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- To all whom it may concern:
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Beit known that I, Josera L. WricHT,a citi-
zen of the United States, residing at Cleveland,
in the county of Cuyahoga and State of Ohio,
have invented new and useful Improvements
in Telephone-Switchboards, of which the fol-
lowing is a specification.

This invention relates to telephone-switch-
boards, and has for a particular object the
construction of a switchboard wherein the
use of conductors connecting the plugs is
avoided, and is characterized particularly by
a construction wherein the connections in-
stead of terminating in plugs and cords ter-
minate in rows of connecting-strips made up
in pairs. Jacks and plugs of novel construc-
tion are used with these strips. The jacks
are sliding jacks, comprising two pieces of
spring-metal insulated from each other and
having contact at each end with the strips
and the bus-bars on each side of the lines.
These jacks are moved by plugs, which vary
in length according to the number of con-
necting - lines and comprise pairs connected
with a string to show which two parties are
connected. The pairs of plugs move the slid-
ing line-jacks, the first of the pairs to the first
and second connecting-strips, the second to
the third and fourth connecting-strips, and
soon up to the last pair of plugs, which move
the jack to the last pair of connecting-strips.
The plugs have heads on the inner end, which
catch behind springs on the outer ends of the
jacks to restore them to normal position when
the plugs are withdrawn.

The invention is illustrated in the accom-
panying drawings, wherein— _

Figure 1 is a diagrammatic elevation of a
fifty-line switchboard, showing one layer of
the talking-circuit connecting-strips. Fig. 2
is a horizontal sectional view showing the
sliding jacks and talking-circuits. Fig. 3 is
an end view showing the connecting-strips.
Fig. 4is a diagram of the various talking,
listening, and signal connections, indicating
the bus-bars B and the first two of the con-
necting-strips C of two lines. Figs. 5 and 6

are plans of two of the plugs, the shortest and:

longest, respectively. Fig. 7 isa plan of a
pair of plugs attached together.

Referring specifically to the drawings, the
sliding jacks are indicated at J, the connect-
ing-strips at C, and the plugs at P. The
lines end in strips L, and the bus-bars are con-
nected to terminals S for convenience in wir-
ing. Each jack consists of two spring-metal

pieces 7, secured fo and separated by pieces
of insulating material 5. The spring-metal
pieces 7 are flared at the ends, as at 5% to con-
tact with the strips I, and the connecting-
strips C.  'When in normal position, the jacks
are in contact with the first bus-bar strip B
and the strips L, which are thus connected
with line-signal. The connecting-strips C
are made up in pairs and rows and are sepa-
rated by strips ¢ of insulating material. All
strips on each side are connected, as shown
in Fig. 1, one side being marked **Tip” and
the other side ““Sleeve” on the drawings, and

‘these strips are then wired to the regular

ringing and listening keys, as marked on the
diagram Fig. 4, by wires z v z.and &, ¢/,
and 2. In other words, all the strips C
in row No. 1 on the ‘““sleeve” side are elec-
trically connected to each other, and all of the
strips in said row on the ‘‘tip” side are simi-
larly connected to each other,-(see Fig. 1,)
and the same is true with respect to the strips
in every row. Tworows of connecting=strips
are required for each key, one on each side,
as will be understood, the first row being
wired to the calling part of first regular key
and the second to the answering part, and the
third and fourth row being, respectively,
wired to the calling and answering parts of
the second regular key, and so on. This is
necessary to prevent central *‘ringing in the
ear” of the calling party. There will there-
fore be twenty rows of connecting-strips, as
shownin the drawings by the numerals 1 to 20,
to ten key-circuits. The insulating material
¢ between the connecting-strips preferably
projects slightly to prevent the jack-contacts
from touching the metal strips as it passes
over them.

There is one pair of plugs to each ringing
and listening key, and they are conveniently
placed before the operator in front of the face
of the jack-plate A, which is provided with
holes ¢ equal to the number of lines. = Kach
pair of plugs is connected by a string K to
show which two parties are connected. The
plugs vary in length. The shortest is just
long enough to move the sliding jack to the
first row (row 1) of connecting-strips C, and
the longest will be long enough to move the
jack to the last row, (row 20.) The shortest
pair are placed opposite the first key, and so
on, the longest being opposite the last key.
Each plug has a shoulder » where it joints its
handle H, and the shoulder contacts with the
face-plate A when the plug is shoved in the
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hole, and thereby limits its movement. The
dlﬁerence in length between the two members
of each pair of pluds is equal to the distance
between the middle lines of the connecting-
strips. Consequently each plug moves the
jack to a particular strip and its mate to the
next strip and the pair connect different strips
from any other pair. Thus the plugs of the
first or shortest pair move the jacks to the first
and second rows, respectively, of connecting-
strips, the second pair to the third and fourth
rows, and so on. JFach plug has a head D,
adapted to catch over a spring d, projecting
from the front end of the jack, to pull the
jack back to original position, after which the
spring will yield to allow the removal of the
plug.

In operation supposing subscriber No. 10
wishes to talk to No. 1. 'He operates his line-
signal through line connections L, jack J,
bus-bars B, and connections S. The opera-
tor thus called may use any pair of plugs de-

" sired or available, since each pair will con-

25

30

35

40

55

6o

65

nect any two lines, one plug acting to connect
one line to the calling part of the key corre-
sponding to the pair of plugs and the other
plug acting to connect the other line to the an-
swering part of the key, so they are connect-
ed to each other. Assuming the pair shown
in Fig. T and assuming that the lines shown
in Fig. 4 are lines 1 and 10, the right-hand
plug 1s placed in No. 10 and is of proper
length to move the jack to the second row of
connecting-strips, as shown in Iig. 4, which
are wired to the operator’s key and enables the
operator to throw her lever to listening po-
sition and ask the number desired. On learn-
ing that No. 1 is the party wanted, she places
the other plug of the pair in No. 1, which
moves the sliding jack to the first row of
strips, and as these strips are wired to the
calling part of the first key movement of the
lever to ringing position rings up No. 1. The
necessity for the two rows of connecting-strips
connected to each key can now be seen, since
if both plugs were the same length and both
lines connected to the same strip the operator
would “‘ring in the ear” of the calling party.
Hence, as said before, one of the strips is

connected to the ringing part of the key and,

the other to the answering part. The lever
is then thrown to normal position, leaving
No. 10 and No. 1 connected in the ordinary
manner. Any suitable known type of opera-
tor’s key may be used. Fig. 4 shows in dia-
gram the connections produced in the instance
just- described. Referring thereto-—say the
line on the right is line-10 and that on the
left line 1—the circuit may be traced from 10
to 1 as follows: in one of the strips L,

through one of the side pieces of the jack J
strip (/ eres @ v, to and through the kev,
wires 7' @' to strip C', one side of Jack J, line-
strip L, other side of jack J, other strip C,
line#, toand through the key, line 2, to, finally,
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strip C*and line 1 of line 10. Although only
two rows of strips C, rows 1 and 2, are shown
in Fig. 4, it is obvious that the same connec-

" tions would” be established with any pair of

plugs, since the jacks would simply be pushed
in farther and instead of connecting rows 1
and 2 would connect 3 and 4 or 5 .and 6, or
otherwise, according to the pair of plugs used.
To disconnect, the operator pullsout the plags,
which by means of the head and spring-catch
described restore the jacks to original posi-
tion in contact with signal bus-bars B. The
line-signal being connected to the bus-bar B
in front of the first row of connecting-strips
will be disconnected at first movement inward
of sliding jack. This arrangement does away
with the tinsel conducting -cords between
plugs, which are continually wearing and cut-
ting out.

The plugs can be made in one solid piece
and are cheaper than the plugs with insulated
parts. Only one weight will be needed toa
pair of plugs instead of two.

The sliding jack can be made cheaper than
the ordinary spring-jack. There is no dan-
ger of the line-signal being left on during
conversation, because the bus-bars B are dis-
connected as soon as the plugs are pushed in.
The contacts are positive, all strips in each
row of connecting-strips ‘being joined by a
solid piece of metal, and this in turn is con-
nected direct to the ringing and listening key.

What I claim as new, and desire to secure
by Letters Patent, is—

1. In a switchboard, the combination with
a plurality of conducting-strips arranged in
pairs and insulated from each other, and line-
terminals, of jacks having contact with the
terminals and movable over the strips to con-
nect desired pairs thereof.

2. In a switchboard, the combination with
bus-bars and operators’ devices connected
thereto, line - terminals, and a plurality of
pairs of conducting-strips,of jacks having con-
tact with the terminals and normally with the
bus-bars, and movable over the strips to con-
nect desired pairs thereof.

3. In a switchboard, the combination with
a plurality of line-terminals, of a plurality of
pairs of conducting-strips made up in rows,
the opposite members of the various pairs be-
ing electrically connected, and jacks having
connection with the terminals and movable
over the strips to connect the terminals with
desired rows of pairs.

4. In a switchboard, the combination with
a series of pairsof conducting-strips, and line-
terminals, of a jack having conducting-pieces,
insulated from each other, between the ter-
minals and strips, and movable to connect the
terminals with any desired pair of strips.

5. In a switchboard, the combination with
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line-terminals, and a plurality of pairsof con-

ducting-strips, of jacks slidable along the ter-
minals and over the several pairs of strips,
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and plugs engageable with the jacks to move
the same, the plugs being of different lengths.

6. In a switchboard, the combination with
line-terminals, and a plurality of pairs of con-
ducting-strips, of jacks having contact with
the terminals and movable contact with the
several pairs of strips, and plugs engageable
with the jacks to move the same, the plugs
being arranged in pairs, each pair having a
member of different length from a member of
any other pair.

#. The combination with the line-terminals,
and the insulated conducting-strips arranged
in a series opposite the same, of a jack slid-
able along the terminals and across the strips,
said jack having conducting-contacts between
the terminals and any of the strips, respec-
tively on opposite sides of the circuit.

8. The combination with the line-terminals
and the insulated conducting-strips arranged
in a series opposite the same, of a jack slid-
able along the terminals and across the strips,
said jack having conducting-contacts between
the terminals and strips, respectively on op-
posite sides of the circuit, and a plug having
detachable engagement with the jack, to move
the same back and forth.

. 9. In a switchboard, in combination, a plu-

-rality of lines and their terminals, a plurality

of pairs of conducting-strips, the opposite
members of each pair being all electrically

S

connected with each other, a plurality of jacks
each of which is electrically connected with
the terminals of one df the lines and is mov-
able over the pairs of conducting-strips to
connect the respective members of any pair
thereof with the terminals, and plugs ar-
ranged in pairsand engageable with the jacks
to move the same, each pair having members
of different lengths.

10. In a switchboard, in combination, a plu-
rality of lines, a plurality of pairs of conduct-
ing - strips arranged in rows, the opposite
members of each pair being electrically con-
nected with the similar members of the other
pairs, a jack connected to each line, and mov-
able across the rows to connect the same with
any pair of strips, an operator’s key the ring-

“ing part of which is connected to one pair of

strips and the answering part of which is con-
nected to another pair of strips, and a pair
of plugs corresponding to the key and en-
gageable respectively with the jacks to move
the same to the pairs of strips so connected.

Intestimony whereof L have signed my name
to this specification in the presence of two sub-
scribing witnesses.

JOSEPH L. WRIGHT.

‘Witnesses:
JouN A. BOMMHARDT,.
LorTiE NEWBURN.
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