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*“only 4t the calling station, and not at the sta-
‘tion called. - .- -

" Be it known' that 1, Newman H. Hor-

LaND, of Brookline, county of N orfolk, and

State “of “Massachusetts, have. invented an
[mprovenrent 1n Telephone-Meters, of which

oot
the ‘gccompanying _ ,
the drawings represent-
" The present invention
phone metering system 1 which &

| ]

recording

device or meter 1s arranged to vecord calls
originating at each staticn. | |

The invention is embodied m ‘means:

10 Invention i for
controlling the recording mechanism so that

'~ calls’ will be recorded only after two lmes
havé been actually connected for conversa- |

D

tion; and also so that calls will be recorded

L 2

. _and the meter1s adapted to be operated by a

95
30

35

~ longmg f(_)__ any _statiop-
_upon the consecutive action of cutrrents dif-.

phone circult at
sertion of a plug in the jack

“current flowing over the line from the central

office source, the operation of the meter be-
depending, however,

fering in character, the closure of the tele-
at any station prior to the -

ult

station; while a device or

the character of the - current: 1s

the central

o In the arrangement chosen to .illustrate

. the invention, .
10 eircuit at the station of the calling subscriber,
“ e signal at the central office, causes a flow |

" of current to the calling station. of the right | an armature under the influence of an elec-
" character to set ‘the “recording’ mechanism
belonging to the said station, (that is to say,
caus ,cording mechanism to be placed
without, how-
' f such |
ir- | ing mechanism. _
corded, therefore, it-is necessary to:move the.

" causes the recor¢
. in condition to be operated) ;
_-ever, a(’_:tuallyli
. recording mec
o0

 duced by connecting said
- station of the

55

the circuit at the latter station.’

the closure of the telephone

which in the central energy system operates )

[
'
A

producing the operation o

- L

1

L]

the. said station to operate

The controlling device for altering the

-

currents flowing consecu tively

‘relates to a tele--

L | .- | cannot operate
_ is shown as embodied in the

central enetgy or common battery system, |
' cuits controlled b

belonging to said
~ station causing a current of one character to
flow through said
.. changing th _
" adapted to be operated in response to the
closure of the _ti'e})e phone circuits

“two_stations connected through

. office. .

at both of
‘changing

“ation of the meter depends

anism? while the flow of cur-
rent of a different character over the lime to |
' ' the meter is pro-
station with the~
called subscriber; and closing

1 character of the current flowing over the line

is herein shown as a pole changing switch lo-

cated at the central office, the recording

mechanism being arranged to be operated by

fections, the current in one.direction placing
the meter in condition to operate, while the

in opposite di-

60

current in the other direction produces the

actual operation. The operation of the said
pole changing switch 1s controlled by electro-
magnets located respectively in the circults
of two stations which have been connected at
central office, the arrangement being such
that the pole changing switch cannot operate
until both sad electro-magnets have been
energized, the energizing of each electro-
magnet depending upon the. closure of the
telephone circuit at the station to which 1t
belongs, so that the pole changing switch
until both stations are In
condition for communication. These elec-
tro-magnets are shown as located in the cir-
_ a pair of plugs at the cen-
tral office, there being two of such magnets

“controlled by each pair of plugs, each mag-
1 net being 1 &

separate eircuit, one corre-
etations connected

sponding to each of two
The pole changing

by said pair of plugs:

‘switch, therefore, will not operate to change

the direction or character of the current until
two stations have been connected and the
telephone circuit at each station closed.

"7t is to be noted that the
switch, or equivalent device, 1s
answering branch of the cord circuit, while
the means for finally controlling said pole-
switch are located in the calling
circuit, so that the.oper-
finally upon the
taking down

hranch of the cord

act of the called subscriber 1n
nis receiver to answer.

“Thé meter is herein shown as operated by

“tro-magnetic system and-arranged to-remain
in either of two- positions - its movement in
-one direction producing no-effect on the re-
‘éording mechanisy, while 1ts movement 1

the other direction operates the said record-
After a.call has been re-

armature first in one direction and then 1n
1 the other to record.the next call, the two
the eonsecu- .-
| tive currents of different eharacter, as above
| described. '

movements being produced by

}{ole—cha;nging |
ocated in the
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. to comsecutive currents of different character
10
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- belonging to each station, while novel, are
- capable "of modtfications without changing
‘the contvolling devices at the central office,
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stations each provided with recording mech-
~ anism together with the conrections between
said stations and central office, and the eir-1

of 'Flugs. |

invention. With the understanding, there-
fore, that the specific counstruction and ar-

- the central office construction, whereby the

‘trolled, will be taken up first, and the con--
- struction of the recording devices themselves -
~described subsequently. | o

‘telephone. circuit at the contact d, so that
., eurrent flows from the battery B through the
. conductors 1 and 2 to the signaling magnet

net colls ¢, ¢%; and back throtgh contact 4 to |

‘battery is shown as grounded at G and the
-above connection made through the ground
at % although in practice a metallic circuit
“1s commonly used. The same is true in re-
‘gard to all the circuits, and it is to be under-
~ stood therefore that the illustration is con-

Ampulse of current to flow over the line
~ through the magnet coils ¢ and ¢* and also
-« through the signaling magnet 3 which is of
~ usual arrangement so that the operator at
central 1s called. = - S

- with the armature ¢ to operate the meter are

magnet ¢’ through a conductor ¢* _a,ndfcqi;; |
~tact ¢*; thus causing the magnet ¢ alone fo
act upon-the armature ¢ which is pivoted be-

having a ratchet and pawl connection with
~one of the wheels ¢° of the recording mechan-

‘above described does not produce any move-

'Th'e dré,Wing‘ is 8 '(liﬁgrarﬂ showing two

cuits at central office controlled by one pair

ha control of ‘the meter ma‘,y'.-'be ACCOM-
phshed by any means capable of responding

to first set and then operate the meter, but
novel means for controlling the meter are
herein shown and form part of the present

rangement of the meter controlling devices |

operation of the recording devices is con-

Upon taking down the receiver (as shown.
at station 413) the gravity hook closes the |

3, and thence te the line ¢ and through mag-

line b, which is connected with the other ter-
minai of the battery. For convenience the

ventional. This completes a circuit through
the instrument at station 413 and eauses an

» The magnet coils ¢ and.¢* which coéperate

h

provided with a supplemental armature ¢®
which 1s polarized as indicated, so that when
the -current . flows over the circuit above
traced the said armature will'be attracted by,
the. magnet ¢ as shown, and will shunt the-

tween the two magnets. The consequent
movement of the armature ¢ on its pivot to
the position shown is transmitted through g
crank ¢ to the operating shaft ¢* of the re-
cording mechanism, the said operating shaft

ism, so that the movement of the armature

ment of the recording mechanism, but merely '1

[

ﬂ L]

‘office) may be traced as follows:—Battery B,
conauctor 1, conductor 12, magnet ¢, conduc-

= 898,830

places the mechanism in condition. to -be
moved or operated in response to a move--
- ment of the armature ¢ in the opposite direc~ .

tion, to the position shown at station 424.

sSuch movement is subsequently produced by

ture ¢’ to be moved towards the magnet ¢*soas
to shunt the magnet ¢ and  to cause the mag-

net-¢? to operate alone upon the armature e,

70

-animpulse of current flowing over the linein
“the opposite direction, which causes the arma-

76

‘i}r&}]xichresults in- the operation of the meter. .
The actual recording of a call, therefore, de- -

pends first upon.the setting of the recording

mechanism ‘in condition .to be operated,
‘which'is accomplished in response to the op-
eration of signalinig central, and secondly

80

upon & change in the character of the cur-.

Tent flowing over the line (such change being
{ berem shown as a change in direction OF PO- .
larity of the current), which is accom lished -

85

1D response to the connection of two lines at:
the central office and the removal of - the re-"

1 cerver at both the stations connected.. As

herein shown, the change in character of the
current required to operate the meter de-

| pends upon the action of a pole changing

. r

90

switch f, located at central office ’and mnor-

mally held as by a Spring 2 lntlg_e ijf;’s.iﬁ on
shown, so that the current flowing over the

line after the operator at central has plugged

-

95
in upon being called; is in the same direction
‘a8 that which fiows over the line to energize

the calling signal so that the plugging in will =

not cause the meter 10 operate. The said .
pole changing switch is under the influence 100
~of an electro-magnet g, the circuit through
which is normally open but:adapted to be
closed when the plug is inserted in the jack.
As herein shown, the ordinary supervisory. ok

circutt (of a so-called double supervisory sys-

tem) 1s employed for this purpose. The said ™
circutt (which ig a local circuit at central

tor 1® (or 1”7 aceording to which plug of the
cord circuit is jacked), conductor 1¢, (which
includes one of the supervisory signal lamps)

conductor 19 to plug terminaln, which, when

the plug is inserted is in contact with jack
“termianal n?, the latter being grounded or oth-

-erwise connected with the other, ferminal of

the. battery through conductors 2 and n.
It'is to be assumed that the plug hélonging

to station 413 is jacked, 4. e. that station 413

gized as-soon-as a plug is placed in any jack,
|1t will not operate the pole changer.f for the
reason that the said pole changer is further

controlled by circuits which depend upoi. the

~closing of the telephone circuits at two. cont

- o "

nected stations, said circuits conta}mm%l‘lré-
spectively electro-magnets b and A, there
being a circuit and a magnet included i each

1i0

l 15

has called central and that central has re- 120
‘sponded. e
- While the electro-magnet ¢-is thus ener-

12_;5

130



set of circuits controlled by a pair of plhgs ,to | the -'_1a,t_éh_ 0% which, in turn, is capable of be-
'.ingattra,cted when the magnet 0% hecomes

- closure
413, for example,

“corréspond

896,830

novel in themselves,
and magnets now commonly employed to
shunt the supervisory signal Jamps.

and the insertion of a plug

" in the-jack belonging thereto, will close the

10

 ductor h?, conductor At
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conductor A%, conductor A’ switch

‘energizing the electro-magnet o.

net g so long as

necessary |
net & belonging to said station, the said cir-

‘cuit being as follows . Battery B, conductor.

1, conductor A/, switch £, conductor . h?, con-
tip terminal m, jack
b (through the sta-

terminal m?, line a, Line

~" tion, the receiver being down), jack terminal

hs, magnet A,
£, conduc-

h

Ll
.

72 gleeve terminal k conductor
] } : .

tor h*, to the otherside of thebattery throu
eround G* S B

4 N -1
) :r‘-'u =
. -'F|r .

° The circuit controlled:by ﬂ.t;he.-.a‘,‘rm_a{-tu_re‘-(_if,

the magnet k is utilized 1 the present system

to contribute in the control of the _pole
changer f, and for this purpose contains an
electro-magnet o, the energizing of which de-..
of course upon the taking down of the |
plug, 1t:be-
ing immaterial which is done first so long as
. This circuit may be traced
as follows:—Battery B, conductor 1, conduce- |
electro-
‘magnet 0, conductor 1f, conductor. 1%, con-

pends

receiver and the ‘nsertion of the

bhoth are done.
tor 12, conductor 1°; conductor 1°,
ductor 17, conductor 14, to terminal 7, which,
as previously explained, 13 grounded  when

the plug is in, thus completing the circuit and

cirenit commonly used for shunting and put-

ting out the supervisory signal lamp, and by

in this circuit: the pur-

placing the magnet o
invention may be ac-

poses of the present

complished without making. any material

change at the central office. The said elec-

tro-magnet o,located 'n the answering brané¢h |

of the cord circuit, together with a . com-

panion electro-magnet 0% located in the call-.
ing branch-of the’ cord circuit and energized |

upon the taking down of the receiver at the
called station, codperate with the p ole-chang-
ing switch, '

ner as to cause the eperation of said pole-
changing switch after the telephone circuits
are closed at both connected stations.

In the construction chosen

these “electro-magn ets . coOperate Wlt-h - me-
chanical locking devices 0t and 0 which are .

_=-infdi('.a.ted-&sflat.('hes-Qﬂﬁpﬁ‘ﬂtingWiﬂlﬁ stop or | line circuit at sala-sta
| rent flows . through “the
both stations, will not produce any efl ectual

tail-piece 1* so as'to nrevent the switeh f _fr_om"

being shifted through the action of the mag- |
the tail f* 18 held by either

b 3

herein shown, as

These. latches are

pivotally supported -1n ProxXimity “respec- |
tively
Teld in engaging posit ion by means of springs.
..~ The energization of the magnet 0, however,
will attract. the | ateh 0 without afl ecting |

to the electro-magnets o and 0%, and

nd to each of the stations connected.
These circuits ancd magznets present nothing
as they are the circuits
. The
of the telephone circuit at station

circuit to energize the electro-mag-

_at central 1s notified in the

This is the

| as to.remain 1n either. position unti
pulse ol current through one or the other of

or its equivalent, in such a man-

for illustration, ‘station. _
“charactér of current in resp

| nection of two stations and the closure of the

. 3

It is necessary, therefore; that

energized.

two stations should be connected, and the
receivers-removed from the hooks at ‘both

stations, in order to produce the operation of

the switch 1 a;nd'consequentseperation of the

calling subscriber’s meter.

. The operation of the system as thus far de-

scribed may be briefly outlined as [ollows.
Upon the closure of the telephone circuit at
the calling subscriber’s station the operator
usual way and n-
serts a plug in-the jack of the calling line to

“astablish - communication with - the calling

station. The insertion of the plug eNergIZes
the electro-magnet g which remains energized

‘as long as the plug remains in the jack. The

telephone circuit being already closed at the
calling station, the electro-magnet o which be-
longs to the said calling station will also be,
energized, thus operating one ot the locking

devices which control the pole changing
«witch.  The operation of the pole changing

switch, however, is still prevented by .the

other locking .device, (in this case the latch

_0) which is controlled by the electro-magnet
0" which corresponds to the plug used 1m con-

bhe called. ‘The insertion of the pl uginto the
jack of the station to be called does not alone
produce any further effect, but as soon as the
subseriber at the station called closes his tele-
phone circuit by taking down the receiver,
the other locking device 0* 1s at once oOper-
ated and the pole changing switch is operated

owing to the influence of the electro-magnetg.
i this connection that sub-

Tt may be noted

stantially no new circuits are required at the

| contral office in installing this system, it be-
‘ing practicable to place the electro-magnet ¢
in one branch of the supervisory circu_it and

the electro-magnet o in the other.
The armature e ot the meter 1s so arranged
until an 1m-

the electro-magnets ¢, ¢ causes it to-change
its position, 1t being obvious, therefore, that
registered there will he .
| 115
strument until the mechanism is reset, so to

after a call has been

1o further operation of the meter at that 1

down the receiver at said

speak, by taking e Tece
‘the change in -the

jion. Consequently,

line circuit at said:stations, although the cur-
meter magnets at

operation at the called station. 1t is POSSI-

ble, however, that the subscriber may set his

Seter by calling central office and if unsue-

“cessful 1 obtaining connection, may- leave

HWOlﬂ d:-be re-

his meter set, in which case a ¢

corded ‘against it the next time he was ¢Of-
‘nected ‘with another *sub_scrfl:ferj who-might

onse to the con-

7
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“call for him. Tn order to guafé against such !

5

accidental registration, the meter mechan-
18I may-be provided as shown with a device

operating in-response to incoming signaling

possible to operate the meter at the wrong
station. = A simple and efféctual expedient
for this.

“is-adapted to be operated by the armature e

10

5

20

95

0

. 1t 1s not intended to limit the invention to
the specific arrangement of circuits herein

40

45

being shown as provided with a catch ¢ by

which it is connected with the shaft ¢? which
operates the train of wheels. The said cateh

¢ 1s under the influence of an electro-magnet |
¢ which is included in a branch cireuit ¢ ¢8in
| _ so that a ringing
impulse. coming in through the condenser |

shunt with the bell-cireuit,

will -energize the said magnet ¢ causing 4
movement of the catch ¢*. The said catch ¢

18 shown as pivoted upon the crank ¢* and

provided with a stop portion e® which engages

‘with the said crank as soon as the stop has

been moved far enough to become disengaged

from the shaft ¢>. The parts are so adjusted
that the force of attraction will produce g

further movement of the catch which will be

transmitted to the crank, causing the same

to turn and carry with it the armature e, the
turning movement not being transmitted to
the meter mechanism, because the estch has
been disengaged. This will prevent any
possibility of operation of the
called station, while the parts will be restored

-to normal and the catch reéngaged the next

tirhe the meter is set in response to a call from
this station. -

shown and described, nor to the specific con-
struction, arrangement or location of the
recording mechanism, since modifications
may be made without departing from the in-
vention, ) -
Claims. -

- 1. In a telephone metering system, a me-
ter or recording device for each station:
means for operating said meter in response
to the consecutive action of currents differing
in character; means for causing a current of

~one character to codperate with the meter

50

55

corresponding to one station in response to
the closure of the telephone circuit at said
station prior to the insertion of a plug in the
Jack belonging to said station; and a device
for changing the character of the current op-
erating i response to the closure of the tele-
phone.circuits at said station and ancther

~connected together at the central office.

. 2. In 4 telephone metering system, a cen-
tral office and a number of stations, and a
tecording mstrument for each station depend-

- ing for.its operation upon the consecutive

65

action of currents differing in'character; com-
bmed with means for causing a flow of cur-
rent of one character inwesponse to the clo-
sure of the- telephone circuit at the station

currents for the purpose of rendering it im-

purpose i1s shown, the crank et which

meter at the

- RDB,5830

Wwhere the call is originated; and means for
causmg a.flow of current of a different char-

acter i response to the closure of the tele-
phone circuit at another station connected
at said central office with the station first
named. ' I

- 3. Inatelephone metering system, record- .

mg mechanism located at each station;
means for setting the recording mechanism
I Tesponse to current of one character:

means for operating said recording mechan-

."i@ |

76

IS in response to current of another charac-

ter; means operating in response to the clo-

sure of the telephone circuitat a station where

sald telephone circuit is disconnected from
the cireuits controlled by the plug at central

for causing current of one character to flow

over the line to said station; and means op-
erating 1n response to the closure of the tele-
phone circuits of both of two stations con-

nected together at central for causing current

of another character to flow over the line to
sald stations. | ' :

°4. In a telephone metering system, a cen-

tral office and a number of stations, recording

mechanism located at each station and con-
‘trolled by an armature; an electro-magnetic

system adapted to move said armature in a

direction to operate ssid recording mechan-

Ism in response to current of a certain char-
acter only; means located at the central of-
fice for eﬁactricaﬂ}r connecting two stations;
and means og}arating in response to the elo-
sure of the telephone circuits at both stations
thus connected for causing 2 flow of current
over the line of the right character to operate
the meter. ' R -

5. In a telephone metering system, a cen- -

tral office and a number of stations, recording

| mechanism located at each station and con-

)

85

90
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100
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trolled by an armature; an electro-magnetic

system adapted to move said armature in a

direction to operate said recording mechan-
1sm 1in response to current of a certain char-
acter only; means located at the central of-
fice for electrically connecting two stations;
means operating in response to the closure of
the telephone circuits ‘at both stations thus

connected for causing a flow of current over:
| the line of the right character to operate the

110

115

meter; and means located at the called sta- -

tion for preventing
ter at said station.

6. In a telephone metering system, record-

mng mechanism located at each station; an

armature for operating said recording mech-

anisi; two electro-magnets adapted to act
on said armature, one magnet being arranged
to move it in one direction, and the other
magnet in-the other direction; a polarized

armature also under -the influence of said

electro-magnets; contacts controlled by said

‘polarized armature adapted to shunt one or

the operation of the me-

120

125

the other of said coils according vo the direc-

tion of movement of said armature; means

;3& -



10

20

tion with a telephone at

‘vent in response to the

enit at the station to

896,830

for closing a circuit through said coils 1n re-
sponse to the closure of the telephone circult
at the station where they are located; means
for connecting the telephone
another station; and
means for changing the direction of the cut-
. closure of the tele-
phone circuit at the latter station.. |

7. Tn a telephone metering
combination with a meter beloneing to each

station: of means for setting the satd meter .
in condition to operate 1 respoONSE

to current
flowing in one direction from a source of cur-
rent at central oflice; means
cuit from said source through said meter m

response to the closure of the telephone cir-

which the meter be-
longs; a pole ehangmg switch: and means
for operating sald pole

d changing switeh to
change the direction of the carrent, said

means conmprising clectro-magnets energized

5

by cireults closed by connecting two stations
and by closing the telephone circuits at sald |

connected stations, as set forth.

- 8. -The combination with a meter for each
instrument; of a

at the said sto-

svstem, the

for closing a cir-

—— —m e ———m [ p—— Y bt L e -———

1

device located at the cen-

said device; means

controlling
ot two connected stations for closing circults

S

iral office for controlling the operation of
said meter; an olectro-magnet to operate
located at the central
forclosing a eireult through said electro-

means for preventing the operation
device: two electro-magnets jointly
said means; and means located

office
magnet;

of said

through said electro-magnets, respectively.
9. The combination with a meter to record
calls at a sub-station: of an & rmature adapt-
ed Ly its movement i1 one direction to place
<nid meter in condition to operate and by its
movement in the other direction to causce
saud meter to operates
neeting satd armatule _
sponse to an incoming signaling nnpulse at
e station the calls from which are to be re-
corded by the meter.

In testimony whereof, I have siened my

ame to this specifieation m the presence of

(o subscribing witnesses.

VEWMAN IT. ITOLLAN D.
Vitnesses:
[TeNRY J. LIVERMORE,

Jas. J. MALOXNEY.

and means for discon-
from sald meter m re-
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