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J'o all who,n it may concern.: 
Be it known that we, HARRY E. HERSHEY 

and GEORGE A. Y ANOCHOWSKI, both citizens 
of the United States of America, and resi-

5 dents of Vfhite Water, Butler county, Kan­
sas, and Chicago, Cook county, Illinois, re-, 
spectively, have invented certain new and 
useful Improvements in Measured-Service 
Telephone Systems, of which the following 

10 is a specification. 
Our invention relates to improvements in 

measured service telephone systems, and 
more particufa,rly to measured service sys-· 
terns which are adapted for use with party-

15 lines. Heretofore, in measured service sys­
tems in which the meter has been operated 
by a :reversal of current, if this meter were 
located on a party-line and a second sub­
scriber should come .in on that line after this 

20 reversal has occurred, his meter would . be 
operated. · . 

The object of our invention is to practi­
cally prevent this false operation of the 
meter by causing the operation of the 

25 meter to be brough;t about by a l!lomentary 
reversal of current m the calling hne. Thus 
the only chance of the subscriber falsely 
operating th() meter would be if he came in 
on the line · during the instant of this mo-

30 mentary impulse. 
These and other objects o:£ our invention 

will be. more readily understood by refer­
ence to the accompanying drawings; m which 
we have illustrated our invention in con-

35 nection with a well-known type of auto­
matic system. 

Figures 1 and 2 taken together show a 
complete connection between a calling sub­
station A and a . called substation A' in a 

4 v telephone system embodying the principles 
of our invention. 

The telephone system shown herein is a 
party-line automatic system o:£ the well­
known . type in which the connections are 

45 established between the calling and called 
lines through the medium of individual pre­
selector or line switches, first selector 
switches and connectors. The connection 
shown is established through the medium 

50 of the line switch C, first selector E and the 
connector Ii'. At D there is shown the usual 
master switch for controlling theJine switch 
C. At B there is shown a central office bat­
tery :for supplying current :for operating the 

switches and for talking purposes. At E !Hi 
is represented a ringing current generator 
and at Q is shown a busy signaling machine. 

Although only two stations are shown 
upon the calling line, branches are shown 
leading over from the line conductors to 60 
which other stations may be connected in 
the same manner as those shown. Any de­
sired arrangement may be employed in 
order that the different stations on the same 
line may be signaled selectively. 65 

The automatic substations A and A' com­
prise the usual receiver 2, transmitter 3, 
ringer 4 and condenser 5. Being an· auto­
matic substation it is also provided with a 
suitable call-sending mechanism foi•.,control- 70 
ling the automatic switches, whicl:i\.mecha-

• ni~m is _represented. diagrammatical{Y' _by a 
pair of 1mfulse sprmgs 6 and 7 and '!lll 1m­
:pulse whee 8, which latter may be controlled 
m the well-known manner through the me- 75 
dium of a dial provided with fin~er holes 
in such a way that the impulse sprmgs may 
be momentarily separated a number of times 
corresponding to the respective digits of the 
number of the called substation. There is so 
also shown a polarized relay the armature 
of which is adapced to actuate a counting 
mechanism. 

The line switches C and C' are of the gen­
eral type of subscriber's switch 'shown in 85 
British patent to R. W. James No. 26,301 o:£ 
1906, resembling more closely, however, the 
particular type shown in British patent to 
T. G. Martin No. 1419 of 1910. This line 
switch comprises, among other details, a 90 
plunger (not shown) attached to the end of 
a so-called plunger arm 21 a controlled by a 
magr.et 120. The magnet 120 comprises 
four windings, namely, a pull-down wind-
ing 30, a cut-off or holding winding 39; a 95 
line winding 20 and an auxiliary winding 
40. 'fhe core of the magnet 120 is so con­
structed that the magnetic circuit of the 
windings 20 and 40 is separate from- that of 
the windings 30 and 39. The winding 30 100 
operates both the plunger arm 21 a and the 
armature 21, while the winding 39 is only 
strong enough to operate the cut-off arma-
ture 21 and to hold the plunger arm 21 a in 
its operated position after it has been op- ].05 
erated. When the plunger arm 21 a is oper­
ated, the plunger is forced into the bank of 
contact springs, forcing the springs 22, 23, 
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24 and 25 into engagement, respectively, 
with the springs 26, 27, 28 and 29. Al­
though only one set of springs (22 to 29, 
inclusive) is shown, each line switch is pro-

6 vided with a plurality of such sets, each 
set forming the termmal of a trunk line 
leading to a first selector switch E. Each 
trunk line is connected in multiple with the 
corresponding springs of all the line 

10. switches of the group which is controlled by 
the master switch D. -The switch C is con­
trolled by the subscrToer t:!irough the me­
dium of the line relay 20, as will hereinafter 
be more fully explained. . 

15 The master switch D is of the general type 
• of master switch shown in British Patent 

No. 26,301 of 1906, referred to above, being, 
rhowever, of the particular type disclosed in 
British Patent No. 1419 of 1910, also re-

20 £erred to above. The function of the master 
switch, as is well known, is to maintain the 
plungers of all the idle line switches in po­
sition to engage the terminal of an idle trunk 
line. 

26 The first selector switch E is of the g~neral 
type o:f selector switch disclosed in United 
States Letters Patent No. 815,321, granted 
March 13, 1906, to Keith, Erickson and· 
Erickson, except that the so-called sid1:: 

30 switch is omitted. Among other details, the 
• selector E comprises a bank of contacts ar­
ranged in horizontal rows or levels, which 
contacts are adapted to be engaged by a set 
of wipers 68, 69 and 70 carried upon a shaft 

85 (not shown) which lias a vertical movement 
controlled by the vertical magnet 53 and a 
rotary motion controlled by the rotary mag­
net 61. The operations of the switch are 
controlled through the medium of the dou-

40 ble-wound line relay 31. Means for permit­
ting the switch to be restored to normal po­
sition are provided in the release magnet 114, 
which, upon energizing, withdraws the re­
taining paw ls from the shaft. The spring 

46 contacts 54 and 55 are permitted to close 
only when the switch shaft has been 'raised 
one or more steps from its lowest position. 
The relays 37 and 52 are slow acting relays-­
that is, they deenergize slowly after their 

60 energizing circuits are broken. 
The connector switch F is of the general 

type o:f connector switch disclosed in United 
States Letters Patent No. 815,176, granted 
March 13, 1906, to Keith, Erickson and 

55 Erickson, the circuits being modified, how­
ever, to adapt the switch to operate in a 
system in which the central office apparatus 
is controlled by impulses delivered over the 
two sides of the line in series. Like these-

60 lector, the connector is provided with a shafi 
(not shown) carrying the wipers 96, 97 and 
98, which shaft is controlled by the vertical 
magnet 94 and the rotary magnet 102. The 
usual side switch control_ling the wipers 95, 

66 103, 104 and 105 is controlled by the private 

magnet 99 in the usuai and well-known man­
ner. The magnet 113 is the usual release 
magnet. The line relay 79 provides the call-
ing line with talking current and the so­
called back-bridge relay. 109 supplies the 70 
called line with talking current. The ap­
plication of ringing current to the called line 
1s controlled by the ringer relay 107. At Q 
there is shown ·a busy signalmg muchine, 
the function of which is to send, under cer- 75 
tain conditions, a busy tone back over the 
line. The complete operation will be de­
scribed later. The busy signaling machine, 
as represented herein, comprises an induc­
tion coil or transformer the primary wind- 80 
ing of which is included in a local circuit 
with a ~attery and.an interrupter. Through 
the medmm of the mterrupter current is sup­
plied to the primary winding, which induces 
an intermittent alternating current in the 86 
secondary winding whereby, when said 
winding is connected with the subscriber's 
line, an intermittent buzzing sound is heard 
in his receiver. . 

A general description of the apparatus oo 
having been given, 1t will now be explained 
how connection can be established between 
the line of substation A and the line of the 
substation A'. It will be assumed that the 
number of tlie substation A' is 222. Since 06 
the automatic switching apparatus disclosed 
herein is- in general well known in the art 
and is described in the publications herein 

• referred to, its operation will be explained 
in a more-or less general manner. 100 

_Upon removal of the receiver from the 
switch-hook at the substation A preparatory 
to making a call, an energizing circuit is 
closed through the line winding 20 of the 
individual switch C, the circuit being from 105 
ground G' through the springs 14 and 15, 
conductor 16, -substation A, conductor 17, 
springs 18 and· 19 and the winding 20 to 
battery B. The winding 20, bein(J' ener­
gized, closes a circuit through the pull-down 110 
winding 30 in series with the auxiliary wind-
ing 40. The pull-down coil, upon energiz-
ing, a~tracts the p~un~er arm 21a, thereby 
operatmg to close c1rcmts through the bank 
of springs 22 to 29, inclusive. It also oper- 115 
ates the cut-off armature 21, thereby discon­
necting the line winding 20 from the line. 
The armature 41 does not fall back imme­
diately, howevljlr, owing to the fact that the 
winding 40 is still in series with the pull- 120 
down winding 30. Upon the plunger arm 21° 
being attracted, the springs 43 are brought 
together to short-circuit the auxiliary wind-
ing 40, thus permitting the armature 41 to 
fall back. This slow action of the armature 125 
41 allows sufficient time for a holding cir-
cuit to be closed in the switch ahead for the 
cut-off or holding winding 39. The engage­
ment of the springs 22 and 25 with the 
springs 26 and 29, respectively, extends the 130 



subscribers' lines to the line relay 31 of the 
selector E. The line relay 31 of the. selec­
tor E is thereupon energized, through a 
circuit extending from ground G2 tbrough 

5 the lower winding of the line relay 31, 
springs 32 and 33 of the relay 34, springs 
2U and 25, conductor 15 to and through the 
substation A, condµctor 17, springs 22 and 
26, springs 35 and 36 and the upper wind-

10 ing of the line relay 31 to battery B .. The 
current flowing through the substation A at 
this time does not operate the polarized re­
lay 42 because it is flowing in the wrong .di­
rection. The line relay 31, upon becoming 

16 energized, closes a circuit through the re­
lay 37·, which in turn closes a circuit from 
ground G3 through the springs 38, springs 
27 and 23 and the holding winding 39 of 
the line switch C to battery B. The wind-

20 ing 39, upon energizing, holds the armature 
21. and ~h!3 plunger arm ~1" }n their oper­
ated pos1t10ns after the circmt of the pull­
down winding 30 is broken by the falling 
back of the line armature 41. • From the 

25 same point G3 a guardinµ- potential is sup­
plied to the connector private bank contacts 
of the calling line by way of the conductor 
44. This circuit extends over the circuit 
just traced to the .bank spring 23, thence 

so over the normal conductor 44 to said pri­
vate bank contact. The energization of the 
relay 37 also prepares a circuit for the ver­
tical magnet by bringing into engagement 
the springs 45 and 46, and opens the circuit 

35 of the release magnet 114 at the springs 45 
and 47. . 

The calling subscriber . now operates his 
. calling device for the first digit 2 of the 
called number, whereby the substation im-

40 pulse springs 6 and 7 are separated twice 
momentarily, each time breaking the circuit 
of the selector line relay 31. The relay 37 
of the selector being slow acting does not 
deenergize during the momentary interrup-

45 tions of its circmt by the relay 31 and con­
sequently each time the latter r:elay deener­
gizes, an impulse is transmitted over the 
circuit extending from ground G4 through 
the springs 48 and 49, springs 50, springs 

from ground G8 at the relay 37, through 
springs 38, springs 59 (which are controlled 
by the rotary magnet 61), shaft contact 55, 
springs 62 and 63 and the relay 58 to bat­
tery B. Thus upon the deenergizatfon of 70 
the relay 52 after the last impulse is deli v­
ered to the vertical magnet, the relay 58 re­
mains energized and the circuit of the rotary 
magnet 61 is closed, which circuit extends 
from ground G3 through the springs 38, 7 5 
springs 59, springs 55, springs 62 and 63, 
springs 57 and 65, springs 66 and the rotary 
magnet 61 to battery B. The magnet 61, 
upon energizing, rotates the wipers one step 
and, by opening the spring contacts 66 and so 
59, disconnects ground G3 from itself and 
from the relay 58. If the prst trunk line of 
the second· level is idle, the relay 58 deen­
ergizes as soon as the spring contact 59 is 

. opened. If this trunk line is busy, how- 8 5 
, ever,the private wiper 69 finds the contact 
with which it engages provided with a 
guarding ground potential which is trans­
mitted to the relay 58 through its springs 62 
and 63 and thereby prevents it from deener- 90 
gizing. The magnet 61, however, deener­
gizes when the spring contact 66 is broken, 
regardless of whether the relay 58 remains 
energized or not. If the relay 58 remains 
energized, the circuit of the rotary magnet 95 
will be again closed as soon as its armature 
drops back far enough to close the contacts 
66 and 5.9. The rotary magnet will there­
fore operate in a manner similar to that of 
a buzzer to advance th~ wipers step by step 100 
over the contacts until the non-grounded 
contact of an idle trm;tk line is reached by 
the wipers 69, whereupon the relay 58 deen­
ergizes. The relay 58, upon deenergizing, 
whether after one or several operations of 105 
the rotary magnet, permanently breaks the 
circuit of the ma[!Ilet 61 and closes the cir-
cuit of the switchmg relay 34, which circuit 
extends from ground G8 through the springs 
38, springs 59, springs 55, springs 62 and 64 110 
and the relay 34 to battery B. The relay 34, 
upon energizing, disconnects the line relav 
31 from the line and extends the connection 
over the heavy conductors shown through 

50 45 and 46, relay 52 and the vertical magnet 
53 to· battery B. The vertical magnet re­
ceives two impulses over the circuit and op- • 
erates to raise the switch shaft and wipers 
two steps to a f osition opposite the second . 

55 row or level o bank contacts and at the 
same time the shaft-controlled contacts 54 
and 55 are closed. The slow acting- relay 52 
is maintained in its energized position con­
tir_rnously while im_pulses are being tra~s-

the wipers 68 and 70 to the connector F. J la 
The line relay 79 of the connector thereupon 
becomes energized over a circuit extending 
from ground G7 through the lower winding 
of the line relay 79, over the heavy conduc-
tor to and through the substation A and 120 
over the other heavy conductor through the 

l o nutted to the vertical magnet through 1t, 
and in its energized position closes a circuit 
extending from ground . G5 through the 
springs 56 and 57 and the relay 58 to bat­
tery B. The relay 58 upon energizing, 

65 forms a locking circuit lor itself extending 

upper winding of the line relay 79 to bat-
tery B. The energization of the relay 79 
closes a circuit through the relay 87 from 
ground G17 through the springs 88 and 171 125 
and the relay 87 to battery B. The ener­
gization of the relay 87 provides a hold-
ing circuit for the relay 34 of the selector 
E ,and holding winding 39 of the line switch 
C. The circuit extends from ground G8 130 
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through the springs 81, conductor 77, pri- point, a circuit is completed through the 
vate wiper 69 of the selector E, springs ~2 cut-off winding 39' of the called line switch. 
and 64 and the relay 34 to battery B, and The circuit extends from· ground G10 

also through the springs 55, sprin~s 59, thr<;n-!gh the ~ide swi~ch wiper 105 (in third 
5 springs 27 and 23 and the holding wmding position), pnvate wiper 97 and the cut-off 70 

39 to battery B, and also through the con- winding 39' to battery B. The cut-off 
ductor 44 to place a guarding potential upon · winding of the called line switch, upon ener-
the connector private bank contact of the ~izing, operates to disconnect the lme wind-

. substation A. Also, th~ re!ay 87, upon _en- mg 20' from the called substation. The 
10 ergizing, prepares the circmt of the vertical connection of ground G10 with the connector 75 

magnet and at the same time opens the cir- private bank contact of the called line pre­
cuit of the release magnet. vents the called line from being seized by 

When the substation calling device is oper- some other connector switch. By the en-
ated for the second digit 2, the circuit of the gagement of the side switch wiper 95 with 

t5 connector line relay 79 is broken. twice. its third-position contact point, the circuit 80 
Since the relay 87 is slow acting it does not of the ringer relay 107 is closed. This cir­
deenergize during the momentary interrup- cuit extends froni ground G11 through the 
tions of its circmt by the line relay 79, so interrupter 106, ringer relay 107, springs 
that each time the latter relay is deenergized-1 108 and the side switch wiper 95 (in third 

io a circuit is closed extending from ground position) to battery B. The ringing relay 85 
G11 through the springs 88 and 89, springs disconnects the' calling line from the called 
90 and 91, relay 93, vertical magnet 94 and line and bridges the ringing current gener-
the side switch wiper 95 (in first position) ator R across the called line to signal the 
to battery B. The vertical magnet 94 re- called subscriber. The ringing relay is en-

iis ceives two impulses over this circuit and ergized only intermittently through the oo 
operates to raise the switch wipers 96, 97 and medium of the interrupter 106. Upon the 
98 to a position opposite the second level of · response of the called subscriber his line is 
bank contacts. The relay 93, which is in- provided with . talking current through the 
eluded in series with the vertic<i.l magnet, windings of the back-bridge relay 109. The 

·so remains in its energized position during the back-bndge relay 109, upon energizing, 95 
entire time that impulses are. being trans- closes a circuit through the relay HH, which 
mitted through it and operates to close the circuit is traced frol)l ground G11 through 
circuit of the private magnet 99. The cir- the springs 162, springs 163 and the relay 
cuit for the private magnet extends from 161 to battery B. Tlie relay 161, upon ener-

35 ground G9 through the springs 100 and 101 gizing, reverses the flow of current to the 100 
and the private magnet 99 to battery B. calling line. It also closes a circuit through 
After the last impulse is delivered, the relay the ringer cut-off relay 110 from ground G10 

93 opens the circuit of the private magnet through the side switch wiper 105 (in third 
99, which, upon deenergizing, permiti;i the position), springs 111 and the ringer cut-off 

<10 side switch to advance fyom first to second relay 110 to battery B. The energization of 105 

position. The movement of the side switch the relay 110 interrupts the circuit of the 
wiper 95 from first to second position trans- ringer relay 107 at tµe springs 108 and closes 
fers the battery connection from the vertical a locking circuit for itself through its 
magnet 94 to the rotary magnet 102. The springs 1120. independent of the springs 111. 

n calling subscriber now operates his calling It will also be seen that the relay 110, upon ll0 
device for the last digit 2, in response to energizing, permanently opens the circuit 
which the connector line .relay operates to of the relay 161 at the springs 162, the relay 
transmit two impulses, through the rotary 161 being made slow acting so that it will 
magnet 102 in series with the relay 93, remain energized an instant after the relay 

60 whereby the shaft wipers are rotated onto 110 opens its circuit. This impulse of cur- 115 
the contacts of the desired line. This circuit rent in the reverse direction over the calling 
exte~s from ground G11 • through the line causes the polarized relay 42 at the sub­
springs 88 and 89, springs 90 and 91, relay station A to be energized and its armature 
93, springs 160, rota17. magnet 102 and the to operate the registering mechanism. 

H side switch wiper 95 (in second position) to After the conversation is completed, the 120 

battery B. The relay 93 operates in re- connection is released by the hanging up of 
sponse to the impulses for this digit in the the receiver at the calling substation in the 
same manner as for the previous digit to following manner: When the receiver at the 
cause the private magnet 99 to advance the substation A is restored to the switch-hook, 

60 side switch to third position. By the en- the separation of the switch-hook springs 125 

gagement of the side switch wipers 103 and destroys the energizing circuit of the con-
104 with their third-position contact points, nector line relay 79. The relay 87, upon de-
the line connection is completed with the energizing, opens the holding circuit for the 
called line. Upon the engagement of the switching relay 34 of the selector E and the 

H wiper 105 with its third-position contact hol<Jing winding 39 of the line-switch C at 130 



the springs 81 and completes a circuit 
extending from ground G17 through the 
springs 88 and 89, springs 91 and 92, off­
normal springs 112 and the release magnet 

5 113 to battery B. The release magnet 113, 
upon energizing, restores the switch shaft 
and side switch wipers to normal position 
and its own circuit 1s broken at the off-nor­
mal springs 112 when the shaft reaches its 

lL0 lowest position. The switching relay 34 of 
the selector E, upon deenergizing, completes 
a circuit extending from grounq G4 through 
the springs 48 and 49, ·springs 50, springs 
48 and 47, off-normal springs 54 and the re-

lLlii lease magnet 114 to battery B. The release 
magnet 114, upon energizing, restores the 

. switch shaft to normal position and its· own 
circuit is broken at the normal . sprin~s 54 
when ·the shaft reaches its lowest position. 

20 The holding windiPg 39 of the line switch 
C, . ripon b~coming deenergized, allows t~e 
plunger arm 21a to return to normal pos1;. 
tion. . 

It having been described how one sub-
21ii scriber establishes connection and releases 

the same, it will now be explained how a. 
• connection is prevented from being made 
with a busy. line. If the called number is 
busy, there will be a guarding potential 

so upon the connector private .bank contact, 
just as explained in connection with the line 
switch C. The connector private wiper, 
upon engaging t. ·his guarding contact, closes 
a circuit as follows: ground from the pri-

35 vate bank contact through the private wiper 
97, side switch wiper 105 (in second posi­
tion), springs 115 and 116, busy relay 117, 
springs 118 and 101 and the private magnet 
99 to battery B. The relay 117, upon ener-

40 gizing, closes a locking circuit for itself and 
for the magnet 99 independent of the ground 
at the private wiper. The circuit of the 
rotary magnet is opened at the springs 160 
to prevent a further rotation of the shaft 

45 and wipers. A further result of the ener­
gizing of the busy relay 117 is to close the 
contact of springs 119, whereby a busy tone 
is sent back to the calling subscriber from 
the busy machine Q, by way of the side 

60 switch wiper 104 (in second position), 
thence through the calling substation A and 
the upper winding of the line ~elay _79 to 
battery B, whereupon the receiver 1s re­
placed upon the switch-hook and the con-

55 nection is released in practically the same 
manner as described above. 

From the foregoing it will be seen that we 
have devised a very efficient means for reg­
istering all successful calls by any one sub-

60 station upon a line to which a plurality of 
substations is connected. Furthermore, the 
said calls may be assessed against the call­
ing subscriber without fear of registering 
the call to any other substation upon the 

65 said line if the subscriber should happen to 

remove his receiver in an attempt to make 
a call while the line is in use. 

While we have illustrated our invention 
in. connection with an automatic system of 
a well-known type, it will be understood that '10 
it is, of course; equally as • well adapted for 
use with other forms of automatic or semi­
automatic systems, and that we do not wish 
to limit ourselves to the particular type of 
system employed. , 75 

What we claim as our inventioh is:-
1. In a telephone system, a battery, a call­

ing and a called subscriber's line, means for 
establishing connection between said lines 
and for supplying current from said battery 80 
to the calhng line for talking, a registering 
device for the calling line, and means for 
producing a momentary impulse of reversed 
current over the two sides of the talking cir­
cuit of the calling line from said battery for 81> 
operating said device, said last means com­
prising a circuit responsive for operating 
said device always immediately upon the clo­
sure of said circuit.· 

2. In a telephone system, a battery, a call- 90 
ing and a called line, means for establishiqg 
connection between said lines and for sup­
plying current from said battery to the call­
mg line for talking, a measured service de­
vice on said calling line, means for momen- 96 
tarily reversing the current in said calling 
line, and means for producing a momentary 
impulse of reversed current over the two 
sides of the talking circuit of the calling 
line from said battery for operating said 100 
device, said last means comprising- a circuit 
responsive for operating said device always 
immediately upon the closure of said circuit. 

3. In a telephone system, a calling and a 
called line, means for establishing connection 105 
between said lines, a measured service device 
on said calling line, means for momentarily 
reversing the current in two sides of the talk-
infs circuit of said calling line for oper­
atmg said measured service device, said last 11 o 
means comprising a circuit under the control 
of the called subscriber responsive for oper­
ating said device always immediately upon 
the closure of said circuit. 

4. In a telephone system, a calling and a 115 
called subscriber's line, means for establish-
ing connection between said lines, a polar-
ized magnet on said calling line, a measured 
service device controlled by said magnet, and 
automatic means for transmitting a reverse 120 
current impulse over said calling line, said 
reverse impulse being adapted to operate 
said magnet to cause the operation of said 
measured service device, said automatic 
means normally disconnected from the call- 125 
ing. line, and auto~atic means for connect~ 
ing it with the line. 

5. In a telephone system, a calling and a 
called subscriber's line, means for establish-
ing connection between said lines, said means 180 



including an • automatic connector switch, 
means for supplying current to the calling 
line through said connector • switch means 
controlled by the response of the cailed sub-

IS scriber for momentarily reversing the direc­
tion of current in said calling line, and a 
measured service device responsive to said 
momentary reversal of current, said connec­
tor normally disconnected from the calling 

10 line. • 
6. In a telephone system, a calling and a 

called subscriber's line, means for establish­
ing connection between said lines, said means 
iQ,cluding an automatic connector switch, 

15 means for supplying current to the calling 
line through said connector switch, a baclr­
bridge relay in said connector, means for 
energizing said relay upon the response of 
the called subscriber, a second relay con-

20 trolled by said back-bridge relay, means con­
trolled by said second relay for momentarily 
reversing- the direction of current in said 
calling lme, and a service meter on said call­
ing line controlled by said momentary rever-

25 sal of current, said connector normally dis­
connected from the calling line. 

7. In a .telephone system, a calling and a 
called subscriber's line, means for establish­
ing connection between said lines, said means . 

SO including an automatic connector switch, 
means for supplying current to the calling 
line through· said connector switch, a back­
bridge relay in said connector, means for 
energizing said relay upon the response of 

85 the called subscriber, a current-reversing re­
lay ·controlled by said back-bridge relay, a 
third relay controlled by said current-revers­
ing relay, the energizing of said third relay 
opening the circuit of said current-rovers-

40 ing relay, whereby when said back-bridge 
relay is energized the .current-reversing re­
lay is momentarily energized to transmit a· 
reverse current impulse to the calling line, 
and a measured service device on the calling 

45 line controlled by said reverse current im­
pulse. 

8. In a telephone system, a battery, a call­
ing and a called subscriber's line, means for 
establishing connection between said lines 

50 and for supplying current from said battery 
to the calling line for talking, a registering 
device for ·the calling line, and means for 
producing a momentary impulse of reversed 
current from said battery over the two sides 

55 of the talking circuit of the calling line for 
. operating said device, a controller for con­

trolling said last means, said last means re­
sponsive for operating said device always 
immediately upon the operation of said con-

60 troller when operated for that purpose. 
9. In a telephone system, a calling and a 

called subscriber's line, means for establish­
ing connection between said lines, a register­
ing device for the calling line, and means· 

CJ5 .for producing a momentary impulse of re-

versed current over the two sides of the talk­
in~ circuit of the calling line for ope,rating 
said device, said means normally discon­
nected from the calling line and automatic 
means for connecting the same with the call- 70 
ing line. . 

10. In a telephone system, a calling and a 
called subscriber's line, means for establish-
ing connection between said lines, a regis­
termg device for the calling line, and means 7 6 
for producing a momentary impulse of re­
versed current over the two sides of the talk-
in~ circuit of the calling line for operating 
said device, a controller in the line of the 
called su?scriber for controlling said last 80 
means, said last means responsive for oper­
ating said device :ilways immediately upon 
the operation of said controller when oper­
ated for that purpose. 

11. In a telephone system, a calling line 86 
having two conductors, talking apparatus in 
series with said conductors for talking over 
said line, a meter associated with said line, 
an automatic switch for extending connec­
tion· from said line to another line, and au- 90 
tomatic means in said other line for pro­
ducing a momentary variation and_ restora­
tion of current in the calling line for operat­
in~ said meter over the two conductors of 
said line in series. • 96 

12. In a telephone system a calling lhie, 
a meter associated with said line, a.n auto­
matic switch for extending connection from 
said line to another line, and automatic 
means in said other line for producing a 100 
momentary reversed current impulse in the 
two conductors of the talking circuit of the 
calling line for operating said meter. 

13. In a telephone system, a calling line 
having two conductors, talking apparatus in 105 
series with said conductors for talking over 
said line, a meter associated with said line 
an automatic switch for extending connec~ 
tion from said line to another line, and elec­
tromagnetic means in said other line for pro- uo 
ducing a momentary variation and restora-
tion of current in the calling line for oper­
ating said meter over said two conductors 
in series. 

14. In a telephone systemz a calling line, 115 
a meter associated with said. line, an auto­
matic switch for extending connection froni 
said line to another line, and electromag­
netic means in said other line for producing 
a momentary reversed current impulse in the 120 
two conductors of the talking- circuit of the 
calling line for operating said meter. 

15. In a telephone system, a pair of. lines, 
means for measuring charges for the use of 
a line, an automatic progressively movable 125 
switch for establishing a current flow over 
one of said lines, a magnet for varying and 
restoring said flow, means responsive to said 
variation and restoration to control said 
measured service mea,ns, a circuit for said 130 
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magnet, and means for controlling said mag- third magnc t for rendering said first mag-net 'thereover to control said measured serv- net inoperative. 1 

ice means over a circuit including two sides 21. In a telephone system, a pair of linesf of said line in series. means for measuring charges for the use o . 
5 16. In a telephone system, a pair of linesd a line, means for establishing a current flow 70 an automatic switch for connectinf< sai over one of said lines, a magnet for\Vary-lines, means for measuring charges or the ing and restoring said flow, means ·respon-use of a line, means for establishing a cur- sive to said variation and .restoratioh to rem flow over one of said lines, a m~et control said measured service means-,. a cir-

10 for v11rying and restoring said flow w ile cuit for said ma~net, .a second magnet :for 75 said connection is established, means respon- controlling the circuit of said first magnet sive to said variation and restoration to con- to control said measured service means, and .· trol said measured service means, a circuit a third magnet controlled by said second for said magnet, and means for controlling magnet for rendering said first magnet in-
].5 said magnet thereover to control said meas- operative. 80 ured service means over a circuit including 22. In a telephone system, a pair of lines, two sides of said line in series.· each having two conductors, means for meas-17. In a telephone system, a pair of lines, uring charges for the use of a line, an au-a progressively movable switch for connect- tomatic progressiYely movable switch for 
20 ing said lines, means for measuring charges establishing a curl'.ent flow over one of said 85 for the use of a line, means.for establishing lines, a magnet for varying and restoring a current flow over one of said lines a mag- said flow while said connection is established, net for varying and restoring said flow con- ' means responsive to said variation , and trolled over tlie second line, means respon~ restoration to control said measured service 
26 sive to said variation and restoration to con- means over a circuit including the two con- 90 trol said measured service means, • a circuit ductors· of said line in series, a circuit for for said magnet, and means for controlling said magnet, and means for controlling said said magnet thereover to control said meas- magp.et thereover to control said measured ured service means over a circuit including service means. 
so two sides of said line in series. 23. In a telephone system, a pair• of lines, 95 18. In a telephone system, a pair of linesd· means for measuring charges for the use of an automatic switch for connectinfc sai a line, an automatic progressively movable lines, means £or measuring charges or the switch for establishing a current flow ove:r use o:f a line, means for establishing a cur- one of said lines, a magnet for varying and 
$!li rent flow over one of said lines, a magnet restoring said flow controlled over the sec- 100 for varying and restoring said flow, means ond line, ·means responsive to said variation responsive to said variation and restoration and restoration to control said measured to eontrol said measured .service means over service means, a circuit for said magnet, a circuit including two sides of said line and means for controlling said magnet 
40 in series, . a circuit for said magnet, and a thereover to control said measured service 105 second magnet for controlling the circuit of . means over a circuit including two sides of said. first magnet to control said measured said line in series. service means. 24. In a telephone system, a pair of lines, 19. In a telephone system, a pair of lines

1 means for measuring charges for the use of 
45 means for measuring charges for the use o tt line, an automatic progressively movabl~ 110 a line, means for establishing a current flow switch :for .establishing a current flow over over one o:f said lines,. a magnet for varying one of said lines, a magnet for varying and and restoring said flow, means responsive to restoring said flow, means responsive to said variation and restoration to control said said variation and restoration to control 
50 measured service means, a circuit for said s11id measured service means, a circuit for 115 magnet, and a second magnet controlled over said magnet, and a second magnet for cou-the second line for controlling the circuit o:f trolling the circuit of said first magnet to said first magnet to control said measured control said measured service means over a service means over a circuit including two cir?uit including two sides of said line in 
55 sides of said line in series. • • • series. 120 20. In a telephone system, a pair of lines, 25. In a telephone system, a pair of lines, means for measuring pharges for the use of means for measuring charges for the use n, line, means :for establishing a current flow of a line, an automatic J?rogressively mov-over one of said lines, a magnet for 'vary- able switch for establishmg a current flow 
60 ing and restoring said flow, means respon- over one of said lines, a m«gnet for varying 125 sive to said variation and restoration to con- and restoring said flow,· means responsive trol said measured serv.ice means, a circuit to said variation and restoration to control for said magnet, a second magnet £or con- said measured service meansi a circuit :for trolling the circuit of said first magnet to said magnet, and a second magnet controlled 
65 control said measured service means, and a over the second line for controlling the cir- 130 
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/ • cuit of said first magnet to ~ontrol said 
measured service means over a circuit in­
cluding two sides of said line in series.' 

26. In a telephone system, a pair of lines 
5 means for measuring charges for the use of 

a line, an automatic progressively movable 
$Witch for establishing a current fl.ow over 
one of said lines, a magnet for varying and 
restoring said fl.ow, means responsive to said 

ured service mearis over. a circuit including 
the two conductors of said line in series, a 
'circuit for said magnet, and a second magnet 
controlled over the second line for control­
ling the circuit of said first magnet to con- 70 
trol said measured service means. 

10 varitttion and restoration. to control said 
measured service means, a circuit for said 
magnet, a second magnet for controlling 
the circuit of said first magnet to control 
said measu~ed service means, and a third 

15 magnet for rendering said first magnet in-. 
operative. • . · 

27. In a telephone system, a pair of lines, 
means for measuring charges· for the use 
of a line, an automatic :progressively mov-

20 able switch for establishmg a current flow 
over one of said lines, a magnet for vary­
ing and restoring- said fl.ow, means respon­
sive to said variation and restoration to 
control said measured service means, a cir-

25 cµit for said magnet, a secon_d magnet for 
• controlling the circuit of said first magnet 
to control said measured service means, and 
a third magnet controlled by said second 
magnet for rendering said first magnet in-

SO operative. • • 
28. In a telephone system, a pair of lines, 

an automatic progressively movable switch 
for connecting the two, means for measur­
ing ch.ar~es for the use of a line, means for 

85 establishmg a current fl.ow over one· of said • 
lines, a magnet for varying and restoring_ 
said fl.ow while said connection is established 
controlled over the· second line, means re­
sponsive to said variation and restoration to 

40 control said measured service means, a cir­
cuit for said magnet, and means for con­
trolling said magnet thereover to control 
said measured service means over a circuit 
including two sides of. said line in series. 

45 29. In a telephone system, a pair of lines 
each having two conductors, means for 
measuring charges for the use of a line, 
means for establishing a current fl.ow over 
one of said lines, a magnet for varyin~ and 

50 restoring said fl.ow while said connection is 
established, means responsive to said varia­
tion and restoration to control said measured 
service means over a circuit including the 
two conductors of said line in series, a cir-

51S cuit for said magnet, and a second magnet 
for controlling the circuit of said first mag­
net to control said measured service means. 

30. In a telephone system, a pair of lines 
each having two conductors, means for 

60 measuring charges for the use of a line, 
means for establishing 9i current fl.ow over 
0ne of said lines, a magnet for varying and 
restoring said fl.ow while said connection 
is established, means responsive to said va-

U riation and restoration to control said meas-

31. In a telephone system, a pair of lines, 
means for measuring charies for the use of 
a line, means for establishmg a current fl.ow 
over one o'f said lines, a magnet for varying 75 
and restorin~ said fl.ow wliile said connec­
tion is established, means responsive to said 
variation and restoration to control said 
measured service means, a circuit for said 
magnet, a second magnet for controlling the so 
circuit of said first magnet to control said 
measured service means, and a third magnet 
for rendering said first magnet inoperative. 

32. In a te1ephone system, a pair of lines, 
means for measuring charges for the use 85 
of a line, means for establishing a current 
fl.ow over one of said lines, a magnet for 
varying and restoring said flow while said 
connection is established, means responsive 
to said variation and restoration to control 90 
said measured service • means, a circuit for 
said magnet, a second magnet for control­
ling the circuit of said first magnet to con­
trol said measured service means, and a 
third magnet controlled by said second mag- 95 
~et for rendering said fi.r~t magnet inopera-
tive. . . 

33. In a telephone system, a pair of lines 
each having two conductors, means for 
measuring charges for the use of a line, 100 
means for establishing a current flow over 
one of said lines, a magnet for varying and 
restoring said fl.ow controlled over the sec­
ond line, means responsive to said variation 
and restoration to control said measured 105 
service means over a circuit including the 
two conductors of said line in series, a cir-
cuit for said magnet, and a: second magnet 
for controlling the circuit of said first mag-
net to control said measured service means. 110 

34. In a telephone system, a pair of lines, 
means for measuring charges for the use of 
a line, means for establishing a current flow 
over one of said lilies, a magnet for directly 
reversing and restoring said flow, means re- 116 
sponsive to said reversal and restoration to 
control said measured setvice means, a cir-
cuit for said magnet controlled over one of 
said lines, and means for controlling said 
magnet thereover to control said measured 120 
service means.· 

35. In a telephone system, a pair of lines, 
means for measuring charges for the use of a 
line, an automatic progressively movable 
switch for establishing a current fl.ow over 125 
one of said lines, a magnet for reversing 
and restoring said fl.ow, means responsive 
to said reversal and restoration to control 
said measured service means, a circuit for 
said magnet, and means for controlling said USO 
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magnet thei;eover to control said measured 
service means. • 

36. In a telephone system, a pafr of lines 
means for mensuring charges for the use of 

5 a line, means for estabfo:hing a current flow • 
over one of said lines, a magnet :for directly 
reversing and restoring said flow while said 
connection is established, means responsive 

• to said reversal and restoration to control 
10 said measured service means, a circuit for_ 

said magnet controlled over one of said 
lines, and means for controlling said mag­
net thereover to control said measured serv~ 
·ice means; 

15 37. In, a telephone system, a pair of lines, 
means for measuring charges for the use of 
a line, means for establishing a current flow 
over one of said lines, a magnet for directly 
reversing and restoring said flow controlled 

!O over the second line, means responsive to 
said reversal and restoration to control said 
measured service means,· a circuit for said 
magnet controlled over one of said lines, and 
means for .controlling said ,magnet there-

25 over to control said measured service means. 
38. In a telephone system, a pair of lines, 

means for measuring charges for the use 
of a line, means for establishing a current 
flow over one- of said lines, a magnet for 

10 directly reversing and restoring said flow, 
means responsive· to said reversal and res-. 
toration to control said measured service 
means, a circuit for • said magnet, and a 
second magnet controlled over one of said 

15 lines for controlling the circuit of said first 
magnet to control said measured service 
means. 

39. In a telephone system, a pair of lines, 
means for measuring charges for the use 

40 of a line, means for establishing a current 
flow over one of said lines,. a magnet for 
directly reversing and restoring said flow, 
means responsive to said reversal and res-; 
toration to control said measured service 

<1115 means, a circuit for said magnet, and a 
. second magnet contr.olled over the second 

line· for controlling the circuit of said first 
magnet to control ·said measured service 
means. 

I® 40. In a telephone system, a pair of lines, 
means for 1measuring ·. charges for the use 
of a line, means for establishing a • current 
flow over one of. said lines, a magnet for 
reversing and 'restoring said flow, means 

16 responsive to said reversal and restoration 
to control said measured service means, a 
circuit :for said magnet, a second magnet, 
for controlling the circuit of said first mag­
net to control said _measured service means, 

10 and a third magnet for rendering· said first 
magnet inoperative. 

41. In a telephone system, a pair of lines2 means for. measuring charges for the use or 
a line, means for establishing a current flow 

ti over one of said lines, a magnet for re-

D 

,·ersing and restoring said fl.ow, means re­
sponsive to said reversal and restoration to 
control said measured service means, a cir­
cuit for said magnet, a second magnet for 
controlling the circuit of said first mag- ·70 
net to control said measured service means, 
and a third magnet • controlled ov said sec­
ond magnet for rendering said first magnet 
inoperative. • _ • 

42. In a telephone system, a pair of lines, '15 
means for measuring charges for ·the use of 
a line, an automatic progressiv,ely movable 
switch for establishing a current fl.ow over 
one of said. lines, a magnet for reyersing 
and restoring said 'flow while said con- 80 
nection is established, means responsive to 
said reversal and restoration to control said 
measured ser:vice means, a circuit for said 
magnet, and means for controlling said 
magnet thereover to control said measured 85 
service means. 

43. In a telephone system, a pair of lines. 
means for measuring charges for the use 
of a line, an automatic :i;>rogressively mov­
able switch for establishmg a current flow 90 
over one of said lioos, a magnet for re­
versing and restoring said flow controlled 
over the second line, means responsive to 
said reversal and restoration to control said 
measured • service means, a circuit for said 95 
·magnet, and means for cont~olli:Qg said 
magnet thereover to control said measured 
service means. • 

44. In a telephone system, a pair of lines1 means for measuring charges for the use or 100 
a line, an automatic progressively movable 
switch for establishing a current flow over 
one of said lines, a magnet for reversing 
and restoring said flow, means responsive to 
said reversal and restoration to control said 105 
measured service means, a circuit :for said 
magnet, and a second magnet for control-
ling the circuit of said first magnet to con-
trol said measured service means. 

45. In a telephone system, a pair of lines, 110 
means for measuring charges for the use of 
a line2 an automatic progressively movable 
switch £or establishing a current flow over 
one of said lines, a magnet for reversing 
and restoring said flow, means responsive to 111$ 
said reversal and restoration to control said 
measured service means, a circuit· for said 
magnet, and a second magnet co_ntrolled 
over the second line for controlling the cir-
cuit of said • first magnet to control said no 
measured service means. 

46. In a telephone system, a pair of lines, 
means for measuring charges • for the use • 
of a· line, an automatic progressively mov-
able switch for establishing a current fiow-~~ 
over one of said lines, a magnet foir re- • 
versing and restoring said flow, means re­
sponsive to said reversal and restoration to 
control said measured service. means, . a cir-
cuit for _said magnet, a se~nd magnet for lLSO 
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controlling the circuit of said first magnet • trolled over the second line for controlling 
to control said measured service means, and the circuit of said first magnet to control 
a third magnet for rendering said first said measured service means. 
•nagnet inoperative. 51_. In a telephone system, a pair of linesl 

5 47. In a telephone system, a. pair of lines, means for measuring charges for the use ot 55 
means for measuring charges for the use of a line, means for establishmg 11 current flow 
a line,, an automatic progressively movable over one of said lines, a magnet for revers­
switch for establishing a current flow over ing and 1•estoring- said flow while said con­
one of said lines, a magnet for reversing nection is established, means responsive to 

10 and restoring said flow, means responsive to said reversal and re:storation to control said 60 
said reversal and restoration to control said meas11red service means, a circuit for said 
men,sured service means·, a circuit for said magnet, a second magnet for controlling the 
magnet, ·a second inagnet for controlling_the circuit of said first magnet to control said 
circuit of said first magnet to control said measured service means, and a third mag-

15 meiisured service means, and a third magnet net for rendering said first magnet inoper- 65 
controlled by said. second magnet for ren- . ati ve. 
dering said fii:st magnet inoperative. . 52. In a telephone system, a pair of lines 

48. In a telephone, system, a pair of lines • means for measuring charges for the use of 
means for measuring charges for the use of a li1.1-e, means for establishing a current flow 

20 a line, means for establishmg a cun;ent fl.ow over one of i,mi<l lines, a magnet for revers- 70 
over one of said lines, a magnet~for directly ing ai:id restoring said flow w~ile said con­
reversing and restoring said flow while said · nectiori is _estabhshe<l, meitns responsive to 
conneetion is established controlled over the said reversal and restoration to control sai<l 
second line; meaiis responsive to said ,re- ' measured sei;vice means,· a. circuit for said 

25 versal and restoration to control said meas- : magnet, a second magnet for controlling the 75 
ured service means, a circuit for said mag- circuit of said first magnet to control said 
net controlled over one of said lines, and measured service means1 and a third mag­
means for controlling said magnet there- net controlled by said second magnet for 
over to control said measured service means. rendering said first magnet inoperative. 

so 49. In a telephone system, a pair of lines, 53. In-a telephone system, a pair of lines, 80 
means for mPas"uring charges for the use of, me:ins for measuring charges for the use of 
a line, mcam; for establishing a current flow a line, means for. establishing a current flow 
over ·one of said. lines, a magnet for directly over one of said lines, a magnet for directly 
reversing all(1 restoring said flow while said reversing and restoring said flow controlled 

35 connection is established, means responsive over the second line, means responsive to 85 
to said reversal and restoration to control said reversal and restoration to control said 
said measured service means, a circuit for me:umred service means, a circuit for said 
said magnet controlled over one of said magnet, a second magnet for controlling the 
lines, and a second magnet for controlling circuit of. said first magnet to control said 

40 the circuit of said first magnet tu control measured service means, and means for 90 
said measured service means. thereafter removing said magnet from the 

50. In a telephone system, a pair_ of lines, control of said second line. 
meiins for measuring charges for the use of Signed by us at Chicago, Cook county, 
a line, means for establishing a current flow Illinois, this 20th day of November, 1913. 

45 over o!1e of said line~, a m:1gnet for 4irect~y HARRY E HERSHEY 
reversu~g aJ?-d restor!ng- said flow while s~id GFORGE A. YANOCHOWSKI. 
connect10n 1s established, means responsive ~ 
to said reversal imd restoration to control Witnesses: 
said measlll'ed service means, a circuit for H. W. KuAcKE, 

50 said magnet, and a second magnet con- Ar.rcE Osw ALD. 
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