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UNITED STATES PATENT OFFICE.

FRANKLIN G. BEACH, OF CHICAGO, ILLINOIS, AND FRANK B. COOK, OF TOLEDO,
OHIO. _

TELEPHONE-EXCHANGE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 420,183, dated January 28, 1890.
| Application filed June 238; 1889, Serial No. 315,904, (No model.)

To all whom it maly conceri:

- Beit known that we, FRANKLIN G. BEACH,
a citizen of the United States, residing at
Chicago, in the county of Cook and State of

¢ Illinois; and FRANK B. COOK, a citizen of the
United States, residing at Toledo, county of
Luecas, and State of Ohio, have invented a
certain new and useful Improvementin Tele-
phone - Exchange Apparatus, (Case 8,) of

1o which the following is a full, clear, concise,
and exact description, reference being had to
the accompanying drawings, forming a part

of this specification. o - : |
Our invention relates to apparatus for that

‘15 class of telephone-exchangein which the tele-

phone-lines are grouped upon differentswitch-
boards and trunk-lines provided for making
connection between any two of the switch-
boards as occasion may require. |
The object of our invention is to simplify
the circuits and to enable the operators to
signal between the different boards and to
make the transfer-connections with fewer
motions—thatisto say, with greater facility—

20

- 25 than heretofore, while at the same time obvi-

ating the trouble heretofore occasioned byone
subscriberof a pair being left connected upon

-~ one board after the other subscriber upon an-

other board has been disconnected, this trou-
30 ble having frequently resulted from the op-
erator at ‘the switch-board containing the
switch of the called subscriber either not be-
ing provided with a clearing-out sighal or
failing to distinguish the clearing-out signals
35 from signals caused by the first operator at-
tempting to call up the called subscriber.
In brief, the delayin disconnecting the called
subseriber has been usually the result of fail-
ure of the operators to understand one an-
40 other, whether the signals between the op-
erators were given orally or electrically.
Mistakes and consequent delays also have
frequently resulted from operators misunder-
standing the directions to make the connec-
45 tions.. By our invention all these delays are
avoided, and the operators are enabled to
work silently and ‘more rapidly than hereto-
fore. .. L
Our invention cousists, first, in .a transfer

so switch or switches at each Dboard connected | and each being

1

with a local eircuit, including a signaling de-

vice at the other boards and switching ap-

paratus, whereby an operator at one board
may signal the operator at any other of the
boards and connect the line of the subseriber g5
calling with the outfit of ‘said other operator
and repeat the call to said other operator or
permit said other operator to receive the call

as repeated by the calling subscriber; second,

in sucha construction of the transfer spring- 6o
jack switch as will cause the signal in the
loeal circuit from said transfer-switeh to an-
other board to be operated when the discon-
nection has been made with the calling sub-
seriber’s line on pulling out the plug from the 65
said transfer spring-jack; third, in providing
at each board a special switch and annuncia-

| tor in a high-resistance ground branch con-

nected with the local circuit so arranged that
any called subscriber who has been aceident- 70
ally left connected may call up the operator
by means of thigspecial annunciator, and the
operator connecting with the special spring-
jack switech may find out what the trouble or
want may be; fourth,in a special connecting 75 |
and calling plug; fifth, in the special con- =
struction of the transfer spring-jack switeh,
and, sixth, in the construction of the signal-
ing device or annunciator in the localcircuit,
whereby the-said local circuit is maintained 8o
closed through the annunciator when the

shutter is up and opened automatically toin-

terrupt the circuit at said annunciator when
the shutter falls, thus preventing the possi-
bility of the annunciator being left in the 85
closed eircuit, even though the operator
should fail to insert the connecting-pluginto
the transfer-switch far emough to open the
local circuit at said transfer-switch.

Our invention is illustrated in the accom- go
panying drawings, in which— -

Figure 1 is a diagram illustrative of two
telephone-lines, each extending through its
switch and annunciator upon-two different
switeh-boards of the telephone-exchange, to- 95
gether with the connecting and signalingap-.

| paratus between the two boards. Fig.21is a

front elevation of three such switch-boards,
each having a capacity of one hundred lines -
provided with the usual indi~ oo




10

vidual and clearing-out annunciators, and in

-

or annunciators forreceiving the signals from
operators at other boards. TFig. 3isa detailed
sectional view of one of the transfer spring-
jack switches. Fig.41isan enlarged sectional
view of the connecting and signaling plug.
Fig. 5 is a front elevation of the circuit-open-
ing drop. Fig. 6 is a side elevation thereof,
partly in section. Fig. 7 is a diagram of the
trunk-lines and local circuits for three switch-
boards. |

Like parts are indicated by similar letters
of reference throughout the different figures.

Telephone-line o is shown extending from
ground at its station to the central office and

addition thereto with special signal devices

- to its spring-jack switeh ¢’, and thence nor-

20
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mally through its individual annunciator a?
to ground. Telephone-line 6 in like manner
18 shown extending from ground at its sub-
scriber’s station to the central office and to its
spring-jack switch b/, and thence normally
through its individual annuneciator b? to
ground.

Referring now to Fig. 2, we will assume
that the switch o’ and the annunciator a2 are
those indicated upon board 3, and that the
spring-jack switch b’ and the individual an-

-nunciator 0*are those indicated by like letters

upon board 1 of Fig.2. We will assume, too,
that the subscriber of line @ has called for
the subscriber of line b, and that the two
lines have been connected, as illustrated in
Fig. 1. This connection is made by the pair
of cords and plugsec d at board 3 and the con-
necting-cord and connecting-plug e at board
1, the plug ¢ being inserted in spring-jack
switch «’, and the plug d in the transfer
spring-jack switch f at board 3, and the con-
necting-plug e inserted in switch b’ at board
1, a8 shown more clearlyin Fig.1. This trans-
fer-switch f,I will deseribe more in detail, as
illustrated in Fig. 3. It will be seen that the
front portion f” thereof is insulated from the
frame f* The spring f° normally rests in
contact with said front portion /. The lever
J* normally rests upon the insulated contact

/*,said lever f*being provided with a stud of

insulating material, which, when said leveris
lifted by theinsertion of the plug and afteritis

separated from its contact 77, takes the spring |

J? from its normal contact with the portion
J 7 of the switch. It will be understood that.

~the connection f°is with the frame 72 of the

55

6o

~"and closed to the plug, and the

05

switch. Now on inserting a plug (as,for ex-
ample, plug d, as shown in Fig. 1) in the
transfer-switch f the front portion £ and the
frame f* will be connected together through
the shank of the plug, and the tip of the plug
coming against the lever 74 said lever will be
lifted from its contact with contact-piece f*
plug being
fully inserted the lever 7% will be lifted far
enough to bring the block of insulating ma-
terial thereon against the sprin g 7°tolift and

- separate said spring f® from the front portion
J’ of the switech. Each board is provided

420,183

with, say, twice as many such transfer-
| switches as there are other boards, so that
several lines may be connected together be-
tween any two of the boads. A trunk or
transfer line ¢ extends from the frame or por-
tion f* of the transfer-switch at board 3 to the
plug e at board 1, and it is this wire ¢ that
forms part of the talking-circuit-of telephone-
| lines ¢ and b. The local ecircuit % is con-

nected from the contact f* through the oper-
ator’s signal-drop ¢ and battery %, and thence
| back to spring 72 of the transfer-jack. Now
when the plug is inserted it closes the local
battery-circuit 2 momentarily as the plug
first forms connection between the front por-
tion f’ of the switch and the frame thereof:
but this circuit is opened immediately there-
atter by the further insertion of the plug, as
before described. Now in case of failure of
the transfer-switch to open the local circuit
the battery will not be left on short circuit,
since the annunciator-drop in falling oper-
ates to automatically open the circuit. This
signal-drop ¢ will be more readily understood
by reference to Figs. 5 and 6. When the
drop is up, the circuit % will be cloged be-
tween contact ¢+’ and spring 7* of the annun-
clator, spring 7* being pressed against said
contact <" by a stud ¢° upon the drop. This
stud 1s preferably in the form of a SCrew, So
| as tobeadjustable. Thetension of thespring
7* is such that when the shutter is released
| and falls away the spring will by its own re-
I siliency move away from connection ¢/, so as
|
|

to open the circuit at said contact. A high-
resistance branch 7 is connected from this
local circuit through a spring-jack switeh 7/
and an annunciator /2 to ground, this branch
having a resistance of, say, one thousand
ohms, so as not to short-circuit the battery
k. The signal-drop 4 may have a resistance
0t, say, three ohms, and the annunciator I
a resistance of, say, seventy-five ohms, and
hence the current from battery Fk, passing
through branch / at any time,will not be suffi-
clent to operate the annuneciator *in any
event. -
Suppose the plug d to be withdrawn from
the transfer-switch ¥ and that for some rea-
son the connection is left at switech o’ with
line 6. The subseriber of line b by means of
his generator may send current over his line
to operate the annunciator ? and the opera-
tor at the board containing said switeh b’—
in this instance board I—will see the shutter
i of annunciator ? fall, and this will be a signal
of trouble, and she will connect her telephone
‘with the spring-jack switeh 7/, and thus place
herself in communication with the subseriber
of line b. ‘ |
In Fig. 1 we have shown a usual calling-
‘ key m, whereby current may be sent to any
line with which plug e is connected to call up
the subscriber thereon. We preferably, how-
ever, place this calling-key upon the connect-
ing-plug e. The device thus formed we have
| termed a “connecting and calling plug,”this
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being illustr &ted in detzul n I‘w 4, which we
will now describe:
ing plug is provided Wlth the double-strand-
ed cord m,one strand »” being normally con-
nected with the tip of the pluﬂ and the other

strand n? being connected with the calling-
The strand n? is provided with a .
termm&l n3, against which the base of the me--

oenerator.

tallic sleeve nt of the plug is adapted to be
closed.

which the stra,nd ’ is connected Dby the ten-
sion of a spring mf. The opening for this
secrew 7° in the-said connecting-plate 18 80
large that when thesleeve n* is pressed back,
so as to separate the head of screw n’ fmm
said plate, the connection between said plate
and said screw-head, and hence the connec-
tion between the strand 7’ and the sleeve nh,
will be broken, while a new contact -will be

- made between s&id sleeve nt and the contact

n%. The strands n’ n* are shown slack, the

strain of the cord coming entirely upon the |
The strain |
tails of construction shewn, since the arrange-

cloth forming the band orstop n'.
is thus entwely removed from the strands.
This plug, as shown in Fig. 4, may take the

place of the plug e and the ealhuﬂ‘-key m and

30

39

- 8er 1ber wanted.

40. 5

The
make proper con-

oenerator-connection shown in Fig. 1.
plug, being inserted, will

nection Wlth the telephone-hne, and by sim-

ply pressing upon the handle, so as to com-
press spring 7% current from the generator
will be sent to line. Thus the act of insert-
ing the plug may serve also toring up the sub-
The tension of spring #° may
be adjusted by means of the screw which is
shown inserted in the top of the plug—that
is, into the front end of the sleeve containing

said spring. The shank of the plug, beinﬂ
hollow, makes room for the spring »’, which
18 fully protected thereby. The contact be-
tween strand #” and the stud »° is covered by
the rubber handle. In short, there are no
electric contacts of this plug e*{pose{l SO as
to be either liable to injury or to be brought

into contact with the hands of the operator.

Only one branch [, containing a switch and

annunciator /7, will be required at each board,

55
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since all the local circuits extending to a
given board may be connected with the same
hlﬂ‘]l-I'eSIStELIlCG branch.

‘We have shown the usual clearing-out an-
nuneiator o in Fig. 1. Ten such clefu ing-out

annunciators are shown provided on each

board containing one hundred connections.
These may be pldeed conveniently in a hori-
zontal row at the center of the board. The
signal device ¢ in the local circuits may be
pla,eed under the switchesin a row, as shown.
The transfer-switches fare most convemently
placed between the panels containing the in-
dividual switches. The special switeh I/ for

each board may be conveniently placed, as
shown, in the panel between the boards, and
the annunciator * may be placed 1mmed1&tely
above the special switeh /. |

This eonneetmw and call- |

~ The screw or stud »’; extending back
within the rubber handle, has its head nor-
mally pressed an'mnst a contact-piece, with

As shown in Fig. 7, the swfreh board 3 is

provided with atr ansfel-smtch f,atrunk-line
circuit ¢, and a local circuit £, extending to

board 1. A similar trunk-line circuit ettends SRR
from transfer-switch p to board 2, a local cir-

cuit extending also to board 2 being con-

nected with this same transfer-switch p. In

like manner board 2 has a transfer-switch,

with which are connected a trunk-wire and

local circuit extending to board 1, switch-

75

‘board 2 being p10v1ded also with a tmnsfel- N

switch 7, Wlth which are connected the trunk-

wire and local cireuit extending to board 3.

In like manner the tl'a}nsfer--switchhes s and ¢

are connected, respectively, with boards 2 and
3, each by a local circuit and a trunk-wire.

The high-resistance circuit /, including the

special switeh and annuncmtm 2 at board 1,
is connected not only with the local circuit h
from board 3, but also with the local circuit
from board 9
each board may thus be common to all the
local circuits extending to the particular
switch-board thereof. | :

We do not limit our invention to the de-

ment of the annunciators and switches upon
the switch-board and the particular form of
the transfer-switches and signal-drops and

connecting and calling plugs may be varied

according to cueumstances, as may be de-
sired by different constructers.

Having thus described our invention, we
claim as new and desire to secure by Letters

| Patent—

1. The switch consisting of the front por-
tion thereof insulated from the fr ame, a Spring
insulated from the frame and normally rest-

30

The high-resistance circuit at

Q0

95

100 °

I0§

ing in contact with the said front insulated

pmtmn the switch-lever and the contact-piece

upon which said lever normally rests, said

contact-piece being insulated from the fmme
said lever carrying a piece of insulating ma-

serted in said switeh to first lift sald lever
from its contact and then force the pilece of
insulating material carried by said lever
against said insulated spring to lift the said

TIO

terial normally separated from the Said in-
sulated spring, and a plug adapted to be in-

115

insulated spring from its normal contact with

said front portlon of the switch, whereby the
plug forms a momentary conmection between

the front portion of the switch and the frame

thereof before the insulated spring is lifted
from said front portion, substantially as and
for the purpose specified.

. The combination, with telephone-—hnes

mouped apon different switch-boards at the
central office of a telephone-exchange, of

transfer spring-jack switches,one or more on

each board for each of the other switch-
boards, each transfer-switch being provided
with a local signal-circuit extending to one of
the other boards and including a signal de-
vice or signal-drop, and each transfer-switch
being provided also with a trunk-line extend-

| ing to the same board as the said local cir-

120

125

130
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cuit, and- swite]iin-g' apparatus whereby the

~ operator at one board receiving a call from

IO

20

switch- boards,

one of her group of subsecribers for a sub-

scriber of another group may transfer the.

connection of sald calling subscriber to the
proper operator and signal said operator in
so doing automatically.

3. The combination, with two or more

each prowded with switches
for a different group of telephone-lines, of
transfer-switches, one or more, each with a

trunk-connectlon and local clrcmt extending
to another of the boards, the boards bemw
thus provided with a trunk and local connec-
tion extending reciprocally from each board

to all the other boards, and plugs and cords

at each board, whereby any line of one board

may be connected with any line of another

board and signals made between the opera-

tors: nmselessly and expeditiously, substan-

tially as and for the purpose specified.
4, A high-resistance ground branch,includ-

ing a s*mtch and annuncmtor at one board,

; _c.a,ld high-resistance branch being connected

25

30

with two Or more circuits leadmﬂ' to different
transfer-switches each on another different

board, each of said transfer-switches being
provided with a trunk-circuit extending to

the board upon which are placed the switeh |
and annunciator of said high-resistance local

circuit, whereby a subseriber connected with
either of said trunk-lines upon the board
containing the sald annunciator and switch

-inthelocal circuitmaybysending currentover

35

40
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his line signal the operator, and the operator,
seeing the signal, make connection with the

sald subscriber’s line, substantially as and

for the purpose speelﬁed |

5. The sleeve of the plug prowded with the
contact-piece n°, inserted through an opening
in the plug, said connectmﬂ'-plece 7° passing
through a contact- -plate having an opening
larger than the portion of said contact »®

- passing through the same, the head of said

contact-piece n° being held against the said
contact-plate by the tension of a spring, and
the contact-piece n® near the rear or base of
sald sleeve, whereby the connections of said
sleeve may be changed from the said contact-
plate to the contact n°, substantially as and
for the purpose spemﬁed

6. The combination, with the transfer-

switeh 7, constructed as described, of the
trunk-circuit g, extending from the frame of
sald switch to a connecting and calling plug
at another board, the local circuit A, includ-
ing a battery £ and signal-drop 2, said local
circuit being connected with the spring 7° of
said transfer-switch and the contact f° there- |

420,183

of, whereby on 1nsertmﬂ' a plug in said trans- 6o -

fer-switch the circuit of battery k will be closed
momentarily through signal-drop+ to operate

‘the same, while the tip of the plug thus in-
serted will be connected with the lever of the

switech and thence with the trunk-line, the

 local circuit being open when the plugis fully
inserted by the hftmﬂ* of spring 7° from con-
tact with the front portmn f’ of the switch,
‘substantially as and for the purpose qpemﬁed

7. Thelocal circuit /1, connected with a trans-
fer-switeh, including a battery £ and signal-
drop <, said swna,l-drop being provided “with

a cwcmt—opener included in said circuit h,

sald circuit-opener being operated to open the

circuit of said battery & upon the falling of
‘the shutter, substantially as and for the pur-

pose spemﬁed
3. The combination, w1th the shutter pro-

70

15

vided with the adj ustable stud or screw 72°, of

the spring +°, against which said screw is
forced when the shutter is up to close said
spring against a contact ¢/, said spring 2* be-

ing adjusted to- fall away from said contact .

1" when the shutter is thrown down, thus re-
moving the pressure from the contaet—sprmﬂ‘
77, thereby opening the electrical connection
between sald contact-spring 2° and the contact

2/, substantially as and for the purpose speci-

fied.
9. Switch - boards, each provided with
switches for different groups of telephone-

lines, and a local ecircuit extending recipro-

cally ‘from each board to all the other boards,

|'said local circuits containing each a ba;ttery
and a signal-drop, the signal-drop in each lo-
cal circuit being adapted to open the circuit

thereof when thrown down, substantially as
and for the purpose specified.

10. T'wo telephone-lines, each provided with

a spring-jack switeh on different switch-
boards and connected. together between the
two boards by a trunk-line connection, the
circult at one of said boards ineluding a clear-
ing-outannunciatorand atransfer-switch,said
transfer-switch being connected with a local
circult, having a signal-drop at the other
board, whereby when the connecting-plug is
withdrawn from said transfer-switch the said
signal drop will be operated as a clearing-out
signal to the operator at the other board.

In witness whereof we hereunto subscribe
our names this 18th day of June, A. D. 1889.

FRANKLIN G. BEACH.
FRANK B. COOK.
Witnesses:
ELLA EDLER,
- C. G. HAWLEY.
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