employ'ed:t
-the wires which  form the- conducting-strips,

being tightly stretched over the board, will be

insertion of the plug,.and when the said p.ag
is fully inserted will close tightly upon it; pro-

- ducing a good -electrical contact.
45 -
- -'to switch-boards of any special method of con-

I.do not in this specification co‘nﬁ'u‘e' myselt

struction, as the essence of my invention lies

in the arrangement of certain well-known in-

" strumentalities in such a manner that the in-

30

sertion of two plugs shallinterconnect the two

i wire-terminals of one metallic circuit or loop

6o

with the two terminals of any other similar

loop, so as to.prodnce u continuous circuit

composed of the said two loops, whereby a

sub-station locatéd at any part of one of the
~said loops is placed indirect electrical connec-

tion with a sub-station at any part of the other,
loop through the central-station switch-board.

It is evident, therefore, that anyswitch-board-

in which the intersecting conducting-strips or
their equivalents are arranged in pairs can be

used to earry out my invention,

I claim—

1. Thecombination,in atelephone-exchange.

65 system, with a series of metallic circuits or
- -loop-lines, of a switch-board having. strips,

bars, or plates arranged in pairs, aud plugs or:
connectors for establishing the connection of
the loop-lines with each other through said
strips, bars, or plates, the latter extending
across the switch-board, and being for- their

continunity independent.of the plugs or con-

nectors, snbstantially as described. 7 :
2. In a switch-board, the two sets or series

of intersecting insulated strips arranged in

pairs, in combination with plugs or connectors

for connecting the strips of any pair with the
strips of an intersecting pair, the said _strips
being electrically continuous independent of
the plugs or connectors, substantially as de-

‘seribed.

3. In an electrical switeh-board or commu-

tator, the conducting strips or bars, arranged

in pairs, each pair permanently connected with
the two ends of a metallic or loop circuit, and
the connecting bars or strips, also arranged. in.
pairs,and disposed transversely with reference
to the line-strips, in combination with the plug-
connector provided with separate coutact-
plates, each adapted to make contaet simulta-
neously with one line-strip- and one connect-
ing-strip, the connecting strips or bars of a
pair having normally no electrical connection

-with each other, for the purposes set forth.

477 A switeh-board consisting of a series of
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-conducting: line -strips or their equivalents, -
arranged in pairs for the receéption of both

ends of a line-cireuit, a transverse series of

-¢onnecting-strips, or equivalents th erefor, also
QT
:,Of"’ 1

nged in-pairs, each pair crossing each pair

ine-8trips in such:a manner:as to form by

connector furnished with two contact-plates

ducting pottion of the plug, and placed.oppo-
sitely to-one another, whereby when the said
plug is iuserted each one’of the pair of line-

| strips is respectively connected with one of
“the Pair.of connecting or cross strips, substan-

tially as-and for the purpose described.

... The combination, in a telephone-exchange-

system, of & compound signaling-circuit com-

-posed of two metallic .circuits or loops, each 1

100
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insulated from one another by .the non-con- -

116"

normally forming a main line, two pairs.of"

switch-board conducting bars, plates, or strips,
each pair permanently connected with the two
terminals of its own line, a ‘pair of switeh-

“board conneeting bars orstrips crossing trans-

versely both pairs-of line-strips, but normally
insulated . therefrom and without electrical
connection with each other, and a plug-con-
nector constructed, substantially as deseribed,
with twoseparate conducting-surfaces thereon,
and adapted for insertion in the plug-sockets
produced: by the intersection of the transverse
pair of strips with the two pair of line-strips,
as and for the purpose specified. '

6. In an electrical switch-board, plug-sock-

-ets formed by the intersection of continunous

120
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line strips, ars, plates, or. wires; arranged in .
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pairs, with continuous transverse connecting- | sqynare_ socket, and having contact-plates «F
conductors of like character, likewise arranged agonally arranged so as to connect the con

in pairs, as and for the purpose specified. ductors or adjacent sides of the square sock-
7. In a switeh:boaxd, strips, bars, or plates | cts, substantially as described.
5 arranged to.leave one-or more sGuare sockets In testimony whereof I have signed my name

between them, in sombination with plugs | to this specification, in the presence of two sub-

‘adapted to fit said sockets, and having con- seribing witnesses, this 25th day of April, 1882,
tact-pieces arranged asindicated, sothat when | - ' ' THEO, N. VAIL.

inserted they connect adjacent strips, bars, or Witnesses: . R

1o plates, substantially as described. ‘ FRED BARTLEET,

8. A switeh-plug adapted for-insertion in a. ;GEo. WILLIS PIERCE.




