ﬂ (Model.) o _ - SR . _ L | . |
R G L ANDERS R VT R
SWITGE EOAED EOR TELEPHONE OIRGUITS

No 249 445 ~ Patented Nov 15, 1881

!
|

|
1

v idn
|

R

Tl il

JE—— H
== I == "-
rey =

allalls]l=

ﬁ EI_F’ SRR

o.iﬂ gy

lo o

o [f

T Fgl Figa
...... | Lo . d{f;{’ T | - |

B D VA SR

AR .f.l‘fffﬂ\'fff oL e - ._ 7

| ..ll':nl'".u||I"..vlll:..l"':..l-,,Il .rﬂ -

o L w.rllm

'NVENTUW—
@M%WWA .

' ~N. PCTERS, Fhu;ﬁ»l:itlmgmpher; Washington, O. . R




. SPECIFICATION forming part of Letters Patent No, 249,445, dated Novomber 15, 1651,
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. ton,county of Suffolk, and State of Massachu-
. setts,haveinvented a new and useful Tmpros
5 ment in Switch-Boards; of which the following
o deseription,in connection with
. Ingdrawings, isa specification,

© Dhasfor its object to facilitate
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as f the operations of
atelephone-exchange system. =
,The invention is shown embodied in a cen-
~ tral-office switch - board of a telephone - ex-

change in which vertical metal stri psare con-
nected with thedifferent radiatin g subseribers’
ciredits, and are traversed by ho 201
v o necting-stripsinsulated therefrom, butadapted
TR e to be connected with any

own that I, GEO, L. ANDERS, of Bos-

theaccompany-
‘bring the strip into connection with the said =
| horizontal strip, which may be connected to
ground through telephonicinstruments, so that
by thus raising a vertical strip the central op-

by horizontal con-

of the said vertical or-

 linestrips by the insertion of a suitable con.

R T

s

necting-plug, so that by the employment of two

such plogs between two- given vertical strips:

and a horizontal strip

and constructing the parts of the switch-board
S0 that the operation of inserting the plug to

~ makeaconnection between a vertical and hor-

. zontalstrip will also cause the connection of |
. thevertical strip with the ground to be broken. |
' Strips are placed

~ Dlelongitudinally up and down, and normally
. restin their lower position in electrical contact |

- behindthe horizontal ones, andaremade mova-

As herein shown, the vertical

10 & horizontal strip the said vertical strips
will be connected for the communication of sub-
scribers thereon. - The circuits connected with

Indicating-instruments to the ground, and it s,
of course, necessary to disconnect them from
the ground when connecting them with one an-
other for intercommunication. -
e My invention consjsts, partly, in arranging

- with spring anvil-pieces connected with the

40 ground, and the plugs employed to make the

-~ counection are provided with inclined or cam-

 shaped surfaces, which, when ns
. orplacedin position in the switch-board, en-
- gageacorresponding part of the vertical strip
., .45 andraise it _contact with' the grounded
» . anvil. .The lines or subseribers’ circuits are-
. . connected with the vertical strips by flexible

wnd raise it ont of contact with' the grounded

ent they are inserted

. connections, so that their electrical continuity
. lsnotbroken when the strips are thus moved,

usefal Improve-

the vertical strips normally each pass through

| the said con nection beingshown as spring-arms
resting at their ends upon the tops of the said -
~vertical strips. A horizontal strip of metalis™
extended across above the tops of all the verti- ©~
-cal strips, just above the point to which they
are raised by the connectin g-plugs, so that the
| central operator, by raising any of the said

TENT OFFICE.
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erator will be placed in direct communication

‘with a subscriber thereon without any further
Switching or eircuit-connecting operation. The
connecting-plugs may be soarranged astolatch 63
or be automatically fastened to the vertical ~

strips when inserted, they being provided with

‘a spring having a tendency to throw themout
‘when unlatched, which may be done by fur-
ther raising the vertical strip a short distance.
This raising of the vertical strip tounlatch the
plug may be performed by a strong electro- - .

7 0

magnet, which' may operate on any armature - .

a

nection to'the ground. -

nect their circuit from one another. .

connected with the said strip. The said mag-
net may be charged by a strong local battery,
| the circuit of which may be ctosed by a relay -
‘| In the subseribers’ circuit, so that the subscrib- .
ers, by applying a suitable current on their cir- -
‘cults, can themselves operate the switch-board
‘to disconnect their cirenits from one another,
i and by the same operation restore their con-

. Tigure 1 is a front view of a switech-board -
embodying my invention; Fig. 2, a vertical

Section thereof; and Fig.3,an enlarged section; 85
illustrating the arrangement by which the sub-
scribers are enabled to autom atically discon- -

__ The horizontal counecting-strips a are sup-
ported in the end frame-work, b, of the switch-

board, and are separated by a considerable ~

the sectional views, Figs. 2and 3. The verti-
| cal strips ¢ are each to be connected with sub-

seribers’ circuits, the wires of which may be

attached by suitable binding-screws to the -

95

spring-arm d, bearing down upon the upper

| ends of the said strips, which are movableup
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and down in their sockets and normally rest | therewith, to thus hold the pllig insérted and
-~ onspringseattheirlower ends, the said springs

forming continuations of said circuits and be-
ing connected with the ground. -
The vertical strips ¢ are provided with a se-

-ries of lifting-shoulders, 2, (shown as the up-

per edges of holes or openings ffor the inser-
tion of the plugs,) the said shoulders being
normally just above the upper surfaces of the
horizontal strips a. | .-
The connecting-plugs ¢ are each provided
with a deep slot, 3, of suitable shape to fitover
the horizontal strips a, to thereby guide and

 hsld the plug steady as it is inserted, and the

end of the upper portion of the plug is made

inclined, as shown at 4, to engage the lifting-.

shoulder 2 of the vertical strip ¢, which itis de-
sired to electrically connect with the horizon-
tal strip «, upon which the plug is placed, so
that when the plug is inserted it raises the said
vertical strip out of contact with the corre-

- sponding spring,e,and thusremovesthe ground

%5
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at that point from the cirenit connected with
the said vertical strip at the same time that 1t

‘makes an electrical connection. between the
" horizontal and vertical strips, as shown in Fig.
1, where two vertical strips are connected with

the same horizontal strip by the plugs 7, so

that the subscribers on the connected circuits

are in communication with one another.
A horizontal strip, %, insulated from the

- other portions of the switch-board, is extended

335

4.0

across above the upper ends of the vertical or
line strips ¢, which are provided with lifting-
handlés m at their lower ends, to enable the

operator to raise them until they are brought

into electrical contact with the said horizontal
strip %k, which may be called a *telephone-
strip,” as it is intended to be connected to the
ground through telephonic instruments of any

- usual kind. By this arrangement the central-

office operator, when a signal is received from
a subscriber’s circuit, by merely raising the
handle m and strip ¢, connected with the said

“~ra—eircnit, into contact with the telephone-strip £,

50

55

is at once placed in telephonic communication
with the subscriber who has signaled, the said
circuit being by this operation switched from
its ground-coniection through the spring e to
a ground through the telephonic instrament
connected with the strip %, as shown at the
right hand in Fig. 1. The telephone-strip & is
placed at such a height above the ends ot the
strips ¢ that the strips are not raised a sufii-
cient distance by the insertion of the plugs ¢
to come in contact with the said strip %, as

~clearly shown in the drawings.

6o

In Fig. 3 the plug is shown as provided with
a latch or hook, 5, and with a withdrawing-
spring, #, having a tendency to throw the plug
off the strips,except when held therein by the
engagement of the lifting-shoulder 2 of the
vertical strip ¢ with the latch 5, the said strip

‘being lifted, as before desecribed, by the in-

clined ends 4 of the plug, and, after the latch

the vertical strip itself connected with the hori-
zontal one and broken from its ground-connec-

| tionat e. 1f thestrip ¢ beraised sufficiently to 7o

disengage the latch 5, the plug ¢ will be-thrown
out by the spring n, to thus disconnect the said
strip ¢ from the horizontal connecting-strip &

and allow it to fall to its normal position in

connection with the grounded spring e. This 75
may be done automatically by the subscribers

‘when they have finished their communication,

the strips ¢ being provided for this purpose
with armatures p, to be attracted by electro-
magnets #, (shown in Fig. 3,) the said magnets 3o
being either placed in the subseribers’ eircuits

-and-magnetized by currents thrown on or gen- -

erated by the subscribers for that purpose, or
preferably being in aloeal circuit controlled by
a relay in the subscribers’ eircuit. In the lat- 85
ter plan one battery could be used to actuate
all the strips ¢, to release the plugs ¢, the mag-
nets r being in normally-open branches of the
said battery-circuit, any of which would be
closed by theoperationof therelays before men- go
tioned. | i - -

I1tis obvious that the shape of the strips and
plugs may be greatly varied without depart-
ing from my invention—as, for example, the
lifting-shoulders, instead of being the upper 93
edges of holes formed in the vertical strips,
may be pins or other projections extended from
the main portion of the said strips, or both sets
of strips may be provided with corresponding -
holes, preferably circular, and cylindrical plugs roo
may-be used having conical points to bring the
holes of the vertical strips which are normally
below up into line with those of the horizontal
strips when the said plugs are inserted. |

By making one of the sets of strips movable 1o5
in the frame-work relative to the other the
plugs are more readily inserted and form a
more certain electrical contact than if Dboth
sets of strips are rigid, in which case the plug--
sockets have to be placed in exact relative po- 110

‘sition, or the plugs will not operate satistac-

torily. | - . -

The plugs ¢ are shown as also adapted to
enable the central operator to throw his tele-
phonic instrument into communication with r1g
two subscribers, who may be connected to-
gether without breaking their connection, for
the purpose of listening to see if their com-
munication has ended. For this purpose an
additional incline or cam, 6, is made in this 120
plug, so that by merely pushing the plug far-
ther in toward the board the vertical or line
strip is raised into connection with the tele-
phone-strip & without breaking the connection
throngh the plug between the horizontal or 125
connecting strip and the line-strip. .

It is obvious that when the automatic disen-
caging device shown in Fig. 3 is employed
the central operator will not have to listen, ex-
cept when the subseriber may have neglected 130
to operate the said disengaging device on com-

5 thereof has passed, falling into engagement | pleting their communication, in which case it




;j;@g__:,;;;_.';}-?,;._mlght be desmeble for the centrel operetor,
.. .+ when.it was observed that the connection was
©o o continued for too long atime, to llsten or spe-‘lk |
';_before breaking the connection. --

e The telephone strip & may elso heve con-.
;'nected with it an apparatus for operating the
.. signals on the subscribers’ circuit, shown as a-
o Dbattery, B, and. suitable keys, ?’, so that by
... . raising ‘my of the line-strips ¢ into connection
' “with the said telephone-strip, and by causing |

10

. the cireunit to pass therefrom through the said
.o Dbattery: and keys, the: subscribers’

the circuit connected with the said raised line-

s

LLoo20

oL stripmay besi gnaled by pra:)p(-:-l:'ljr manipulating
s A switeh, s; is'used to bring:-
.t the telephonic instrument or signaling battery .
.o and kevs mte ur(,ml: with the strlp k, as de-
o sired. SRS B -
o do net herem broadly e]aun the eombma-;-
SR 'ggtlon of a series of movable line-strips with a
. telephone-strip common to all of them, and.
. - adapted to be connected with any of. the said
oo line-strips by the proper movement thereof as
e _;;_j';thls was not mvented by me.

the said keys #/.

Telaim— S |
1. In a switch- beard the cenneetmn' strlps

eembmed with line-strips crossing said con-
.. necting-strips, but insulated therefrom, and

Ry '.'_f-;‘ﬁ“eonduetors to ground normally in contact, as

30

o series of connecting-strips to . form an electri-.
. cal connection between any two of the said
G line-strips, combined with a connector to.elee-
S trically eonneet the said line and connecting
.. . strips,and means,controlled by an.electric cur-

4o

stentlally as. descmbed

oo 20Ina switch -board, a Serles of lllle-Stll[)S;
._--5;-'--__conneeted with the subseubere’ circuits, and a

" rent, to automatically remove the said con-

'Efiégf;'f?:.--ffffﬁf;}fnector and thereby disconnect the herlzontal
and line /strips, substantmlly as and. fer tbe

45

L purpose described.:

3 111 a SW 1teh beard 'a series of lme st.rlps '

station on

eonneetmﬂ' -strips and e series of vertical line-
strips;: memhle longitudinally and 11ormallyj_g.._i_
‘resting in contact with grounded anvils, com- 50
| bined with connecting-plugs, provided with -
| withdrawing-springs and with latches to be . =
engaged by the vertical strips when the said
plugs are inserted, and electro-magnets toop-
~erate.on armatures connected with said strips
{ to move them out of engagement with the said -
explained, mth said line-strips, and plugs, as | latches, and allow the plugs to be thrown out =~ .
... indicated, operating by the same movement
L to connect the desired line-strips and connect-
. 1ing-strips with .each other, and to break the
.. connection of the line-strips to ground sub 1

A g

“to. be connected with subsembers’ 01r0u1ts, and
a. series of conneetmg th‘lpS crossing the said o
| line-strips, the strips of one series bemg made 50_5:.- L
| movable in the frame-work, in combination

~with connecting-plugs adapted to be:shifted
‘to different parts of the board 1ndependentlv
‘ofsaid strips, for establishing electrical commu- . .
nication between the strips of the two eerles, 5 5:;
}substentlelly as described. | L

4, The connecting- strlps aud a telephone

strip combined with line-strips and plugs ot .
‘connectors, constructed apd operating sub- .
stantially as described, so that the line- StI‘lpS 60}- .

-can be. eleetrlcelly eonnected with the tele-
‘phone-strip by moving the plags or eenneetors
~which.make the cennectlons ‘between the 111:1e
“and connecting strips, and without altering or
| -_;:reversmgsueh eennectlens, substfmtml]yaede 65 T
;scnbed | |

5. In a smteh beard a serles of hon?ontal"','-

from the switch-board by their mthdrewmg |

‘springs, substentlally as and for the purpese) e
.-_deserlbed |

6. In esmtch beard the eombmatwu efeon .

| ;neetm g-plugs, a series of strips movable under -~
‘the action of said. plugs m 1nsert1ng the swme,_._.' SN
‘and a second series of stripserossing the mova- -
ble strips a,t rlght anglee, substantlaﬂlv as de- 8 5
‘seribed.

1In teetlmon y- whereof 1 have 51gned my pam e

“to this specification in the presenee of two eub
scrlbmg‘ w1tnessee o o | |

(IDORG'L LEE AN]DDRS

Wltnessee |
- Jos. P. LIVER“\{[ORE
L I‘ OONNOR.
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