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To wll whom it may consern:
Be it known that I, (Yupanp DRagIN, 0

citizen of the United States of Amerien, and

-
E)

a resident of Oakland, county of Alameda, |

and State of California, have invented a
new and useful Improvement in Telephone-
Meters, of which the fotlowing is a specifica-
tion.

My invention pertaing to electromagneti-
:ally controlled counting devices and is de-
signed particularly for use in a telephone
central office.

My invention pertains to the electromag:-
netic  mechanism controlling @ counting
train and is adapted for use with any tele-
phone meter system in which current of
predetermined strength and direction is
passed over a wire at the time registration
is desired. _

In the preferred form of my invention I
provide for registering when current of a
predetermined strength  and direction 1is
passed over the wire: in the preferred form
of my invention, the operating coil of the
meter is removed from the wire when the
current  of the predetermined strength
passes, whether the curvent be of direction
such ns to cause the operation of the count-
ing train of the meter, or of the opposite
direction.

Tn' the preferred form of my invention, I
provide a meter having an uperating coil
adapted to be included 1n a telephone line,
the mechanism controlled by the coil being

adapted to operate in either of two ways.
depending upon the direction of the ener-
gizing current, the operation of the mecha-
Rism in one way producing a registration
upon the counting train of the meter and re-
noving the cantrolling coil from the tele-
phone line, and the operation of the mecha-
nism in the other way producing no regis-
tration upoen the counting train of the me-
ter, but removing the controlling coil from
the telephone line. ' '

Tor the purpose of explaining the opera-

tion of the device of my invention,-I itlus-

B0

trate a portion of the circuits and apparatus
of an automatic telephone exchange with a
meter device associated therewith.

1 show a system in which the device of
my invention 1s associated ;with a subscrib-
er’s line and is adapted by the cirewits and

and

mechanisms of the central office to register |

one additional unit upon its counting train

‘the presence of the n

apon the first answering of 2 called line in
response to a call oviginating upon the sub-
coriber’s line pertaining to the meter. I
show further, means whereby lines for ter-
minating calls are divided into tweo <
the Arst clas 1y controle the meter of
the ealling line io oister’ s unit upon 2
connting train when fivst answering a call,
and the second clugs of which controls the
meter in sieh manner as not to operate the
counting trat

Tn an eutematic telephone central office
equipment of any of the types now widely
qsed. s line entering the oflice branches into
two pathe. one of which passes to the mui-
tiple terminuls of the connectors : nd carries
ol calls in which that line is eatixd line,
and the second of which extends tow ard the
celectors and remains idle or 15 disconnected
Auring the continnance of calls terminating
upon the Hine but carries {he operating cit-
enits of the lipe for all ealls originating
apen the Tine the branch to the connector
mltiple remaining pnused in such calls.

T install my improved meter in the call-
forwarding braveh of the subscriber’s line,
thus placiug it i a position where it is in-
active updn any connection in which the
eallrecetving hranch of the line is used.

Tn the selectors or connectors T show relays
aul civenits whereby the answering of a
eatlod Tine will increase the current upon the
calling line: T adjust my meter o as not to
operate on the predetermined enrrent value
existing before the answering of the called
line, and o0 as to operate upon the prede-
fermined larger current value existing after
the answering of the called line. 1 provide
upon the operating parts of the meter two
oleetricnl contacts operated successively and
having the following functions: The con-
{net first operated closes an anxibely cireult
which coutrols the mefer thereatter. The
contact second operated removes the meter
electrically from the live, leaving the line
Girenits cleay and nei modified or unbal-
anced during the conversation by rveason of
ter in association with

of whi

the line. g

ter at the temination of the connechion, that
{0 vroper condition prepara-

on an e
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o
&
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To provide for unlocking the me- -



. changed incidentally to setting up a connec-

0

tion and which remains in its changed. con-
dition throughout -the continuance of the
connection; by the return to normal condi-
tion of idleness of this unit of apparatus,
the Jocking circuit is interrupted and the
meter mechanism is restored.  The. appara-

tus unit selected would be the first auto-,

matic switch involved in the connection,

and if that switch be individual to the me-

ter’s line, the meter’s locking circuit may
take a contact upon any relay armature or

_other moving part fulfilling the required

15

2

* volving the operation of the meter,

25

30

conditions. - .

For controlling the current values upon
the: meter’s line, I show a relay in circuit
with the called line, having contacts npon
its armatures to control the resigtance of the

.circuit-of the calling line.

. To provide for the completion of connec.
tions with predetermined lines without jn-
I polar-
ize the meter mechanisn and show conuect-
ing units furnishing to the calling line cur-
rent haying a direction reversed as com-
pared with the direction of the usual current
mtended to operate the meter. Tlhese con-
nectors selecting lines of the free class shall
have the reversed battery connections, and
connectors selecting lines of the ordinary

class shall have the dipect battery connec-

tion adapted to operate the meter and its |

. counting train. .
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- and therefore being

85

ating an initial mg

In the drawings Figure 1 shows one. em-
bodiment of my invention; Fig: 2 a modifi-
cation thereof; Fig. 3 the general - circuits
of an automatic central office suitable for
operation in connection with my meter, the
circuits shown being those 1sed for the for-
warding of calls of the regular class in
which' each answered call will operate the
meter and. its counting train; and Fig. 4
shows the connector circuits in which the re-
versed current is furnished to the calling
line s0 as to operate the meter mechanism

‘without operating its counting train upon

the response of the called station to which
calls are to be free; Figs. 5 and 6 taken
jointly show the complete- circuits of .a tele-
phone connection set up by means of an au-

tomatic central office of a type with which’

my improved. meter is designed to operate;
the four wires extending upward from Fig.

- B being found in continuation in Fig. 1 to

complete. the ¥alking connection,
Referring to- Fig. 1; the polarized relay
and service meter shown therein is intended

to combine the functions of polarized re-

lay and of a’service meter, the line winding

“15.being of low resistance and inductance |
adapted to be included

directly in a telephone circuit, and -being at
the same time of sufficient ‘

armature 4, to which-the block 5 is rigidly

.the winding-16, to act as

‘set up by the

.the rising of the

" energized, -cloges

line switches of

£o . an. idle connecting’ unit con
.bridged: relay,
i strength in: cre-: i
etic field to move the

1,045,820

zitt_ached, to 1ift the spring 20 hy a move- .,

ment of the block 5 and thus close the cir-
cuit between springs 20 and 19; it will be
seen thus that the winding 15 is substan-
tially a relay winding; its effect being to
close the contact between springs 20.and 19,
and this it will do regardless of the direc-
tion” of the energizing current through the
winding 15, since the movement. of the ar-
mature 4 and bleck 5 in either direction will
lift the spring 20. ‘ .

Referring to the electromagnetic device, it
will be seen that the two cores 14, together
with the yoke-piece and two windings 15
and 16, form an electromagnet of horseshoe

70

75

80.

form. The association with this electro- -

magnet of the permanent magnet 13 gives

it the capability of acting in some cases as

a polarized electromagnet capable of mov-
ing its armature in one direction for one
direction of current, and in the other direc-
tion for the other direction of current How.

It is also evident that after the electromag-

net has been caused to act as a polarized
clectromagnet it is then .in position, when
subjected to the strong magnetizing force of

magnet, the stronger feld of magnetization -
winding 16 being capable of
over-powering all
permanent magnet,

The winding 15 is connected through con-
ductors 21 and 21 with the central office cir-
cuits of Fig. 8, SR :

Referring now to Fig. 3, 22 is a substation
which may institute a call by removing the

-receiver from the hook and so bridging the
-telephone set upon the line; 23 is a similar

substation which may be called by substa-
tion 22; both are of a'type of automatic tele-
phone apparatus now in common use, as

polarizing effort of the.

85
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a non-polarized -
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also 15 true of the remainder of the connect- |

Ing units which I show and describe in con-

nection ‘with my invention herein. Upon
switchhook at -substation
22, current from the battery B, or other
source of central office current, flows through
the trip magnet 24, the limbs of the line, the
closed telephone circuit at 22 and Aagain to
the battory B, The trip magnet 24, being

respectively as 50, 51, 52, 53. . These con-
tacts are thus in common use in individual
automatic telephone 8ys-
tems, and it is their regular office in such
systems, as it is in Fig,
of the calling line toward some idle connect-
ing unit. Any of the usual methods where-

3, to extend the limbs *

110

115

all of the contacts shown .-

by the individual switch containing- trip-

magnet 24 selects and connects with the Iine-

: such as 26,:are satisfactory
arrangements. for the ‘operation:of my..de-.
A sangeme  F0 operation ol my:.de-

- Boz

g isake. : 05" cle@rness/ Ihave omitted

taining..a

130
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from the (rip magnet 24 the means by which
the contucts 50, 5l 52, 53 are closed. 1
Jow in eonnection with
Lhowever the armature
Whenever
contaet at s clused, and -this places
ground upen the wire 28. No apparatis
operates ws a vesult of grounding the con-
duetor 28 until a coéperating action shall
have taken place.

The velay 29 is of similar character to the
relay 26, both being in general the two re
Jays customarily provided in a connector of
at autommtic telephone excl
lar office of such conuwector
connect with a called line in the mnultiple
of lines to which the connector has aceess.
The relays 20 and 29 respectively furnish
current for conversation to the substations
92 and 25.
bridges ave counterparls of current supply
Lridges in wanual switchboard connecting
corde, and the condensers 30 and 31 imi-
larly interrupt the connecting circuit so that
direct current from the velay 26 may net
pass (o the substation 23 aml vice versu.
Purther, relay 26 is that which is known in
crdinary autematic practice as the * front
bridging rvelay 7 of the connector, and the
yelay 29 is that which is known as the  back
bridging rvelay 7 of the connector. The re-
lay 29 may be of whatever resistance the or-
dinarv features of the telephone systems re-

and contact

2y

quire: the relay 206, however, has two pairs
of windings, one high and the other low m

40

e
(13

60

o In the act of making a call,

resistance, n suggested resistauce being 250

the trip magnet.
27,1
the trip magnet 24 1s energlized, |

Thése relays as current supply |

&5

¥4

Panism to close contacts 0. 51,52, 53, which
contacts remain closed until released by the

relense magnet 42, so alsG it holds contact
97 cloved s s ustal in contacts associuted
with such tripping of individual autcinatic
switches, The e from substation 22 now

s elosed through side switeh arms 101, 102

ange. the regu- -
being to find and

|

ohms each for windings 267 and 2,000 obns

cach for windings 267,
such resistances in the relay 26, the resist-

anee of winding 15 may be 50 ohms. The

Tu connection with |

balance of resistances, turns and potentials '

Lowever shall be such that winding 15 stiall
nol eperate armature 4 when traversed by

current through windings 267 unassociated |

by current through windings 267, but shall

eperate its armature 10 c¢icse the contact be-

fween springs 20 and 19 when carrent from
battery B flows through windings 26" and
2677 jointly and thewce through winding 15.
theretore, the
cubseriber at substation 22 closes his line at
the switchhook and by
dal interrupts thedine in series of impulses
At 39, The closing of the line operates the
irip magnet 24, grounds the conductor 26
at 27. and closes all the contacls 30, b1,

A description of the lne switching de-
vice whose parts ave shown at 24, 42, 50. 51,
52 and 53, will be found in the Western
Flectriciarn of January 11th, 15th and 25th.
1908, Relay 40 now is energized by current
from battery B through 40 to eround at 52.
Trip magnet 24 thus is ent off from the line,
but as it has operated to trip or release mech-

means of the usual

to Hne reluy 103, whicl: s energized and @t
(racts it< armatire.  The attraction of the
artunture of 103 energizes release relay 104,
which is so constructed that it vesponds only
o current changes in its

Lelix when the
changed condition 1s maintained for a pre-
deterniined pericd. - The impulse transpit-
fer 29 new is operated by the subseriber to
interrupt the line a predetermined nuinber
of times, the number of which is determined
by the divectory number of the desived line.

ench of these interruptions being very brief
and the closure therebetween being also
very brief. The durations of the interrup-
tions and closures respectively, are such that
relay 103 responds and relay 104 does not
rexpend. :
mitted to release its armature for each eir-
cuit interruption, opening the front contact
but not affecting relay 104 and closing
its buck centact which clesex In sueeessive
closures, the cweuit extemling from earth
threugh back confact 103, front contact 104,
helix of 105, vertical magnet 106, side switeh
arts 107 and battery to earth. Relay 105 is
o constructed mechanically that it attracts
it armature upon the fivst of these impulses

Tbut does not release it hetween stccessive -

sulses: however. it releases ity arwature
adter the cossation of the last impulse. Ver-
tical magnet 106 bas responded to each iw-
pulse and has effected the moving of select-
ing switch brushes or wipers 108, 1087, 108",
as required in systens of the general type
deseribed in the publication above rveferred
to. By the attraction of armature of relay
105 cirenit was closed fronr earth through
{hat armature, through helix in the private
nagnet 109 and threugh battery to carth,
energizing private magnet 109, during tle
series of impulses and deénergizing it after
{he serivs and after the release of relay 109,
The det 1ergization of private magnet 109
moves all side switeh levers to the middle
position. In this position relay 103 1s held
energized over the line cireult, holding relay
104 cnergized also. A cireuit is established
frony battery through switeh avm 107, ro-
tary magnet 110 and interrupter 111, be-

By the device 39 relay 103 is per--

8¢

90

25

100

10§

130,

cinning the rotation of brushes 108, 1087,

108”7, When the first set of wwaiting trunk

contacts is engaged, eireuit is closed, if the’

trunlk be busy, from battery through private
magnet 109 of the first sélector Ir, switch

125

arm 112, wiper 108", contact of relay 104+
of the second -selector $ of the busy trunk, -

switeh arm 118, switch arm 112, wiper 108"
: ;
over the trunk. conduetor, through armature
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‘Impulses caused by the breaking of contact
"39 at the substation now operate relay 26 of

‘permanent magnetism of the metering - de-
‘ends of armature 4 and for the
- carriage. 6, a strong current

‘tracting the lower end

‘battery B through

A

of relay 114 of the connector C in Fig. 6,
switch arm 115, upper winding of relay 116,
conductor 117, through contact and arma,: .
ture of front bridging relay 96 to earth, en-
ergizing private magnet 10y. This energi-
zation of private magnet 109 continues S0
long as busy trunks are passed over by the
wiperr 108" but as soon as an idle trunk is-
found, relay 104 of the selector of that trunk
being released, the circuit of 109 is discon-
tinued, and by the release of magnet 109
the side switch arms of the first selector F
are advanced to the third position, that be-
ing the position shown in the drawing. By
the advancement of the side switch arms to
the third position, relay 103 of the second
connector § is energized and relay 104 also,
continuing the energization of reledse mag-
net 104 of the first selector F through the
circuit from battery, helix- 0f 104 of I,
switch arm 1192, brush 1087, “armature of
relay 104 of second selector S, switch arm
113 to its first contact, and through ‘super-
visory relay 118 to earth. The two relays
104 of F and 104 of S are in multiple in this
circuit. The second selector § is centrolled
in identically the same manner by a second
series of breaks at the controliing device 39,
and connection is established thus from sub.
station 22 to connector C of Fig. 6. The

the connector and by-mechanism which is
disclosed in the publication ibove -referred!
to, the connector responds to such impulses
by moving its line Wipers to find the called
line. ’ : ,
When the called line has been rung upon
in. the usual way and the subscriber re-
sponds at substation 23, the relay 29 is en-
ergized. The closing of contacts 83 and 33/
places the windings 26" in shunt with the
windings 26" in relay 26, and as a conse-
quence of this shunting an increased volume
of current flows to-the substation 22 through
the relay winding 15. This permits to flow-
through 15 the strongest current which can
flow through that winding but to strengthen
any current is not sufficient to overcome the

vice, and issufficient only to attract one or
the other of the ends of the armature 4, op-
erating at' the same time to repel the re-
maining ‘end; for the attraction of both
maovement of
through wind-
ing 16 is required. Winding. 15 operates
armature'4 and closes contact 2019 by at-
‘of ‘armature 4, the
direction of the current, from: plus pole of
21%, 15, 21, in the order
mentioned, being proper to cause’the at.
traction of that end of armature 4.~ This
movement of the armature ‘dees two things"-

Spring 20 makes contact with spring 19 and |

11,045,820

arm 2 0% counter 1 is advanced from position
¢ to positioh @ because of the rocking of

.armature 4 upon its pivot 7. Armature 4 is
pivoted at 7 on carriage 6, which carriage

1s piveted at 8 upon frame 9. The carriage
6 normally is held in position against ad-
justable stop 10 on frame 9 by tension of
spring 12 which is attached adjustably to
post 11. The ampere turns of winding 15
are insufficient to move carriage 6 agalnst
the tension of the spring 12, but the closing
of the circuit through winding 16 (the cir-
cuit is B, 25, 16, 20, 19, 28, 27, earth) in-
creases the magnetie flux to such an extent
as to cause both cores to attract the arma-
ture ¢, and to cause carriage 6 to swing on
the pivot 8. The movement of the carriage
6 thus permits armature 4 to advance unfil
it is in contact with both cores of the mag-
net; the counter arm 2 thus is advanced
through link 3 from position « to position b,
The mechanism of the counter 1 ig such as
to register one additional unit on its count:
ing train by the moyement of arm 2 -from
position @ to position & and a registration
thus is made upon the connection hrrg con-

sidered. - Further, as carriage 6 pernsits ar-
the block 5 atts upon -

mature 4 to advance,

75

80

85

90

the inclined surface of spring 20 and lifte -

springs 20 and 18, causing spring 18 to rise’

and make contact with spring 17, thus short-
circuiting line winding 15; spring 20 main-
taing contact with spring 19 and the relay

thus remains locked and the line winding

remains short cireuited throughout the en-
suing conversation. s ‘
The conversation having been finished, the
hanging up of the receiver at substation 99
opens the line circuit, releasing relay 26 of
the connector. In the usual way, through
contact not shown in Fig. 3, the connector
releases and returns to its normal position.
In so doing a ground is placed on conductor
41, “energizing release magnét 49. This
magnet is the wusual one of individual
line ‘switches in standard -automatic sys-
tems and its office is to restore the. indi-
vidual line switch to normal condition, open-
ing contacts 50, 51, 52, 53 and contact
27.  As 27 opens, the magnets of Fig. 1 are
no longer energized by either of their wind-
ings ‘and so the armature 4-is released and

95
100
105
ﬁo

115

returns to its normalikondition and position. .

of idleness as shown- iz Fig. 1, the counter
arm 2 returning from-position 3 to posi-
tion c. T T ’

the branches of the-

line leading to wmulfi-

120

- 'The conductors 60;153).1(1 61,-are~resf)éétively o

pled connector contacts and it.is" over them. -

that terminating calls are made to substation

125

22. The conductor 62 will be grounded by

such a terminating

call and so will oper-

ate “the . relay 40, ‘thus_rémoving the trip -

magnet 24 and the ground at b

. ' ud at battery B, from
the line while such a term nati

ting callis in’

130
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progress. As the trip wagnet cannot oper-
ate while relay 40 is energized and as no
current Hows through conductors 217, 18,
21, when the connection is made to stibsta-
tion 22 throngh conductors 60—61, no termi-
nating eall for substation 22 can operate
the meter.

In Fig. 4 1 show a connector clveuit 1
which the relation of battery B to the line 26
i peversed. LIt 1s such @ connector as would
mtnin Hnes for whose terminating ealls no
charge is te be made on the meter of the
calling Jine.  The relay 26 of such a con-
necter will give cwrrent to the ealling line in
the direction tending to operate the arma-
e + of the meter mechanism of Fig. 1 by
attracting its upper end and repelling its
lower end.  Such an armature movement re-
cults immediately in the moving of the
counter arm 2 from position « to position b
without passing that avm first o position a
and therefore.without registering upon the
counting train: snch an ovement
vesults also in the lifting

that spring at spring 19, closing
93, 16, 20, 19. 28, 97, sarth, resulting as o¢
fore in the overpowering of the field oi the
permanent magnet by the increased electro-
mzenetic field and the resulfant attraction
of hoth ends of the armatnre 4, pulling car-
ringe 6 against the tension of spring 12 and
closing contact between springs 17—18, ghort
civeniting the velay or lme winding 15 and

. Jeaving the meter mechanism locked depend-

of circuit through

ent upon the continyance
having registered

contact 27, hat without
upon the counting train.
The discrimination bet
and & pon-registered call
cubstation 22 is attained
eonnter arm ¢ from ¢ to & and, upon release,
from b Lo ¢ as compared with operating, it
from ¢ to @, thence from o to #, and upon re-
leage, from b to ¢, the movement of the arm
vom « to b being necessary for making the
ration wpon the connting rain. The
went from ¢ to @ permits the driving
1ge the succeeding tooth of the
e counting train, the movement
3 drives the counting irain, and
movement from b to ¢ or from ¢ fo b is
‘ruitful.
Armature 4 1s placed upon carviage 6
{1st) for the purpose of chtaining a greater
yange of movement for the arm ¢ controtling
the pawl of the counting train, and (2nd)
to ohtain the greater power of the non-polar-
ized attraction of the armature when driv-
ing the counting train through arm 2 and
vef to refain the advantages of polarized
wontrol in initiating the grmature action.
The wrmature thus nas four positions,
viz.. (1st) a normal position of vest, {2nd)
an intermediate position which may be re-

ween a registered

wiginating from

&

jont

v

&

het of ©

W

by operating the’

&

 cited as the position taken by the armature
k when its npper end is attracted and its jower
tend repelled. (3rd) an alternative iulernie-
| diate position, which Is the position taken
| when its lower end is attracted and its upper
| end repelled, and (4th) an ultimate position
11 of attraction which is substantially in con-
!
l
|
|

-

tact with both of the cores, the pivoted car-
riage yielding to permit the armature to
take the fourth position. The arm 2. and
therefore the driving pawl alss, hos feur
positions corresponding with the four posi-

tions of the armatare 4, its second and forrth

positions being not greatly different. It is
toen that the armature always moves from
“ts frst to its fourth position, sometimes
moving from its first o its second and then
to its fourth position, and sometimes from
its first to its third and then to its fourth
position, and that it is possible to operate
the counting train only when the armature
_moves from its third to its fourth position;
t avoid the operation of the counting train
clectrical conditions are provided by which
the armature may be moved from its first to
its second and then to its fourth position.

Tn many existing automatic cent ral offices
the current impulses flowing through sub-

“are of such strength that they would cause
‘the operation of the armature 4. For such a
cemdral office_ equipment, I show a modified
form of the meter mechanism of my inven-
tion, Fig. 2, showing the modified details
which shall replace corresponding details in
Fig. 1 when the device is applied for service
i an exchange of this class. Spring 207 is
an added mechanical spring for centering
the armature 4 by pressing upon the block 5.
v 20 is lifted only when armature 4

Zie its counting or third position. Be-
tevoen its center position and its non-count-
ing or second position the armature 4 may
move freely in response to the impulses over
the calling line circuit which control the
antomatic centrdl office apparatus to set up
ihe desired connection. When the called
iine answers, a current in the reverse diree-
tion and of sufficient strength to operate the
meter will attract the lower end of armature
4, Tifting spring 20 and operating further as
above described. When this modification
from the preferred form of my invention is
used, the line winding 15 of the meter mech-
amisra is not removed from the line circuit
on free or non-registering calls.

Hoving thus described my invention, what
T claim as new and deésire to secure by
TTnited States Letters Patent 1s: A

1. In 2 telephone meter, two magnet
cores; an armature pivotally sustained with
its two ends opposite the said two cores re-
‘ spectively; two windings, each common to
5
H

bolh of caid cores; a polarizing permanent

magnet; cireults and-apparatis for causing
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either of said cores to atiract one of the

_ends of said armature and the other of said

16

15

cores to repel the other end of qa.id'armzl-
ture; circuits and apparatus for cwising the
other of said windings td ¢ause both of said
cores to attract both ends of said armature
simultaneously; a yielding pivotal suspen-
sion for said armature whereby both ends
of said armature may be brought nearer to
both of said cores at the same time; and a
counting train associated with said armature
and operable thereby, substantially as de-
scribed. | _

2. In a telephone meter, two magnet
cores; an armature pivotally sustained with

. its two ends opposite the said two cores re-

. -spectively; two windings, each common to
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both of said cores; a polarized permanent
magnet; circuits and apparatus for causing
either of said cores to attract one of the ends
of said armature and the other of said cores
to repel the other end of said armature; a
circutt for causing the other of said wind-
Ings to cause both 'of said cores to attract
both ends of $aid armature simultaneously,
said ¢ircuit being closed by the movement of
the armature resultant upon the attraction
of one only of its ends; a yielding pivotal
suspension for said armature whereby both
ends of said armature may be brought nearer
to both of said cores; and a counting train

“associated with said armature and operable

thereby, substantially as described. -

3. In a telephone meter, a counting train
an armature controlling said counting train;
a movable carriage upon which said arma-
ture is pivotally sustained; two cores for.

said armature; means for causing one of said

cores to attract one end of said armature;
and<means associated with said armature for
closing a circuit whereby the remaining core
will be caused to attract the remaining end
of said armature whereby the movement of

- said armature and carriage will result, sub-

stantially as described,

4. In a telephone meter, a counting train

an armature controlling said counting train;
a movable carriage upon which said arma.
ture is. pivotally sustained; two cores for

said-armature; means for causing one of said

cores to attract one end of sajd armature;
means associated with said armature for
closing a circuit whereby the remaining core

- will be caused to attract the remaining ‘end

of said armature whereby the movemant of
said armature and carriage will result; and
an electrical switch disabling said. first
means upon the operation of said second
means, substantially as described.

5. In a telephone meter, a counting train
a pivoted armature controlling said counting
train; a carriage sustaining said armature
pivotally, said armature being free to move
pivotally without moving said carriage and
being free to move with its pivot by mov-

1,045,820

ing said carriage against its retracting
spring; a pair of electrical contact springs
associated with said armature and adapted

to be closed by the movement of said arma- -

tureé upon its pivot; and a second pair of
electrical contact springs associated with
said armature and adapted to be elosed by a
movement of said armature with its pivot,

substautially as described. :
6. In a telephone meter, an armature; a.

movable carriage upon which said armature

is pivotally sustained; two cores for said.

70

75

armature; means for causing one of said

cores to atiract one end of said armature; 2
cirenit controlling the attraction of the re:

80

maining end of said armature; means asso-

cinted with said armature for closing said

circuit; whereby the remaining core will be
caused to attract the remaining end.of said’
armature whereby the movement ofsaid
armature and carriage will result; a county-

Ing train; a driving pawl for said counting

train and controlled.

by said’ armature; the,

85

movement of the armature upon its pivot in. -

response to the attraction of said first men-
tioned core resulting in the engagement .of

the next ratchet tooth by said pawl and the

movement of said armature in response to .
the subsequent attraction of the second men- -

tioned core and during the continuance of
resulting in the driving of said counting
train by said pawl over a unit step of said
counting train, substantially as described, -

7. In a telephone meter, a counting train
a pivoted armature for operating said train;

a_carriage sustaining said armature pivot--

ally, said armature being free to move pivot-
ally without moving said carriage and being
free to move with
carriage agpinst its retracting spring; a pair
of electrical contact springs associated with
said armature and a 11
the movement of said armature upon its
pivot; and-a second pair of electrical contact
springs associated with said armature and
adapted to be closed by a movement of said

-armature with its pivot; a winding for mov--

ing said armature pivotally; a winding for
moving said armature and carriage; a cir-
cuit including said second winding and said
first pair of contact springs whereby the
energization of said first winding will result

in the energization .of said second winding; .

and a circuit including said first winding
and said second pair of contact springs
whereby the energization of said second
winding will result in the deénergization of

said first winding, substantially as described.

8. In atelephone meter, a counting ratchet ;

of said permanent magnet and controlling
said pawl; two magnet cores adapted to at-
tract the ends of said armature regpectively,

its pivot by moving said

apted to be closed by

95
the attraction of said first mentioned: core; -
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-a driving pawl; a permanent magnet, an -
-armature pivotally sustained in the field
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an attraction by one of said cores resulting
in the movement of said pawl to engage the
next tooth of said ratchet, and an attraction
by the other of said coves the first attracted
end of said armature continuing in an at-
tracted position, resulting in the movement
of said pawl in the other direction, substan-
tinlly as described. )

9, In a telephone meter, a counting ratchet;
a driving pawl: an armature pivotally sus-
tained in the field of a permanent magnet
and controlling said pawl; two magner cores
adapted to attraci the ends of said armature
respectively, an attraction by one of said
cores resulfing in the movement of said pawl
to engage the next tooth of said ratehet, and
an attraction by the other of said cores the
first attracted end of said armature continu-
ing in an attracted position, resulting in the
movement of said pawl in the other direc-
tion, n winding energizing said cores and

included in a felephone cireuit, and deter-.

mining. the end of said_armature attracted

dependently npon

scribed. :

10. Inatelephone meter,a counting ratchet;
a. driving pawl. normally positioned be-
tween two teeth of said ratchet; a perma-
nent magnet; an armatare pivotally sus-
tained in the feld of said permanent magnet
and eontrolling said pawl; an electromagnet
actizrg in conjunction with said permanent
magnet to control the preliminary movement

of said pawl; said electromagnet aeting in-
dependently of said permanent magnet to

determine the ultimate position of said driv-
ing pawl, substantially as described.

1. Inatelephonemeter,a counting ratchet ;
a driving pawl normally positioned be-
trween twe teeth of said ratchet; a perma-
nent magnet; an armature pivotally sus-
tained in the field of said permanent magnet
and controlling said pawl; an electromagnet
acting in conjunction with said permanent
magnet to control the preliminary move-
ment of said pawl; said electromagnet act-
ing independently of said permanent mag-
net to determine the ultimate position of
snid driving pawl, said electromagnet com-
prising in part a winding included in a tele-
phone cirenit, and determinitig the attracted
armainre end dependently upon the diree-
tion of carrent in the felephone line, sub-
stantially as described. . :

12. inatelephone meter.a counting ratchet;
a driving pawl normally positioned be-
tween two teeth of said ratchet; a perma-
nent magnet; an armature pivotally sus-
tained in the fefd of sald permanent mag-.
net and controlling said pawl; an electro-
magnet controlling ‘said armature in con-
junction with said permanent .magnet to
control the preliminary movement of said
pawl: said clectromagnet controlling said

the direction of current.
in the telephone line, substantially as de-"

b4

armature independently of said permanent
magnet to determine the ultimate position
of said driving pawl, substantially as de-
seribed. .

13. In a telephone meter, a counting
ratehet; a driving pawl novmally pesiticned
Detween two teeth of said ratehet. and
adapted to move preliminarily to engage the
last engaged ratehet tooth or the mnext
ratchet tooth: a perimanent maguet: an ar-
mature pivofally sustained in the field of
said permanent magnet and controlling said
pawl; an elecircmagnet eoitrolling - =aid
armature in conjunction with said perma-
nent maguet fto control the prefiminary
movement of said pawls said electromagnet
controlling said armature independently of
said permanent magnet o determine the
ultimate position of said driving pawl «ub-
stantially ay described.

14 In a telephome meter, a counting
ratehet; an armature having fonr positions.
iz, (1st) a normal position of rest, (2ndd)
an interniediate position, (3rd) an
tive infermediate position, (4th) an ultimate
position of attraction: means for mnving
Said armature from its fivst to its second and
then to its fourth positien. cr alternatively
frem ite first to its third and then fo ifs
fourth positien: and means for operating
said counting train when said armature
moves from its third to its feurth position.
substantially as described.

15. In a- telephone meler. a counting
ratchet and a pawl therefor, means for moev:
ing said pawl into an ultimate position, and
electremagnetic means for determining the
operative connecticn hetween said paw! and
caid ratchet during said ultimate movement,

16. Tn a telephone meter. a counting
satchet and a pawl therefor, means for mov:
ing said pawl into an ultimate position, and
electromagnetic means for determining the
operative connection hetween eaid pawl and
anid ratehet during said ultima’e movement.
said eclectromagnetic means being rendeved
cperative by the response of the called line
in the then existing connection, substantiaily
as described.

17. In & telephone meter. a registering de-
vice, a pivoted armature carriage; an arma-
ture pivoted upon said earriage and econtrel-
ling said registering device: a pair of elec-
tremagnets attracting the ends of said arma-
{ture alternatively to move said armature
apon said carriage, and attracting said ar-
mature simultaneonsiyv to meve said carriage
and armature, snbstantially as deseribed.

18. Tn a telephone nweter. a pivoted arma-
{ure carriage; an armature pivoted upon
snid carringe: a pair of electronagnets at-
tracting the ends of said armmture alterna-
tively to move said avmature upon anid car-
riage. and attracting said arma‘ure sinid)
tancously to move aid carringe andd avis

ead
<

dternan-
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ture; a counting train; a pawl for said train
dnd driven by said armature, substantially
as described. -

19. In-a telephone meter, a pivoted arma-
ture carriage; an armature pivoted upon
said carriage; a pair of electromagnets’ at-
tracting the ends of said armature alterna-
tively to move said armature upon said car-
riage, and attracting said armature simul-

taneously to move.said carriage and arma- .

- ture; a counting train; a pawl for said train
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and driven by said armature, said pawl rest-
ing normally between two ratchei teeth of
sald train and moving toward the Iast en-
gaged tooth or toward the next tooth, de-
pendently upon the direction of movement
of the armature upon its earriage, and
driven to its ultimate ratchet-driving posi-
tion by the movement .of said armature
jointly with said carriage, substantially as
described. ‘

20. In a telephone meter, a pivoted arma-
ture carriage; an armature -pivoted upon
sald carriage; a pair of electromegnets at-
tracting the ends of said armature alterna-

tively to move said armature upon said car--

riage, and attracting said armature simul-
taneously to move said carriage and arma-
ture; a counting train; a pawl for said train
and driven by said armature ; said pawl rest-
ing normally between two matchet teeth of
said train and moving toward the last en-
gaged tooth or toward the mext tooth, de-
pendently upon the direction. of movement
of the armature upon its carriage, and
driven to its ultimate ratchet-driving posi-
tion by the movement of said armature
jointly with said carriage; a winding upon
said cores; a contact controlled to be ¢losed
by said armature in its movement in either
direction upon said carriage; a circuit in-
cluding said winding and said contact and

adapted to move said armature and carriage -

whereby said armature and carriage move
and said pawl is driven to its ultimate posi-
tion consequent upon an initial movement

of said armature in either of its two alter-

native directions upon its pivot on said car-
riage, substantially as described. o

21 In a telephone meter, a pivoted arma-
ture carriage; an armature pivoted upon
said carriage; a pair of electromagnets at-
tracting the ends of said armature alter-
natively to move said armature upon said
carriage, and attracting said armature simul-
tanecusly to move said carriage and arma-
tiire; a counting train; a pawl for said train
and driven by said armature ; said paw! rest-
ing normally between two Tatchet teeth of
said train and moving toward the last en-
gaged tooth or toward the next tooth, de-
pendently upon the direction of movement
of the armature upon its carriage, and
driven to its ultimate ratchet-driving posi-
tion by the movement of said armature

1,046,820

jointly with said carriage; a winding upon-

said cores; a contact controlled to be closed

by said armature in its movement in either
direction upon said carriage; a circuit in-

cluding said winding and said contact and 70

adapted to move said armature and carriage,
whereby said armature and carriage -move
and said pawl is'driven to its ultimate posi-
tion consequent upon an initial movement of

said armature in either of its two alter- 75

‘native directions upon its pivot on said car-

riage; a second winding upon said cores
and controlling the initial movement ‘of said
armature, substantially as described.

22. In a telephone meter, a pivoted arma-
ture carriage; an armature pivoted upon
said carriage; a pair of electromagnets at-
tracting the ends of said armature alter-
natively to move said armature upon said

carriage, and attracting said armature simul- 8

taneously to move said carriage and arma-
ture; a counting train;a pawl for said train
and driven by said armature, said pawl rest-
ing normally between two ratchet teeth of
said train and moving toward the last en-
gaged tooth or toward the next tooth, de-
pendently upon the direction of movement
of the, armature upon its carriage, and
driven to its nltimate ratehet-driving posi-
tion by the movement of
jointly with_said carriage; a winding upon
said cores; a contact controlléd to be closed
by said armditure in its movement in either
direction upbn said carriage; a circuit in-

cluding said winding and said contact and 100

adapted -to move said armature and car-
riage ‘whereby said armatare and carriage

move and sard pawl is driven to its ulti-.
mate position consequent upon an Initial

movement of said armature’in efther of its 105

two alternative directions upon-its pivot on-

-said .carriage; a second winding upon said -

cores and controlling the initial movement
of said armature; a permanent ‘magnet
whose field influences ‘said
coves to determine the direction of the initial
movement of said armature by the direc-
tion of current through said second wind-

ing, substantially as described.
. 23. In a telephone meter, a piveted arma- 135
.ture carriage;

an arinature pivoted wupon
sgid carriage; a pair of electromagnets at-
tracting the ends of said armatuve alter-
natively to move said armature upon said

carriage, ~ and abtracting said armature 120

similltaneously to move said carriage and
armature; a counting train; a pawl for
said train and driven by said armature,
said pawl resting vormally between two
ratchet teeth of
toward the last engaged tooth or toward the
next tooth, dependently upon the direction
of movement of the armatuye upon its car-
riage, and driven to its ultimate ratchet-

driving position by the movement of said 130

380

B

said armature gy

armature and 119 .

said {rain and moving igs
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srmatare jointly with said carriage; a wind-
ing upon said cores; a contact controlled to
e closed by said armature in its movement
in either direction upon said carriage; &
cireuit including said winding and said con-

“tact and adapted to move said armature and

carriage whereby said armature and car-
riage move and said pawl is driven to.its
witimate position onsequent upon ‘an initial
movement of said armature in either of its
two alternative directions upon its pivet on
said carriage; 2 seeond winding upon said
cores and controlling the initial movemeni
of said armature; a permanent magnet

whose feld influences said armature and |

coves bo determine the divection of the initial
movement cf said armature by the direction
of current through said second winding; an
electrical switch controlled by said armature
and ecarriage when moving together and
operating to discontinue the current through
said second winding; substantially as de-
serihed. . B . :

24, Tn.a telephone meter, a pivoted arma-
ture carriage; an armature pivoted upon
said carriage; a pair of electromagnets at-
tracting the ends of said armature alter-
natively to move said srinature upon said
carriage, and attracting - said armature
simultaneously to raove said carriage and
armature; s counting train; a pawl for said
train and - driven by said armature, said

~pawl resting normally between two ratchet

teeth of said train and moving toward the
last engaged tooth or toward the next tooth,
«dependently upon the direction of move-
ment of the armature upon its carriage and
driven to its ultimate ratchet-driving posi-
tion by the movement of said armature
jointly with said carriage; a winding upon
said cores; a contact controlled o be closed
by zaid armature in its movement in either
divection upon said carriage; a circuit in-
cluding said winding and seid comtact and
‘adapted to move said armature and carriage
whereby -said armature and carriage move
and said pawl is driven to its ultimate posi-

tion consequent upon an initial movement’

of said armature in either of its two alter-
native directions upon its pivot on said car-
riage; a second ‘winding ‘upon said cores
and controlling the initial movement of said
armature; a permanent magnet whose feld
influences said armature and cores to de-

termine the direction of the initial move-

ment of said armature by the direction of
current through said second winding; an

electrical switch controlled by. said arma-'

ture and carriage when moving together and

¢ operating to discontinue the current through

said second winding; and disrupting means
{for the cireuit including said first winding,

_substantially as described. :

25. In a telephone meter, a pivoted arma-
an armature pivoted upon

- tion upon said carriage; a circuit ineluduéﬁ
‘said winding snd said contact and adapted
' to Taove said armature and carriage, where:

-said carriage; a pair of electromagnets at-

tracting the ends of said armature alter-

| natively to move said armature upon said

carriage,” and attracting said armature
simultaneously tc move said carriage and,
armature; a counting train; a pawl for said
train and driven by said armature, said
pawl resting normally between two ratcheb
teeth of ssid train and moving' toward the
last engaged tooth or toward the next tooth,

' dependently upoun the direction of movement

of the armature npon its carriage and driven
to its ultimate ratchet-driving position by

70

the movement of said armature joinily with .

said carriage; s winding upon said cores;.
& contact coxgtrolled to be closed by said-
armature in its movement in either direc:

by said armature and carriage move and

said pawl is driven to its ultimate position
- consequerit upon an initial movement of said
' armature in either of its two alternative fi s N
_rections upon its pivet on said carriage; &’
- second”winding upon said cores and coen- -
'trolling the inttial movemest of said arma-

ture; a permanent magnet whose fleld in-

' fluences said armature and cores o deter-
mine the direction of the initial movement

of said armature by the direction of current
through sald second winding; an electrical

“‘switch controllied by said armature and car-

riage when moving together and operating
to discontinue the current through said. sec-
ond winding; and disrupting means for the
circuit including said first winding, said

80

5
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95
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disrupting means being external to the meter -

mechanism per se, substantially as described.
26. In a telephone meter -systéem, two

108

classes of telephone lines; a counting meter; - -~

an armature for said meter; a movable car-
riage upon which said armature is pivotally
-sustained ; two electromagnets for said arms.-
ture ; means for causing one of said electro-

11¢

magnets to attract a predetermined end of

said armature, the armature end’ attracted-

being determined dependently upon the class .-

of telephone line called in the then existing "~

cofinection, substantially as described.
27 In a telephone -meter ‘system, two
classes of telephone lines;a telephane meter;

115

an armature {br sgid meter: a movable car-
riage upon which said armature is pivotaily -

sustained ; two electromagnets for said arma-~
ture; means for causing one of said electro-

120

magnets to attract a predetermined end of

said armature, the-armature end attracted

of telephone Iine cglled in the then existing
connection; s'counting train forming a part.
of seid “meter; and means for regutering’

g unit upon said counting train dependently

being determined dependently upon the class. .

12k

upon the identity of the armature end ini-

tially attracted, substantially s described.

13¢
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in a telephone meter, o pivoted arma-
ture; two electromagnet cores positioned to
attract the ends of sald armature resnes-
tively; means for spergizing one of sai
cores io atlract one end of said armat
and the second of said cores to re
armattire; means subsequently opersh

energizing the said second core to obirac

&
second end. of said armature; the fiv
tracied end of said armature continud
an attracted position, and » counting trai
operafed by said armature when so ativact
substantially as described. :

80. In a telovhone meter, a pivoler
wre; two electromagnet COres:

3 d to
; o
stiract the ends of said armature resp

N
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tvely; smeans for mergizing one of aaid
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rcores to ativsct the armature; sn electrical

cirenit controlled by the armature and closed
when the armaiure is thus stiracted; said
circuit when closed operafing to emergize
said remaining cove bo atftract the remaining
end of said armatnre; and a counting train
operated by said armature whexn so attracted,
substantially as described.

3L In a telephone meter, a pivoted arma-
tare; two electromagnet coves positioned to
attract the ends of said armature respec-
tively: means # energizing one of said
oores to attract one end of the armature and
the second core to repel said armature; an
electrical cirenit controlied by the armature
and closed when the armatire is thus at-
tracted, said cirenit when closed operating
to energize said second core to atfract the
second end of saig armature; and a counting
train operated by said armatnre when so
attracted, substantiolly as described.

Signed by me at Sah I rancisco, county of
San Franeisco and State of California, in

the presence of twe witnesses.

GERALD DEAKIN.

Witnesses: -
Jouw H. Gisa,
Taoye Maconrsug,
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