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To ill thor, it may concern. 
Be it known that I, GERA,i} : A R.IN, a 

citizen of the United States of America, and 
a resident of Oakland, county of Alaineda. 
and State of California, have invented a 
new and useful improvement in Telephole 
Meters, of which the following is a specifica 
tion. My invention pertains to electromagneti 
'ally controlled counting devices and is de 
signed particularly for use in a telephone 
central office. My invention pertains to the electronag 
netic mechanish controlling a col inting 
train and is adapted for use with any teie 
phone ineter system in which current of a 
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 directio is 
passed over the wire; in the preferred forul 
of my invention, the operating coil of the 
meter is renoved from the wire when the current of the predetermined strength 
passes, whether the current be of direction 
such as to cause the operation of the count 
ing train of the meter, or of the opposite 
direction. 

In the preferred form of my invention, 
provide a meter having an operating coil 
adapted to be included in 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 nisin in one way producing a registration 
upon the counting train of the meter and re 
moving the controlling coil from the tele 
phone line, and the operation of the Jaecha 
nism in the other way producing no regis 
tration upon the counting train of the me 
ter, but removing the controlling coil from 
the telephone line. For the purpose of explaining the opera 
tion of the device of my invention, I illus 
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trate a portion of the circuits and apparatus 
of an automatic telephone exchange with a 
meter device associated there with. 

show a system in which the device of 
my invention is associated with a subscrib 
er's line and is adapted by the circuits and 
mechanisms of the central office to register 
one additional unit upon its counting train 

the presence of the in 

upon the first answering of a called line in 
respoise to a call originating upon the sub 
striller's line pertaining to the meter. 
sh; w flirther, means whereby lines for ter 
minating calls are divided into two classes, 
the first ciass of which controls the meter of 
the calling line is register a unit upon a 
counting train when first answering a call, 
and the sec{ } { class of which controls the 
metel' in Sich aller as not to operate the 
counting trail. 

in an automatic telephone central office 
equipment of airy of the types now widely 
used, a line entering the office branches into 
two paths. I e i if which passes to the mui 
tiple terminals of the connectors and carries 
all calls in whici that line is a ca, 'd line, 
aid the see oil of which extends tow: 'd the 
Select ())'s aid renails idie or is disconnected 
(litriiig it coltin lace of calls terminating 
upon the li:ite it carries the operating cir 
citits (if is lie for all calls originating 
1) the }}}... the 'arch to the connector 
in tipi. 'e' ailing in used in such calls. 

| instal inly ii)))'oved meter in the call 
fol' wa'liig ira in of the subscriber's line, 
this lucing it in a position where it is in 
active )(ii; any connection in whici the 
("all-lectivija: )'t nel of the line is used. 

in tile select is (): cinector's I show relays 
an ic lits, whereby the answering of a 
('i it'll line will increase the current upon the 
'alling ille adjust any meter so as not to 

ei'ate () the tedeterlined current value 
Xisting efore the answering of the called 

line, and so as to opei'ate on the prede 
te' initied a 'ger current value existing after 
the at is vering of the called line. provide 
lipoll the operating parts of the neier two 
electrical contacts operated successively and 
having the following functions: The con 
tact first (pe 'ated closes at auxiliary circuit 
which coit' is the aeter thereafter. The 
collt::t seco), d operated removes the meter 
electrically fion is lie, leaving the line 
circuits cle: ' and inci inodified as unbal 
anced during the conversation by reason of 

ster in association with 
the line. To provide for unlocking the me 
tei' at the tellination of the connection, that it laity 'eiliri; it "oper condition prepara 
tly it: 'egistering to as ensing connec 
tion, ake the attxiliary is locking circui 
taro ligh a electrical coiliac re. 
S{} 

30 

8. & 

70 

g 5. 

8 

9 ) 

00 

  

  

  

  



2 

changed incidentally to setting up a connec 
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 locking 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 
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conditions. 
For controlling the current values upon 

the meter's line, I show a relay in circuit 
with the called line, having contacts upon 
its armatures to control the resistance of the circuit of the calling line. 
To provide for the completion of connec 

tions with predetermined lines without in 
volving the operation of the meter, I polar 
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ize the meter mechanism and show consect 
ing units furnishing to the calling line cur 
rent having a direction reversed as com 
pared with the direction of the usual current 
intended to operate the meter. These 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 direct battery connec 
tion adapted to operate the meter and its counting train. 
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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 used 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 so 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. 
5 being found in continuation in Fig. 1 to complete the talking connection. 

Referring to Fig. 1, the polarized relay 
and servicemeter shown therein is intended 

60 

to combine the functions of a polarized re 
lay and of a service meter, the line winding 
15, being of low resistance and inductance 
and therefore being adapted to be included 
the same time of sufficient strength incre 
ating an initial magnetic field to move the 

65 armature 4, to which the block 5 is rigidly 

ductors 21 and 21 with 
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attached, to lift the spring 20 by 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 block 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 
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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 flow. 
It is also evident that after the electromag 
net has been caused to act as a polarized 
electromagnet it is then in position, when 
subjected to the strong magnetizing force of 

set up by the winding 16 being capable of 
over-powering all polarizing effort of the permanent magnet. 
The winding 15 is connected through con 

the central office cir 
cuits of Fig. 3. 

Referring now to 
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 

Fig. 3, 22 is a substation 
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90 
the winding 16, to act as a non-polarized - 
magnet, the stronger field of magnetization: 
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05 phone apparatus now in common tuse, as 
also as true of the remainder of the connect 
ing units which I show and describe in con 
nection with my invention herein. Upon 
the rising of the 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 again to 
the battery B. The trip magnet 24, being 
respectively as 50, 51, 52, 53. These con 
tacts are thus in common use in individual 
line switches of automatic telephone sys 
tems, and it is their regular office in such 
systems, as it is in Fig. 3, to extend the limbs 
of the calling line toward some idle connect 
ing unit. Any of the usual methods where y 

bridged relay, such as 26, are satisfactory 
vice. ... For the sake of clearness Il ave omitted 
arrangements for the operation of my de 
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15 energized, closes all of the contacts shown 

the individual switch containing trip 
magnet 24 selects and connects with the line 

O to an idle connecting unit containing a directly in a telephone circuit, and being at . 
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diliary features of the telephone systems re 
(iiire: the relay 26, however, has two pairs 
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iron the trip inigiet 24 the means by which 
the polit: its 10,5}. 52, 53 are closed. 
slow ill collection with the trip illuginet. 
however the a lattire and contact. 27. 
Whenever the trip magnet 24 is energized : 
contact at 2 is closed, and this places : 
ground in the Wire 2S. No apparatls 
perates as a result (if grounding the col): 
(heter 2S intil a coöperating action shall 
have taken place. ... 
The relay 29 is of similar character to the 

relay 23, both being in general the two re 
jay's customarily provided in a connector of 
at al; tiliatic telet:)ile exchange, the 'egil 
iai' (fice of such connector being to find and 
connect with a called line in the nultiple 
(if illes () which the connector has access. 
The relays :23 and 29 respectively furnish 
carrent for conversation to the substations 
22 and 23. These relays as current supply 
bridges are counterparts of current supply 
Iridges in lilanual switchboard connecting 
cords, and the condensers 30 and 31 sini 
larly interrupt the connecting circuit so that 
direct current from the relay 26 lilay inct 
pass to the substation 23 all vice vel'sa. 
Further, relay 26 is that which is known ill 
}rdinally at tenuatic practice as the " front 
bridging relay of the connector, and the 
relay 29 is that which is known as the "back 
bridging relay of the connect Cir. The re 
lay 29 may be of whatever resistance the or 

if windings, oie high and the other low in 
resistance, a siggested resistance being 250 
(ins each for windings 26 and 2,000 ohus: 
teach for windings 23. 11 connection with 
sitch resistances in the relay 26, the resist 

ce of winding 5 may be 50 ohms. The 
balance of resistances, turns and potentials 
however shall be such that winding 15 shall 
lot operate artinature 4 when traversed by 
current through windings 26' unassociate 
by current through windings 26, but slal 
operate its annature to close the contact be 
tween springs 20 and 13) when current frt in 
battery 3 flows through wildings 26' an 
26' jointly and thence through will cling 15. 
in the act of making : call, therefore, the 
slipseriel' at stustation 22 closes his liiie at 
he switchhock and by illeri's of the us tal 

(tial intert: pts the line i series (if i) pulses 
at 33). The closing of the line operates the 
trip magnet 24, groids the conductor 2S 
at 27, and cises all the contacts 50, 51, 
52, 53. - A descriptic: 1) of the line switching de 
vice whose parts are shown at 24, 42, 50. 51. 
52 and 53, will be found in the Tester, 
illestrian of January 11th, 1st, and 25th. 1908. Relay 40 now is energized by current 
from battery B through 40 to ground at 52. 
Trip magnet 24 thus is cit off from the line, 
but as it has operated to trip or release mech 

3. 

anish to ciose contacts (). 51, 52, 53, which 
contacts retain closed litti 'eleased by the 
release inagliet 42, so also it holds coll tact 
27 closed as is usual in contacts associate 
with such tripping if it lividiii! a utilati: 
switches. The lie frt in substation 22 t) \\ 
is 'lised through side switch arms ()1, 192 
to line relity 103, which is energized and - 
tracts its arnature. The attraction of the 
arnature (if 103 energizes release relay 101. 
which is so constructed that it "esponds only 
to current citanges in its helix. When the 
changed condition is unaintained for a lire 
deterlined period. . The impulse transh it 
ter 29 now is operated by the subscriber to 
interrupt the line a predetermined nuinie! 
of titles, the utanaber of which is tieteriliile! 
by the directory number of the desii'ed line. 
each of these interruptions being very brief 
and the closure there between iting also 
very brief. The durations of the inter lip 
tions and closures respectively, a 'e such that 
relay 103 responds and relay 103 does I) () { 
respond. By the device 39 relay 103 is per 
mitted to release its arhature for each cir 
cuit interruption, opening the front contact 
but not affecting relay 10-4 and closing 
its back contact which closes in successive 
closures, the circuit extentling f'(a) earth 
through lack contact 103, first contact 10-4, 
helix of 105, vertical magnet 106, side switch 
an 10 and battery to earth. Relay 105 is 
so constructed mechanically that it attracts 
its arnature upon the first of these inpulses 
but does not release it betwee), successive in 
pulses; however, it releases its ariature 
after the cessation of the last impulse. We'- 
tical magnet 10ti has respouced to each ill 
pulse and has eitected the moving of select 
ing switch brushes (1' wiper's 108, 10S. 108, 
as retired in systells of the general type 
descriled in the publication above referred 
t(). ISV the attraction of ai'iature of relay 
105 circuit was closed from earth through 
that : 'al:ture, through helix in the private 
illagnet 109 and through battery to earth, 
energizing private n)agnet 109, during the 
series of ill pulses and decinergizing it aiter 
the Serivs and after the release of relay 105. 
The detergization of private magnet 109 
111) \'es all side switch levers to the middle 
position. In this position relay 103 is held 
energized over the line circuit, holding relay 
104 eilergized also. A circuit is established 
from battery through switch ava 107, ro 
taly magnet 110 and interrupter 11, ice 
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ginning the rotation of brushes 108, 108. 
108'. When the first set of waiting trunk 
contacts is engaged, circuit is closed, if the trunk be busy, from battery through private 
magnet 109 of the first selector F, switch 

25 

arna 112, wiper 10s', contact of relay 104. 
(if the second selector S of the busy trunk, 
switch arm 113, switch arm 112, wiper 10S 
Over the trunk conductor, through armature 13G 
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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 26 to earth, en ergizing private magnet 109. This energi 
zation of private magnet 109 continues so 
long as busy trunks are passed over by the 
wipei 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 S is energized and relay 104 also, continuing the energization of release mag 
net 104 of the first selector F through the 

20 

25 

circuit from battery, helix of 104 of F, 
switch arm 112, brush 108' 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 S is controlled 
in identically the same manner by a second 
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series of breaks at the controlfing device 39, 
and connection is established thus from sub 
station 22 to connector C of Fig. 6. The 
impulses caused by the breaking of contact 
39 at the substation now operate 1relay 26 of 
the connector and by-mechanism which is 
disclosed in the publication above 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 33 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 permanent magnetism of the metering de 
vice, and is sufficient 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 
ends of armature 4 and for the movement of 
carriage 6, a strong current through wind 
ing 16 is required. Winding 15 operates 
armature, 4 and closes contact 20-19 by at 
tracting the lower end of armature 4, the 
direction of the current, from plus pole of battery B through 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 does two things: 
Spring 20 makes contact with spring 19 and 

1,045,820 
arm 2 of counter 1 is advanced from position 
c to position a because of the rocking of 
amature 4 upon its pivot 7. Armature 4 is 
pivoted at 7 on carriage 6, which carriage 
is pivoted 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 against 
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 magnetic flux to such an extent 
as to cause both cores to attract the arma 
ture 4, and to cause carriage 6 to Swing on 
the pivot 8. The movement of the carriage 
6 thus permits armature 4 to advance until 
it is in contact with both cores of the mag 
net; the counter arm 2 thus is advanced 
through link 3 from position a to position b. 
The mechanism of the counter 1 is such as 
to register one additional unit on its count 
ing train by the movement of arm 2 from 
position a to position b and a registration 
thus is made upon the connection here con 
sidered. Further, as carriage 6 per its ar 
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mature 4 to advance, the block 5 acts upon 
the inclined surface of spring 20 and lifts. springs 20 and 18, causing spring 18 to rise 
and make contact with spring 17, thus short 
circuiting line winding 15; spring 20 main 
tains contact with spring 19 and the relay 
thus remains locked and the line winding 
remains short circuited throughout the en 
suing conversation. . . . 
The conversation having been finished, the 

hanging up of the receiver at substation 22 
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 magnet, 42. This 
magnet is the usual 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 
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110 
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ings and so the armature4 is released and 
returns to its normalondition and position. of idleness as showr in F Fig.1, the counter arm 2 returning from position b to posi 
tion c. . - : . 
The conductors 

the branches of the line leading to multi 

20 
60 and 61 are respectively 

pled connector contacts and it...is over, them. .. - 
that terminating calls are made to substation 
22. The conductor 62 will be grounded by Such a terminating call and so will op 
ate the relay 40, thus removing the t p 

| the line while such a termi 
magnet 24 and the ground at battery.B. fro   
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'g'ess. As the trip magnet callot oper 
at ( while relay 4 () is energized and as no 
(iii'ieill is) ws ti I') igt (') indic: ; ) is 21, 15. 
1. Wile: the connectiti is trade to sista 
it in 22 through conductors 60-61, no termi 
natin: li foi' substation 22 can operate 
tle inster'. 

2 
t 

iig. i. 1 show a coinects' circuit in 
which the relation of lattery 3 to the line 26 
is 'evei'sed. 
(*): in lilies for whose terminating cails no 
('il 'ge is () ie inade on the meter of the 
'alling line. The relay 26 of such a con 
nec is a will give current to the calling line in 
the direction teiding to operate the arma 
tire t if the meter nechanism of Fig. 1 y 
att racting its lippei' end and repelling its 
lower end. Stich an al'ma fare movement re 
suits immediately in the moving of the 
counter arm 2 from position a to position h 
without passing that ai'in first in position a 
and therefore. Witboat 'egistering tipon the 
('inting train : Silch: ; ; ; ics' Gaeant, 
'ests aiso in the lifting. she contas: : 
spring 20 and the closing if the *(i) tact of 
that spring at spring 19, closing circ; it 23, 
25, 16, 20, 19, 28, 27, earth, resulting as 39 
fore in the overpowering of the field of the 
hermanent lagnet by the increased electro 
im::getic field and the resultant attraction 
if both ends of the armatire 4, pilling car 
riage 6 against the tension of spring 12 and 
closing contact between Springs 1-18, short 
circuiting the relay or line winding 15 and 
leaving the meter mechanism locked depend 
elt tip? in the continiance of circuit through 
contact. 27, hat without having registered 
pot the counting train. 
r imination between a registered Sie dis 

and a nois-registered call originating fron 
st station 
conter arm 2 from a to is and, upon release. 
from t to as compared with operating, it 
from 6 to a, thence from a to h, and upon re 
lease, from h to c, the movement of the arm fi'oh ( to being necessary for making the 
registration upon the counting train. The 
ino'er ent from 3 to a permits the iriving 
a Yi is engage the succeeding tooth of the 

ratchet of £i he coanting traii, the noverheit 
from G to 5 drives the counting frain, and 
file movement from 6 to ( or from a to his 
is fruitful. A nature 4 is placed upon carriage 6 
(1st) for the purpose of obtaining a greater 
range of movement for the aim 2 controlling 
the pawl of the counting train, and (2nd) 
to obtain the greater power of the non-polar 
ized attraction of the armaire when driv 
ing the counting train through arm 2 and 
yet to retain the advantages of polarized 
coat roi in initiating the 3rmature action. 

iiie arnature this las four positions, 
viz. (1st) a normal position of rest, (2nd) 
ai, infermediate position which may be re 

It is such a connector as would 

22 is attained by operating the 
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cited as the position taken by the armature 
when its upper end is attracted and its over 
end repelled, (3rd) all alternative illerie 
(iiate position, which is the position taken 
when its lower end is attracted and its upper 
end repelled, and (4th) an ultimate position 
(of attraction which is substantially in con 
tact with both of the cores, the pivoted car 
riage yielding to permit the arnature to 
take the fourth position. The arian 2, and 
therefore the driving pawl als. has four 
39sitions corresponding with the four psi 
tions of the armat are 4, its second and forth 
positio is being not greatly different. 
seen that the armature alway's noves fro) 
its first to its fourth position, sometimes 
moving from its first to its second and then 
to its fourth position, and sometimes fronn 
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: 
to avoid the operation of the counting train 
electrical conditions are provided by which 
the arnature may be moved from its first to 
its second and then to its fourth position. 

In many existing automatic central offices 
the current impulses flowing through sub 
are of such strength that they would cause 
the operation of the armature 4. For such a 
central 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. when the device is applied for service 
in an exchange of this class. Spring 20 is 
an added mechanical spring for centering 
the arnature 4 by pressing upon the block 5. 
Spring 20 is lifted only when armature 4 
in ov's i? its counting or third position. Be 
twee; 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 
automatic central office apparatus to set up 
the desired connection. When the called 
iine answers, a current in the reverse direc 
tion and of staficient strength to operate the 
meter will attract the lower end of armature 
4, lifting 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 
anism is not removed from the line circuit 
on free or non-registering calls. 

Having this described my invention, what 
I claim as new and desire to secure by 
United States Letters Patent is : . . . . . 

1. 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 
both of said cores; a polarizing permanent 
magnet; circuits and apparatiis for causing 

It is 
80 

85 

90 

station 22 when setting up the connection 
95 

00 

110 

ab 

20 

25. 

30 

  



6 

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 arma ture; circuits and apparatas for cising the 
other of said windings to cause both of said 
cores to attract both ends of said armature 
simultaneously; a yielding pivotal suspen 
sion for said armature whereby both ends 

0. 

5 

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 
circuit for causing the other of said wind 
ings to cause both of said cores to attract 
both ends of said armature simultaneously, 
said circuit 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; 
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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; 
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; 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 
piyotally without moving said carriage and 
being free to move with its pivot by mov 
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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 
ture 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, substantially as described. 

6. In a telephone meter, an armature; a. movable carriage upon which said armature 
is pivotally sustained; two cores for said. 
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armature; means for causing one of said 
cores to attract one end of said armature; a. 
circuit controlling the attraction of the re 30 maining end of said armature; means asso 
ciated 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 of said 
armature and carriage will result; a count ing train; a driving pawl for said counting 
train and controlled by said armature; the 

35 

movement of the armature upon its pivotiri, i. 
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 
the attraction of said first mentioned core, resulting in the driving of said conting 
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 its pivot by moving 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 armature upon its 
pivot; and a second pair of electrical contact 

00 

0. 
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 deenergization of 
said first winding, substantially as described. 

8. In a telephonemeter, a counting ratchet: 

et cores adapted to at said pawl; two magn 
tract the ends of said armature respectively, 
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a driving pawl; a permanent magnet, an 
armature pivotally sustained in the field of said permanent magnet and controlling 
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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 cores 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 
tially as described. 

9. In a telephone meter, a counting ratchet; 
a driving pawl: an arnature pivotally sus 
tained in the field of a permanent magnet 
and controlling said pawl; two magnet cores 
adapted to attract the ends of said arnature 
respectively, an attraction by one of said 
cores resulting in the movement of said pawl 
to engage the next to eth (if said ratchet, and 
an attraction by the other of said cores the 
first attracted end of said armature contint 
ing in an attracted position, resulting in the 
movement of said pawl in the other direc 
tion, a vinding energizing said cores and 
included in a telephone circuit, and deter 
mining the end of said arnature attracted 
dependently upon the direction of current 
in the telephone line. substantially as de 
scribed. - 

10. In a telephone meter, a counting ratchet: 
a driving pawl, normally positioned be 
tween two teeth of said ratchet; a perma 
nent magnet; an armattire pivotally sus 
tained in the field of said permanent magnet 
and controlling said pawl; an electromagnet acting in conjunction with said perimanent 
magnet to control the preliminary movement 
of said pawl; said electromagnet acting in 
dependently of said permanent magnet to 
determine the ultimate position of said driv 
ing paw, substantially as described. 

ii. In a telephone meter, a countingratchet: 
a driving pawl normally positioned be 
tween two; teeth of said ratchet; a perma 
ment magnet: an armature pivotally sus 
tained in the field of said permanent magnet 
and controlling said paw; 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 
said driving pawl, said electromagnet con 
prising in part a winding included in a tele. 
phone circiit, and determining the attracted 
armature end dependently upon the direc 
tion of current in the telephone line. Sub 
stantially as described. 12. in a telephone meter', a counting ratchet: 
a driving pawl normally positioned le 
tween two teeth of said atchet: a perma 
ment magnet; an armature pivotally sus 
tained in the field of said permanent mag 
not and controlling said pawl; an electro 
magnet controlling said ari nature in con 
iunction with said permanent magnet to 
control the preliminary movement of said 
pawi: said electromagnet controlling said 
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armature independently of said permanent 
magnet to determine the ultimate position 
of said driving pawl, substantially as de 
scribed. 

13. In a telephone meter, a counting 
'atchet: a driving pawl normally positionet 
between two teeth of said ratchet, and 
adapted to move preliminarily to engage the 
last engaged atchet tooth r the next 
'atchet tooth; a peinlinent magnet ; ai : I'- 
mature pivotally sustained in the field of 
said permanent magnet and controlling sail 
pawl: an electromagnet controlling said 
a 'nature in conjunction with said perilla - 
nent magnet to control the preliminary 
movement of said pawl; said electromagnet 
controlling said ariatire independeitly (if 
said permanent magnet () deterline the 
ultimate position of said driving pawl. st 
stantially as described. - 

14. In a telephone meter, a coiinii!g 
ratchet: an armature having for positions, 
viz. (1st) a normal position of rest. (2nd) 
an intermediate position, (3rd) an it in: - 
tive infermediate position, (4th) an ultimate 
position of attraction: meals for in?iving 
said armature from its first to its second and 
then to its fourth position. r alternatively 
from its first to its third and then to its 
fourth position; and means for operating 
said counting train when said a nature 
moves from its third to its fourth position. 
substantially as described. , 

15. In a telephone meter, a counting 
'atchet and a pawl there for, means for in '- 
ing said pawl into an ultimate (sition, lit 
electromagnetic means for deter lining the 
operative connection between said pawl and 
said ratchet during said ultinate novellent. 

16. In a telephone meter, a cot inting 
ratchet and a pawl therefor, means for nov 
ing said pawl into an ultinate position, and 
electromagnetic means for determining the 
operative connection between said paw and 
said ratchet during said ultimate hovenient 
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said electromagnetic means being rendered . 
operative by the response of the called line 
in the then existing connection, substantially 
as described. 

17. In a telephone meter, a legistering cle 
vice, a pivoted armature carriage; an artia 
ture pivoted upon said carriage and contre 
ling said registering device: a pair of elec 
tromagnets attracting the ends of said airilla 
tire alternatively to move : it a 'nature 
upon said carriage, and attracting said ar 
mature simultaneously to move said carriage 
and armature, substantially as described. 

18. In a telephone meter, a pivoted a rilla 
tire carriage: an armature pivo"ed pon 
said carriage: a pair of electron)agnets at 
tracting the ends of said art nature alterna 
tively to move said an attire upon said car 
riage. and attracting said arma tire sin it 
taneously to nove said carriage aid it"; iii. 
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ture; a counting train; a pawl for said train 
and 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 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 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 
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 
and driven by said armature: said pawl rest 
ing normally between two latchet teeth of 
said train and moving toward the last en 
gaged tooth or toward the hext 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 closed 
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. 

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 
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 ultimate ratchet-driving posi 
tion by the movement of said armature 
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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 
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, 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 arnature upon said 
carriage, 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 armiature, 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 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 closed 
by said armiiture 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 car riage whereby said armature and carriage 
move and said pawl is driven to its ulti 
mate position consequent upon an initial 
movement of said armature in either of its 
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 armature and 
cores 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 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 
similtaneously to move said carriage and 
armature; a 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 movement of the armature upon its car 
riage, and drives to its ultimate ratchet 
driving position by the movement of said 
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armature jointly with said carriage; a wind 
ing upon said cores; a contact controlled to 
be closed by said armature in its movement 
in either direction upon said carriage; a 
circuit including said winding and said con 
tact and adapted to move said armature and 
carriage whereby said armature and car 
riage nove and said pawl is driven to its ultimate position onsequent upon an initial 
novenest of said armature in either of its 
two alternative directions upon its pivot on 
said carriage; a second winding upon said 
cores and controlling the initial movement. 
of said arnature; a permanent magnet 
whose field influences said armature and 
cores to determine the direction of the initial 
movement cf said armature by the direction 
of currett through said second winding; an tip; upon said winding and said contact and adapted 

to moye said armature and carriage, where. 
by said armature and carriage move and 
said pawi is driven to its ultimate position 
consequefit upo an initiai movement of said 
arnature in either of its two alternative di . rections upon its pivot on said carriage; a 
Second winding upon said cores and con 
trolling the initial movement of said arma 

electrical switch controlled by said armature 
and carriage when moving together and 
operating to discontinue the current through 
said second winding; substantially as de 
scribed. 

24. 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 Inove said armature upon said 
carriage, and attracting said armature 
simultaneously to roove said carriage and 
armature; a counting train; a pawi for said 
train and driven by said armature, said 
pawi resting normally between two ratchet 
feeth of said train and moving toward the 

3b last engaged tooth or toward the next tooth, 
-dependently upon the direction of novel 
ment of the armature upon its carriage and 
driven to its ultimate ratchet-driving posi 
tion by the movement of said armature 
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 
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 field 
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 Ineans 
for the circuit including said first winding, 

... substantially as described. 
25. In a telephone meter, a pivoted arma 

an armature pivoted upon ture carriage; 

s 

- said carriage; a winding upon said cores; 

jointly with said carriage; a winding 

said carriage; a pair of electromagnets at 
tracting thé ends of said armature alter 
natively to move said armature upon said 
carriage, and attracting said armature 
simultaneously to move said carriage and 
armature; a counting train; a pawl for said 
train and driveti by said arnature, said 
pawl resting norinally between two ratchet 
teeth of said train and moving toward the 
last engaged tooth or toward the next tooth, 
dependently upon the direction of movement 
of the armature upon its carriage and driven to its ultimate ratchet-driving position by 
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the movement of said armature jointly with 
3 contact controlled to be closed by said. 
artinature in its movement in either direc 
tion upon said carriage; a circuit isg 

by 
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ture; a permanent magnet whose field in 
figences said armature and cores to deter 
mine the direction of the initial movement 
of Said armature by the direction of current 
through said second winding; an electrical 
Syvitch controlled by said armature and car riage when moving together and operating 
to discontinue the current through said sed ond winding; and disrupting means for the 
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circuit, including said first winding, said 
disrupting means being external to the meter 
mechanism perse, Substantially as described. 

26, in a telephone meter system, two 105 
classes of telephone lines; a counting meter; 
an arimature 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 C 
insignets 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 . 
connection, substantially as described. 

27. In a telephone meter system, two 
classes of telephone lines; a telephone rheter: 
an armature for said meter: a movable car. 

115 

riage, upon which said armature is pivotally 
Sustained; two electromagnets for said arma 20 
ture; means for causing one of said electro 
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 
connection; 2 counting train forming a part 
of said ineter; and means for registering 
a unit upon said counting train dependently 
upon the identity of the armature end ini 
tially attracted, substantially as described. 
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... in a telephone meter, a pivoted arra 
: ; two siectronaghei, cores positi{}}}{d it 

tract the ends of saici armatice respec 
is ; means for Cile:rgizing one of said 

cores to attract, aye eyes of said aria: { 
means Silisequentiy operable for energ 
the remaining core it 8 tigct, the retaini: 
end of said armaitre; the first, attracted : of said ::ignature conti 

and a cotiating trai, operater iy 
aire win ei, so it': Cieci. s. bsia, Ei ::cried 
telephone eter, a pivoted aliya 

ture; tYve electromagnet cores positioned to 
attract the ends of said armaitre respec 
tively; ileans for energizing one of silic 
cores to attract one end of said artisatire 
and the second of said cores to repei said 
armattire; neans subsequently operable for 
energizing the said second core to attract, the 
second end of said arnature; the first ai. 
tracted end of said armature continuing in 
an attracted position, and a counting train 
opersied by said arriature when so attracted, substantially as described. 

30. In a telephone reter, a pivoted grima 
iiii'e; two electrolaagnet cores positioned 
attract the ends of said grinature respec tively; means for energizing one of said 

substantially as described initing in 833 at racted 
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cores to attract the armature; an electrical 
circuit controllied by the armature and closed 
when the armailure is thus attracted; said circuit, when closed operating to energize 
said remaining core to attract the remaining 
ead of said ai'iature; and a counting t'ai 
operated by said armature when so attracted, 

31. in 3, telephone neiei, a pivoted arma 
ture; two electromagnet cores positioned to 
attract, the ends of said armature respec 
tively: aeans for energizing one of said 
cores to attract one end of the airmattire and 
the second core to repel said armature; an 
electrical circuit, controllied by the armature 
and ciosed when the arnature is thus at 
tracted, saic circuit, when closed operating 
to energize said second core to attract the 
Secoid end of said almature; and a counting 
trail operated by said arimature when so 
attracted, substantially as described. 
Signed by ine at San Francisco, county of 

San Francisco and State of California, in the presence of two witnesses, 
GERALD DEAKIN. 

Witnesses: 
JoHN St. Gis:, 
iLoya) liACOIBER, 
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