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To all whom it i concern:

Beitknown that I, Epwixn H. SuyTie,aciti- -

zen of the United Statee residing at Freeport
in the county of btephenson and State of I1li-
nois, have invented a certain new and usetful
Impl ovement in Apparatus for Telephone-

Switchboards, (Case No. 5,) of which the fol-

10

20

25

30

s
al

lowing is a full, clear, concise, and exact de-
scription.

My 1invention relates to a telephone - ex-
change switchboard system; and its object is
to prevu]e means whereby the improper ma-
nipulation by the operator of switching mech-
anism under her control will result in. the ac-
tuation of a signal which will serve to give

notitication of the | improper act, and thus con-

stitute a check against careless operation.

My 1nvention was designed more particu-
larly for use in connection with telephone toll

systems wherein a charge is made-or a coin or
token collected for each successtful use of the
line. Inawell-knownsystem of the latter type

the subscriber on making the call deposits a

coin tentatively, the coin serving to complete
the connection to operate the lme—-swnal Once
depoelted the coin is under the control of the
central-office operator, who can*by manipu-
lating one key or another key, as the case may
be, direct the coin into the cash-box or cause it
to mll outside the cash-box. so as to be re-
turned to the subscriber, in which systems it
sometimes happens that the operator will ma-

nipulate the wrong key, so as to return the|

coin to the subscriber when it should be di-
rected to the cash-box, or vice versa. My
monitor-signal is intended to give notice to
the supervising operator of any such errone-

ous or false manipulation, thus keeping a check

4.0

npon the operators’ errors.

1 am describing my invention as particu-
larly adapted to systems in which coin-collect-
ing toll-boxes are employed.

- which follows that my invention may be ap-

plied In modifications of the particular: SYS- |
tem which is set forth in this specification—-
such, tor instance, as in those systems well

It will be ap-
parent from the more detailed description | winding of cut-off relay 7~
seriber B responds, current from the central-
office battery will be directed through eupe1- -
visory relay ¢ to the ring of plug ]‘] limb 6

“of the telephone-line of stetmn B, and back

known in the art wherein connection- -reols-

ters are employed 1n place of coin- eollectme
My invention will be more readﬂy under-

stood by reference to the accompanying draw-
ing, in which I have shown two subseribers’
stations, a coin-collecting box at one of the

stations, and central-office apparatus, includ-

| Ing a cord-circuit, combined with my monitor
| signaling apparatus, which I have illustrated.
A and B may be eonsmlered as ordinary sub-.

scribers’ telephone sets, a coin-collecting hox
being shown at stetlon A only. This coin-
1[3(;nlleetmcjI box 1s provided with a chute «, in

which 2 coinis initially inser ted to operate the-
which directs

lever ¢’ and close contact at a7,
current from battery & at the central office
through the line-rélay /' to light the line Iamp
or Slo*ml b°.  The operator on inserting inan-

swering-jack /° the answering-plug ¢ dn ects

current thlounh the supervisory lamp ¢ and

| thence throue'h the sleeve of plug ¢ and the
thimble of switch 5 thr ough the cut-off relay

¢ to ground. The subscrlbel A taking down
the telephone causes battery-current to flow
through supervisory relay ¢ to the ring of plug
¢, thence to limb 1 of the telephone- line and

| back over limb 2 tothe tip of plug ¢and thence

to the otherside of the battery. Supervisory
relay ¢ is thus operated, shunting out lamp¢'.

The operator having eommumeated with sub-
scriber A finds out what subser tber i1s wanted,
which we assume 1s the one at station B. She
thereupon inserts plug #injack 7' and throws
on the calling-generator. Theactof inserting
the connecting-plug directs current from the
centml office b‘lttBIV through the cut-off re-
lay 77 lighting the supervisory lamp 7#*. The
path of the current from the central-oftice bat-
tery may be traced, as indicated, by wires 3,
4, and 5, through resistance fi and sig nal-

_'lamp #?to the sleeve of plug 7, thence to the

thimble ot switch /', and thence through the
When the sub-
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over limb 7 to the spring of jack 7 in con-
tact with the tip of the plug, and thence to
the other pole of the battery. Relay g being
operated shunts out signal 7#°. The deposit-
key 4 and the lefund key A are connected
with the generator 2° which is of sufficient
electromotive force t0 operate the polarized
magnet 4° of the coin-collector, current of a
given polarity being sent by deposit-key 4 to

throw the coin-stop in the direction indicated

by the arrow to cause the coin to fall to the
left of said stop and into the cash-box. The
refund-key A’ on being depressed directs cur-
rent of the opposite IJOIELI 1ty through the po-
larized magnet A’ to tilt the coin—stop in the
opposite direction to permit the coin to fall
into the return-chute A'. It will be under-
stood that the general plan of the telephone-
circuits, the construction of the coin-collect-

ing-box, and the manner of supervising the
connection are old in the art.

My invention 1s embodied more particu-
Jarly in the switch-relay 2, with the circuits

thereof, and the locking-relays % 4" and the
-momtor-swnals [ I as combmed with the de-

posit and refund keys and the other parts of
the apparatus. The last act of the operator

 before disconnecting two lines is to press de-
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row to guide the coin into the cash-box.

posit-key 4 to throw the coin into the box.
If an unsuccessful attempt is made to make
connection with a line—as, for example, 1f
subscriber A should call for subseriber B and
fail in the connection—then the operator find-
ing the line to station B busy or being unable
for any reason to get the desired connection
will return the coin to the subscriber at sta-
tion A by depressing-key 4. My invention,
as before stated, relates primarily to notify-
ing the supervising operator of any false ma-
nipulation of keys A A,
now the action of the apparatus in making

such signal.

Assume that the plugs ¢ and 7 are inserted
in answering-jack &’ and in multiple jack 7
to connect the two telephone-lines together for
conversation and that the clearing-out signals
¢ and #° have been displayed. It is then the
duty of the operator to press on key /2, which
being done tilts the coin-stop or partition at
station A in the direction indicated by the ar-

If
thisis done, the signal / will not be lighted, for

the reason that the wire 8 will be open at the
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contact ot relay +—-that 1s to say, the supervi-

sory relay ¢ has acted to close the circuit.

through relay z. A feature of the circuit 1s
the provision of the relay-armature 7 and 1ts
contact in association with the conductor 13,
resistance 7*, signal-lamp 7 and switch-con-
tacts of relay ¢, arranged as shown, so that
when relay 2 1s excited by current directed
through the contact of relay ¢ current through

relay ¢ will be maintained independent of relay
g through said armature m and 1ts contact,

and I will describe’

764,690

while at the same time lamp 7#° will be brought.
under the control of relay 7—that istto say,
when relay ¢ has acted :to- shlft connection of
battery-wire 4 from wire 8 to wire 9 the con-
dition will continue independent of the con-
dition of relay ¢. We will now assume that by
chance the operator pushed key A" when she
should have pushed key 4. Itisapparent that
1n such case the battery-current will be closed
from wire 4 to wire 9 and thence through the
lower part of key A’ to wire 10 and thence
through relay £ and lamp /. Relay £’ being
once closed will remain closed, since battery-

current will be directed by wire 11 through

the contact of said relay £ and thence through
the lamp 7. This lamp being displayed will

be notice to the supervising operator of the

false connection. On the other hand, assume

“that the operator fails .to get subscriber B:

First, that the line 1s found busy when the tip
of plug 7 1s touched to the thimble of thejack
#" and the plug 7 will not be inserted, and
therefore supervisory magnet ¢ will not be ex-

cited. Second, suppose subscriber at station B.

fails to respond after plug £ is inserted in
switch 7. In this case the telephone-switch
at station B remaining in its lower or normal
position there will be no closing of the circuit
between limbs 6 7, and in this case supervisory
magnet g will not be excited. Ineithercaseit
1s the duty of the operator to manipulate key
" and so send current through magnet 4°in a
direction to tilt the coin-stop or partition In
a direction opposite to that indicated by the
arrow. This will cause the coin to pass out-
side the cash-box to be returned to the sub-
seriberat station A. If key A" is manipulated,
there will be no lighting of the lamp /', because
wire 9 will be found open at the contact of re-
lay .
be manipulated, the signal / would be dis-
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If, however, by mistake key /4 should

105

closed—that 1s, the circuit would be -formed

through wire 8 to the lower contact of key A
to wire 12 and thence through relay 2. The
relay £ being closed current will be directed
by wire 11 through the contact of said relay
and the coil thereof through the lamp / to
oround.

The keys A A" might be arranged to be ma-

‘nipulated for other t purposes than the specific

purpose of tilting the coin-stop without de-
parting from my invention—that is to say,
the polarized electromagnet p° may be utilized
for-any useful work 1n association with keys
similar to keys A 4'. 1t is evident that if the
key A/, with the wires 9 10, the relay £', and
the lamp /', were omitted the relay 2 and
the remaining connections would be effective
to display lamp / in case key A should be ma-
nipulated at a time when plug / was not in-
serted in the jack or-on any occasion when

the subscriber B had failed to respond by tak- -
The key 7, inthe gen-

ing down histelephone.
eral form of a spring-jack, is adapted to re-
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ceive the plug to
Ing operator to open the circuit of the lamps.
and thus efface the siognal.

The relays 2 2’ I have found desirable as a
teature of my invention. The signaling sys-
tem, however, would be operative without

said relaysprovided the supervising operator

should at all times watch the signals 7 7', &e.,

so as to observe them at the moment anv LeV
was falsely pressed.

Having thus described my invention, T
claim— | | -

1. The combination with an electromagnet-

1cally-actuated toll device, and a switch for ap-

plying current to actuate said devlce of a
monitor-signal, a circuit for said sig ml con-
pleted 1n contacts of said switch when the
sameé 1s operated to actuate the toll device,
and a blocking device adapted to prevent the
display of said signal.

- 2. The combmmtwn with a calling and a
called telephone-line, of an eleetrlcally -actu-
ated toll device assocmted with the calling-
line,connection-switches and connecting-cor ds
for estabh%luno connection between said lines,
a source of current, and a key associated Wlth

the connecting - cords for connecting said
source of current to the toll device to actuate

the same, a monitor-signal, a circuit for said

signal contro.
telephone-swi
line, a relay in the circuit of the connecting-
cords controlled by said telephone-switch, and
means controlled by said relay for prev entmo
the display of the aforesaid monitor-signal.

3. The polarized magnet 4 adapted to con-
trol a toll device, in comblnamon with the
source of current 4° and the keys 4 and 7/, the
supervisory relay ¢ and the relay < controlled
thereby, with the circuit connections 8 and 9,
and the signals ¢/, whereby false manipula-
tion of either of the keys 4 and A’ is mdl-

cated, substantially as described.

4, 'lhe combination with the polarized mag-

net of a toll device, of a telephone-line con-

necting the same mth a central station, of the

led in contacts of said key, a

cord-circuit, the keys 4 and 7/, the sig mls LI

connected thel ewith, and the supervisory re-
lay ¢ and relay 2 for controlling the circuit
of said keys and signals, substantmlly as cle-
scribed.

5. The combination with an electrically-ac-
tuated toll device adapted to be alternatively
operated by currents differing in character, of
two keys for directing curr ents of diff elent
character through said toll device, a monitor-
signal for each key, a circuit for each signal
including switch-contacts of its associated Lev
and switch mechanism aclapted to alternatively
change said signal-circuits to place one or the
other of said swnals under the control of its
associated key, whereby the display of a sigo-
nal is made dependent upon the condition of
the switeh mechanism. |

6. The combination with a calling and a

¥

be inserted by the supervis- |

tchatthe substation of the called

3

called telephone-line, of an‘electrically-actu-
ated toll device associated with the calling-line,

connection-switches and connecting-cords for

establishing connection between said lines, a

source of current, a key for connecting said

source ot current to the toll device to actuate.

the same, a monitor-signal, a circuit for the

signal controlled in contacts of said key, and

an electrically-actuated switch associated with
the called line codperating with said key in the
control of the signal.

7. The Lombmatmn with a callmcr and a

called telephone-line, and means for ma,hmo"
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connection therebetween, of an electromaﬁ‘net— -

ically-actuated toll devme associated w1th the

calling-line. a switch for applying current to

actuate said device, a monitor-signal, mech-

| anism for actuating sald signal made effective
1n operating said switch, and blocking mech-
anism controlled in making connection with

the called line for preventmw the cisplay of
said signal.

8. The combination with a telephone-line,
of a polarized toll device adapted for alterna-
tive operation associated with said line, means
for connecting said line with another tele-
phone-line, Leys for alternatively directing

said toll device to operate the same, a SIOH‘LI
device for each key, an energizing-circuit for
each signal device adapted to be completed 1n
switch-contacts of its associated key, electric-
ally - actuated switch mechanism associated
with the second telephone-line for alterna-
tively changing said signal-circuits to place
one or the other of said swnals under the con-
trol of its associated Ley, and a switch at the
substation of said last-mentioned telephone-
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positive or negative polarized current thmuo"h -
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line controlling said switch mechanism, sub- -

stantially as desembed |

9. The combination with a calling and a
called telephone-line, of connectlon-smtches
and connectmmcord% for making connection
therebetween,a polarized toll device associated

with the callmo-lme sald toll device being

aclapted to be .a,ltemfttwe]y actuated by cur-

rents of opposite polarity, asource of current,

105
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two keys associated with the connectmﬂ'—cords ‘

for alternatively connecting the poles of said
source of current with the mlhn@—lme to actu-
ate said toll device ,twomonitor -sw‘nals one for

each key, an ELCtU‘LtlI]U‘-Cll(}U;lt for each signal’

controlled in contacts of 1ts associated key1

relay in each circuit and a locking-circuit for
the same completed in contacts of the relay.
a switch at the substation of the Callmo-lme
controlling the flow of current therein, a re]av
in the cord- -circult responsive to said switch,
and switch-contacts of said last-rientioned re-

lay controlling the actuating-ciccuits of the

aforesald monitor-signals and adapted to alter-

I20C -
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natively place one or the other of said signals

under the control of its associated Ley, de-

pendent upon the position of the switch at the
called substation, whereby the actuation of

2[130.
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the wrong key causes the display of a monitor-
signal.

10. The combination with a calling and a
called telephone-line, and a cord-circuit for
making connection therebetween, of an elec-
tromagnetically -actuated toll device associ-
ated with the calling-line, a key for applying
current to actuate said device, a monitor-sig-
nal, acircuit for the signal partially controlled
by saild key, a supervisory signal 7° and re-
sistance 7 associated with the cord-circuit and
having their circuilt completed when connec-
tion is made with the called line, a normally
discontinuous shunt of said signal and resist-
ance, a relay + included in said shunt, a super-
visory relay ¢ having switch-contacts also in-
cluded 1n said shunt, switch-contacts of relay

- ¢ cobperating in the control of the circuit of

?64,600

said monitor-signal, a conductor 13 extending

from a point intermediate said resistance /*

and said signal 7° to a point intermediate of
the winding of relay 2 and the switch-contacts
of relay ¢, and switch-contacts m of relay 2
adapted to complete sald conductor 13 when
said relay is energized; whereby said relay ¢
is locked in shunt of resistance 7%, the circuit
of the monitor-signal is placed under the sole
control of said key, and the supervisory sig-
nal placed under the immediate control of re-

lay g.
In witness whereof I hereunto subseribe my

name this 2d day of December, A. D. 1902.
EDWIN H. SMYTHE.

W1tnesses:
(ERTRUDE KYSTER,
JULiA K. MUNROE.
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