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... This invention relates to signaling systems and, 
more particularly, to systems employing appara 
tus for producing modulated currents to be trans 
mitted to various parties, connected to a tele 
phone line for ringing or other purposes. 
One form of ringing system in use at present, 

for ringing any one of a plurality of parties con 
nected to a telephone line involves the trans 
mission of a ringing current consisting of a pre 
determined number of dots, and dashes which 
are simultaneously transmitted to all of the par 
ties, the ringing current being rendered audible 
at each party's station. The combination of dots 
and dashes assigned to any one of the parties is 
different from that assigned to any other party. 
'Each party will therefore hear every ringing sig 
inal transmitted over the line to any of the other 
parties and the only party Who Willianswer the 
call will be the one whose ringing code has been 
received. This form of ringing system which 
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signaling apparatus, but the apparatus for pro 
ducing speech or like signals as well as appa 
ratus for responding to the speech or like Signals 
will not be shown. - 

Referring to the drawing, one of a number of 
subscribers' stations is shown including, among 
other things, a dial Dhaving a contact which is 
shown in its normal or closed position. The sub 
scriber's station is connected by a telephone cir 
cuit E to the central office. At the central office 
there is located a filter F, a vacuum tube ampli 
fier VD, a relay Vo, one of the windings of which 
is connected to the plate circuit of the vacuum 
tube.VD, a relay. W1 which is connected to one 
of the contacts of the relay Wothrough a circuit 
including a condenser. CA and a resistor Za, and 
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may be arranged so that any party may be rung 
by any one of the other parties or by the central 
office operator requires all of the parties to listen 
to all of the codes received, so that each party 
may be ready to respond only to the code as 
signed to him. - 
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In order to provide a more Selective and posi 
tive ringing system a novel arrangement has been 
devised requiring only a standard dial at each 
subscriber's office and apparatus at the central 
office to respond to the manipulations of the dial 
at any subscriber's offices. In the proposed ar 
rangement, each dial may be operated a prede 
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termined number of times, each dial operation 
being employed to produce a number of clicks or 
pulses on the telephone circuit, the number of 
clicks or pulses, corresponding to the number di 
aled. At the central office a predetermined har 
monic. of the pulses produced by the dial will be 
selected and caused to operate a relay for an 
interval of time which is different for the num 
bers to be dialed. If the number 0 is dialed, for 
example, the relay will be operated for a longer 
interval of time than if the number 5 is dialed. 
The repeated operations of the relay may then 
be caused to operate a selective circuit for ring 
ing any one of the various parties to the exclusion 
of all of the other parties, 
This invention will be better understood from 

the detailed description hereinafter following, 
when read in connection with the accompanying 
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two parallel circuits which are connected to the 
two contacts of the relay W1. One of these par 
allel circuits includes a condenser, CS, a gas tube 
VS, and a relay S. The other parallel circuit 
includes a condenser CM, a gas tube VM, a relay 
M, a condenser CL, a gas tube VL and a relay L. 
The winding of relay L is also connected to one 
of the contacts of the relay S which is in the 
other parallel branch. . The upper terminal of 
condenser CL is connected to another of the con 
tacts of relay S. Relay L. may be employed to 
control a relay N. - . . . . 
When the dial D at the subscriber's station is 

operated in the usual way for dialing, let us say, 
numbers 5 or 0, the arrangement will act in re 
Sponse to the dial operations to energize the 
winding of the relay L. at the central office, the 
relay Li being operated for either of the numbers 
dialed. The circuit may be adjusted so that the 
operation of the relayL, when the digit 5 is dialed 
will take place for an interval of time as, for 
example, two-tenths of a second. The relay L. 
Will be Operated for about seven-tenths of a sec 
ond when the digit 0 is dialed. 
When dialing No. 1, for example, the primary 

circuit of transformer A will be opened once and 
closed once by the contacts of dial D. Upon the 
opening of this primary circuit, a surge of cur 
rent traverses the primary of transformer A, and 
a similar and second surge traverses the primary 
of transformer A upon the closure of the primary 
circuit. Each of the two surges of current in the 
primary of transformer A will produce a com 
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drawing which illustrates the dialing apparatus 
at each subscriber's station and apparatus at the 
central office which will respond to the dial op 
erations. The drawing shows only the dial or 

plete and independent pulse of current in the 
secondary of transformer A. Thus by dialing 
No. 1, two complete, pulses of current will be 
transmitted by transformer. A to line E. Hence 
by dialing No. 5, ten complete pulses of current 

55 will be transmitted over line E. Furthermore, 

  

  



2 
by dialing No. 0 (which is the equivalent of dial 
ing a No. 10) twenty complete pulses of current 
Will be transmitted over line E. These pulses of 
current are, of course, not pure sine Waves, but 
transients. As the dial D is of the type which 
is generally timed to produce these twenty pulses 
in about one second, the transientS produced and 
transmitted over line E occur at the rate of 
twenty per second. Similar transients are pro 
duced upon dialing any other number. However, 
the number of transients produced and trans 
mitted over line E will simply be twice the num 
ber dialed by dial D. Hence when dialing No. 5, 
ten transients Will be produced and transmitted 
over line E, and these ten transients will occur 
within about one-half of a second. 
The filter F at the central office may comprise . 
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over, the upper terminal of condenser CM will 
be connected to ground through the armature 
and back contact S of relay W1 and, hence, this 
condenser will be discharged. Therefore, the gas 
tube WM will be deionized. The relay M, which 
has its winding in series with the anode of the 
tube VMI, will then be unoperated, as shown. The 
condenser CL. Will be discharged because its upper 
electrode will be connected to ground through 
the armature 2. of relay S and its make contact. 
With condenser CL discharged, the tube WL. Will 
be deionized and, therefore, the relay I Will be 

": released. Relay N will also be released and lamp 
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one or more anti-resonant circuits similar to the 
one shown, the anti-resonant circuit or circuits 
being tuned to, for example, 1000 cycles-which 
may be considered to be the fiftieth harmonic. of 
the pulses produced by the dial. The filter F Will 
transmit the 1000 cycle harmonic to the tube. WD 
to be amplified thereby. The upper winding of 
relay Wo which is a polar relay will receive the 
1000 cycle current which is interrupted at the 20 
cycle rate by the dial contact and the armature 
of the relay Wo Will therefore operate and release 
at the 20 cycle rate in accordance With the 1000 
cycle current which traverses its Winding. 
Thus the relay. Wo Will operate and release once 

for each dial click or pulse. Inasmuch as two 
clicks or pulses are produced for each unit of the 
number dialed, as already Stated, the relay Wo 
will operate twice for each unit of the number 
dialed. It will be shown hereinafter that the 
circuit interconnecting the armature of relay Wo 
and the Winding of relay I is set up. So that the 
dial clicks or pulses may operate the relay I for 
different intervals of time, the intervals depend- 40 
ing upon the number dialed. The interposed 
circuit is also arranged so that speech and other 
extraneous voltages Will be unable to actuate the 
relay L. 
During the idle condition of the circuit, the 

contact of the dial D is closed and no current Will 
be flowing over the telephone circuit E. Relay 
Wo will be held released by the bias current con 
tinually traversing the lower Winding of relay. Wo, 
the armature of relay Wo resting upon its contact 
S as shown in the drawing. No current will be 
flowing through the Winding of the relay Wil, its 
armature also resting against its contact S. The 
condenser CS Will, however, be charged to the 
voltage of the battery B. . . This Voltage Will be 
higher than that required to ionize the gas be 
tween the input or control electrodes of the tube 
VS and, hence, the gas between these electrodes 
will be ionized. The relay S will be energized by 
the flow of current from battery B2 through a 
circuit completed through the armature and con 
tact S of relay Wo, the winding of relay S, the 
armature designated of relay S. and its make 
contact and ground. With the Winding of relay 
S energized, ground will be connected to the 
anode of tube VS by armature of relay S and, 
hence, no current will flow through the output 
circuit of tube VS. The operation of relay S 
transfers the flow of current from battery. B2 
(through the Winding of relay S) to ground so 
that this current will not traverse tube WS. Thus 
the time during which tube WS carries current 
is reduced and hence the life of the tube is en 
hanced. 
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P extinguished. Both tubes VM and VL are de 
ionized for the further reason that plate voltage 
from battery, B4, cannot reach these tubes, the 
circuit from battery B4 being opened at the con 
itact of armature 3 of relay S. 
Assume now that the dial D of the subscriber's 

station is rotated in a clockwise direction for 
dialing any desired digit, and that it is then re 
leased so that the dial may rotate in a counter 
clockwise direction to open and close its contact 
several times, depending on the number dialed. 
As the dial contact opens, it produces a click 
which interrupts the current flow over the pri 
mary winding of transformer A. The interrup 
tion of the primary circuit will induce a current 
in the Secondary circuit. Which is of a frequency 
dependent upon the constants of the dial appa 
ratus, as already stated. With a standard dial 
the Secondary of the transformer of the circuit 
will have induced therein a 20 cycle current along 
With its numerous harmonics. The fundamental 
and all harmonics will be Suppressed by the filter 
F except the fiftieth harmonic which is of 1000 
cycles, the latter current being then transmitted 
to the vacuum tube WD and amplified thereby. 
The amplified current will flow through the upper 
or operating. Winding of the relay Wo. This cur 
rent will produce a magnetic effect in the upper 
or operating winding of relay Wo to overcome the 
opposing magnetic effect of the biasing current 
flowing through the lower winding of relay Wo 
and thereby cause the armature of the relay to 
move to its contact M. The closure of contact 
M by the armature of relay Wo will then allow 
current to flow from battery B2 through the im 
pedance Zai and through the Winding of relay W1, 
thereby causing the armature of relay Vi to close 
its contact M. At the same time the relay S will 
become released, due to the opening of the circuit 
between battery B2 and the winding of relay S 
at the contact S of relay. Wo. Upon the closure 
of contact M of relay. W1 the upper plate of con 
denser. CS will be grounded and the condenser 
Will then discharge so that the gas between the 
input or control electrodes of tube WS Will be 
come deionized. Moreover, the removal of ground 
from the upper plate of condenser CM upon the 
operation of relay.V1 will allow condenser CM 
to become charged by current supplied by battery 
B3. Upon the release of the relay S the positive 
potential of battery. B4 will be applied through 
the , armature: 3 of the relay S. and the winding 
of relay M. to the anode of tube VM. However, 
the charge on condenser CM will not be raised 
to the value required to ionize the gas between 
the input electrodes of tube. WM unless relay Wi 
operates for a longer time; than the time required 
for One click: or pulse of a standard dial. Hence 
relay M. Will remain unoperated. The release of 
relay. S. also removes ground from the upper 
plate of -condenser . CL, theretofore provided 

During the idle condition of the circuit, more- 75 through the armature 2 of relays, thereby allow 
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ing condenser CL also to charge. A positive po 
tential is likewise applied by battery B4 to the 
anode of tube VI through the winding of relay L, 
but for similar reasons tube VL will not be fired 
and relay I will therefore remain released. 
At the termination of the first click or pulse . . 

of the dial, current will cease to flow through 
the primary winding of transformer A and, hence, 
no current will be transmitted over line E. The 
absence of current through filter F and through 
tube VD will cause relay Wo to release, its arma 
ture then returning to its contact S. The current 
that flows through the upper winding of relay. Vo 
when no pulse is received by filter Fis quite Small 
and insufficient to overcome the biasing effect of 
the current traversing the lower winding of this 
relay and hence relay Wo will remain released. 
While relay Wo is released, battery B2 will be dis 
connected from the winding of relay W1, thereby 
releasing relay W1, the armature of relay V1 then 
closing its contact S. At the same time the posi 
tive potential of battery B2 Will be applied to the 
anode of tube WS through the armature and con 
tact S of relay Wo and the winding of relay S. As 
the armature of relay W1 also leaves its contact 
M the condenser CS. will then be charged by cur 
rent supplied by battery B1, but the tube. VS will 
remain deionized because the voltage on con 
denser. CS will be insufficient in the time after 
the first click or pulse to reach the value re- : 
quired to ionize the gas between the input elec 
trodes of tube VS. Also the condenser CM will 
be discharged through the circuit provided by 
the armature and contact S of relay Wi. 
As the dial contact becomes closed at the end 

of the first unit of the number dialed, the dial 
remaining in rotation thereafter, another click 
or pulse will be produced. This will result in 
the transmission through the filter F of a similar 
1000 cycle current. The armature of relay. Wo will 
again move to its contact M and the cycle of 
events similar to that already described for the 
opening of the dial contact which produced a 
like current will be repeated, but this need not be 
further described. The same series of events 
will take place with each opening and ... closure 
of the contacts of the dial D as the dial rotates 
in a counter-clockwise direction after it is re 
leased. It will be observed, however, that the 
relay S, though normally operated in the idle 
condition, becomes released as the dial rotates 
to close its contact and relay S stays released 
throughout the movement of the dial. 

After a predetermined interval of time as, for 
example, about three-tenths of a second after 
the dial D has first opened its contact, the con 
denser CL will reach a voltage upon charge Which 
is sufficient to ionize the gas Within the control 
gap of the tube WL. This time interval is de 
pendent upon the size of the condenser, the po 
tential of the battery B5 and other circuit con 
stants. After the tube WT becomes fired the relay 
L will become operated due to the flow of current 
from battery B4 through the circuit established by 
armature 3 of relay S after relay S has become 
released. The relay I will remain operated until 
dial D has come to rest and finally closed its 
contact. . . . . . . . 
Upon the operation of relay L, relay. N will be 

operated, current being supplied to the winding 
of relay N from battery B7 through the lower 
armature and its front contact. In Operating, 
relay N becomes locked in its operated position, 
the locking circuit comprising battery Bs, the up 
per armature, and make contact of relay N, con 
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inafter. 

:3 
tact. X1 of jack J, the winding of relay N and 
ground. The armature of relay N may also be 
used to complete a circuit to lamp P to apprise 
the operator that the subscriber has signaled her. 
The operator may then insert her plug into jack 
J to connect her cord to line R. The insertion 
of her plug into jack J. momentarily breaks the 
holding circuit for relay N and, therefore, the 
latter relay releases, extinguishing lamp P. The 
Subsequent reoperation of relay N makes possi 
ble a recall signal by re-illuminating lamp P 
While the operator's plug is still in jack J. 
When the dial D closes its contact at the end of 

its rotation, the relay Wo will thereafter become 
released, which in turn will cause the relay Wi. 
to become released. The relay of relay Vo will 
allow the positive potential of battery B2 to be 
applied through the armature and contact S of 
relay Wo and the winding of relay S to the anode 
of tube WS. As the charge on condenser CS 
reaches a sufficient value, the tube VS will be 
come ionized, the ionization occurring after a 
predetermined interval of time as, for example, 
about 35 milliseconds after the dial has come to 
rest. AS the tube WS becomes ionized current will 
flow through the winding of relay S, causing its 
Operation. But as relay S operates, it connects 
the anode of tube WS to ground through its arma 
ture and its make contact. The armature of 
relay S then opens the circuit between battery 
B4 and the anodes of tubes VL, and VM, causing 
both tubes to become deionized. As tube VL 
becomes extinguished, the relay I will become re 
leased and remain released thereafter. Thus the 
circuit arrangement will be returned to its idle 
condition. 

... It will be observed that the arrangement at 
the central office includes a filter F which is 
tuned to about 1000 cycles and a network inter 
posed between the filter F and relay L, which acts 
like a 20 cycle filter. This combination of cir 
cuitS is designed to prevent voice currents from 
Operating the relay L, as will be explained here 

The network interposed between filter 
F and relay I distinguishes between the series 
of clicks or pulses produced by dialing the number 
5, for example, and the series of clicks or pulses 
produced by dialing 0, the distinction being based 
upon the fact that the first series of clicks or 
pulses-which may be approximately five-tenths 
of a second long-may operate relay L. for, let 
us Say, about two-tenths of a second, while the 
Second series of clicks or pulses-which may last 
about one Second-may operate the relay L for 
about seven-tenths of a second. 

It has been pointed out hereinabove that relay 
W1 is Operated in response to each operation of 
relay Vo. The condenser CA is interposed be 
tween the armature of relay Wo and the winding 
of relay W1 as already noted. This condenser in 
discharging holds the relay Wi operated for a 
few milliseconds after relay Wo has released. The 
value of the hold-over feature is such that if the 
relay Wo operates faster than say 25 times per sec 
Ond, the winding of relay W1 will then receive 
Sufficient current from condenser CA to remain 
in an Operated condition during the repeated re 
leases of relay Wo. For vibrations of the armature 
of relay Vo which are slower than about 25 times 
per Second, the relay W1 Will, therefore, follow 
relay Wo. in its operations. This arrangement, 
therefore, determines the upper limit of the 20 
cycle filter network already described and may 
fix the upper limit at about 25 cycles or at any 
other desired value. The circuit following the 

  



work as will be explained hereinafter. 
During a continuous Succession of dial clicks 

or pulses, produced by the release of dial D at 
the proper speed, neither of the condensers CM 
or CS will be left ungrounded long enough to 
charge the respective control electrodes of the 
tubes WM or WS to their ionizing voltages and 
therefore neither of these tubes Will become ion 
ized. Hence, during the succession of clicks, or 
pulses, both relays S and M. Will be released. 
Whenever the dial clicks or pulses are slower 
than some predetermined speed Such as, say, 18 
per second, the interval between the clicks-dur 
ing which time the relay W1 is released-will be 
long enough to permit the Condenser CS to 
be charged by current from battery B1 to a volt 
age Sufficient to ionize the control gap of the tube 
WS. When this happens the relay S will become 
operated, thereby grounding the condenser CL 
through the armature 2 of relay S. Hence for 
clicks or pulses of Such a slow rate the relay L. 
will remain released. 
The arrangement is thus “tailored' to fit the 

Series of pulses transmitted over the telephone 
circuit E and applied to the operating winding of 
relay Wo. Whenever the interval between the 
clicks or pulses is too long the tube. WS Will be 
come ionized and prevent relay I from operat 
ing. On the other hand, whenever the dura 
tions of the clicks or pulses are too long, the 
tube WM will become ionized and likewise pre 
vent relay L. from operating. Whenever the 
Spaces between the clicks or pulses and their 
durations are both too short-Which will be the 
case for a fast dial or for any low frequency 
effect induced in the telephone circuit E-the 
relay W1 will remain operated and tube WM will 
become ionized. This Will result in maintaining 
relay I released. 
When Voice currents reach the telephone cir 

cuit it will happen in practically all cases that 
the pause between the syllables will be long 
enough to cause tube WS to become ionized. On 
the other hand, one of the syllables of the speech 
currents may be so prolonged as to cause the 
tube WM to become ionized before the interval 
of time such as three-tenths of a second, which 
is required to elapse before relay. I operates. In 
either case relay L. Will not become operated. 

It has been shown hereinabove that With each 
Operation of the dial the relay L will be oper 
ated for an interval of time which is either long 
or Short depending upon the number, dialed. If 
the dial were operated four times, for example, 
the relay L. Will then be operated four times and 
in each case the duration of the operation of 
relay L. Will depend upon the number dialed. 
Thus the dial may be successively operated to 
produce any desired combinations of long and 
Short pulses. 
The condenser CM and tube WM in the upper 

branch of the arrangement are employed to 
prevent currents derived from the clicks or pulses 
from operating relay L if these currents last 
longer than about 20 milliseconds. The con 
denser CS and tube VS in the lower branch of 
the arrangement are employed to prevent pulses. 
derived from the clicks or pulses from operating 
relay L if the intervals between the clicks or 
pulses last longer than about 35 milliseconds. 
Relay L is thus protected against all puises ex 
cept those derived from suitable dial clicks from 
which 1000 cycle current interrupted about 20 
times per Second is derived. 
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relay W1 will fix the lower limit of the filter net When relay L. is operated the upper make con 

tact of this relay will be connected to ground 
through the upper armature of the relay and 
at the same time the lower make contact of the 
relay, Will be connected to a battery B7 through 
the lower armature of the relay. Hence, each 
Operation of relay L. may be employed to apply 
voltage over a selecting or switching circuit (not 
shown) which may be connected to conductors 
21-y2, the voltage being applied for an interval 
of time depending upon the length of the opera 
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tion of relay L. In the latter situation relay N 
‘and its related circuits may be omitted. Appa 
ratus for responding to any such series or com 
bination of three, four, or more pulses--which 
may be any desired combination of long and 
short pulses-are shown and described in appli 
cant's Copending applications, Serial Nos. 373,573 
and 373,574, filed January 8, 1941, and Serial No. 
399,782, filed June 26, 1941, now respectively, 
Patents 2,334,574, 2,334,575 and 2,300,003 and the 
Selecting or SWitching circuit, there shown may 
be considered as part of this specification. The 
Selecting or SWitching circuit will be connected to 
Conductors y1 and g2. 
The arrangement of this invention may there. 

fore be used either to respond to dial clicks or 
pulses to Operate relays L and N and illuminate 
lamp P to apprise the central office operator 
that a call is being transmitted or (without relay 
N and lamp P) to apply voltage a number of 
times to conductors yi and 22 to produce pulses to 
Operate a selective circuit for connecting the 
Subscriber to any one of a plurality of different 
lines. In either case the control of the circuit 
is practically entirely exercised by the subscriber 
in manipulating the dial. 
While this invention has been shown and de 

Scribed in certain particular embodiments mere 
ly for the purpose of illustration, it will be un 
derstood that the general principles of this in 
Vention may be applied to other and widely var 
ied organizations without departing from the 
Spirit of the invention and the scope of the ap 
pended claims. 
What is claimed is: 
1. In a signaling System, the combination of 

a pulsing device, a source of direct current, a 
transformer having its primary winding con 
nected in Series. With said source of current and 
said pulsing device, means responsive to the oper 
ation of Said pulsing device to produce in the 
Secondary Winding of Said transformer a series 
of pulses of alternating current of a frequency 
which is harmonically related to the number of 
Current SpurtS produced by said pulsing device in 
the primary winding of said transformer, one 
pulse of Said alternating current being produced 
in the Secondary winding by the interruption of 
the flow of current from said source in the pri 
mary winding and another pulse by the recon 
nection of Said Source to said primary Winding, 
means responsive to the nulses of alternating 
current in the Secondary winding to produce a 
pulse of direct current, said latter means in 
cluding means to prolong the pulse of direct cur 
rent So that its length corresponds to the num 
ber of alternating current pulses in the Secondary 
Winding, and a translating device responsive to 
Said pulse of direct current. 

2. In a signaling system, the combination of a 
dial having a contact which may be repeatedly 
opened and closed, a source of direct current 
voltage, a transformer having its primary wind 
ing connected in Series with said dial and said 
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Source of voltage so that a plurality of spurts of 
current may flow in the primary winding with 
each operation of said dial, means responsive 
to the repeated opening and closing of the con 
tact of said dial to derive from said spurts of 
current a series of pulses of alternating currents 
in secondary winding of said transformer the 
number of which is a multiple of the number of 
contact openings and closures, the frequency of 
said alternating currents being harmonically re 
lated to the number of said spurts of current 
produced by said dial device, means responsive to 
the pulses of alternating current in the secondary 
winding to obtain a single pulse of direct cur 
rent of a duration which corresponds to the num 
ber of alternating current pulses, and apparatus 
contrôlled by said pulse of direct current. 

3. In a signaling system, the combination of 
a dial having a contact which may be repeatedly 
opened and closed, a source of unidirectional 
voltage, a transformer having its primary wind 
ing connected in series with said source of volt 
age and said dial so that a plurality of spurts of 
current will traverse the primary winding with 
each operation of said dial, means responsive 
to the repeated operations of said dial to derive 

5 
5. In a signaling system, the combination of 

a dial having a contact which may be opened 
and closed one or more times during each opera 
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from said spurts of current a plurality of groups 
of pulses of alternating current of a frequency . 
which is...a harmonic of the number of Said spurts 
of current per second, a pulse of alternating cur 
rent being produced in the secondary winding 
of said transformer by the interruption of the 
flow of current from said source of voltage to 
said primary winding and another pulse being 
produced in said secondary winding by a recon 
nection of said source of voltage to said primary 
winding, means responsive to each group of 
pulses of alternating current to obtain a pulse 
of direct current, and a circuit controlled by 
said pulse of direct current. 

4. In a signaling system, the combination of 
a dial having a contact which may be opened 
and closed during each operatión of the dial, a 
source of unidirectional voltage, a transformer 
having its primary winding connected in Series 
with said dial and said source of voltage so as to 
produce a plurality of spurts of current in the 
primary winding of said transformer with each. 
operation of said dial, each operation df said dial 
opening and closing Said . contact one or more 
times, means responsive to the repeated opera 
tions of said dial to produce in the secondary 
winding of said transformer a plurality of groups 
of pulses of alternating current of a frequency 
which is harmonically related to the number of 
said spurts of current per second, a pulse of al 
ternating current being produced in the Sec 
ondary winding upon the interruption of the 
flow of current from said source of voltage 
through the primary winding of said transformer 
and another of said pulses being produced in the 
secondary winding of the transformer by the re 
sumption of the flow of current from said Source 
through the primary winding of Said transformer, 
the number of pulses of alternating current in 
each group being determined by the number of 
times the dial contact is opened and closed in 
each operation of the dial, means responsive to 
each group of pulses of alternating current to 
produce a pulse of direct current of a length 
which corresponds to the number of alternat 
ing current pulses in the group, and a circuit 
over which said pulses of direct current may be 
transmitted. 
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tion thereof, a source of unidirectional voltage, 
a transformer having its primary Winding con 
nected in series with said source of voltage and 
said dial so as to produce a plurality of spurts 
of Current in the primary winding of Said trans 
former with each operation of said dial, said. 
Spurts of current in the primary winding of said 
transformer producing a plurality of pulses of 
alternating current in the secondary winding of 
Said transformer, a pulse of alternating current 
being produced in the secondary winding of said 
transformer upon each interruption of the flow 
of current from said source through said primary 
winding and another pulse being produced upon 
each reconnection of said source with said pri 
nary winding, means for obtaining from said 
pulses of alternating current in the secondary 
winding of said transformer pulses of a predeter 
mined harmonic of said alternating current in 
the voice frequency range, and means responsive 
to the pulses of Said harmonic current to obtain 
a pulse of direct current of a length which is 
proportional to the number of pulses of the har 
monic current. - 

6. In a signaling system, the combination of 
a dial having a contact which may be opened 
and closed one or more times during each opera 
tion thereof, a source of unidirectional voltage, 
a transformer having a primary winding con 
nected in Series with said dial and said source 
of Voltage. So as to produce a plurality of spurts 
of current in the primary winding of said trans 
former with each operation of said dial, said 
spurts of current in the primary winding of said 
transformer producing a plurality of pulses of 
alternating current in the secondary winding of 
said transformer, a pulse of alternating current 
being produced in the secondary winding with 
each opening of the circuit of said source of volt 
age and Said primary winding and another pulse 
of alternating current being produced in the 
secondary winding with each reconnection of 
said source of voltage and said primary winding, 
means for obtaining from said pulses of alter 
nating current in the secondary winding of said, 
transformer pulses of a predetermined harmonic 
of said alternating current within the voice fre 
quency range, means responsive to the pulses of 
said harmonic current to obtain a pulse of direct 
current of a length which is proportional to the 
number of pulses of harmonic current, and a cir 
cuit controlled by said pulse of direct current. 

7. In a signaling system, the combination of a 
Subscriber's station, a central office, and a line 
interconnecting said subscriber's station and said 
central office, the subscriber's station including 
a dial having a contact which may be opened 
and closed one or more times during each oper 
ation thereof, a source of unidirectional voltage, 
and a transformer having its primary winding 
connected in series with said source of voltage 
and Said dial so as to produce a plurality of spurts 
of current in the primary winding of said trans 
former with each operation of said dial, the sec 
onedary winding of said transformer being con 
nected to said line, said spurts of current in the 
primary Winding of said transformer producing 
in the secondary winding of said transformer 
pulses of alternating current of a frequency 
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which is harmonically related to the rate at 
which said spurts of current are produced in the 



6. 
primary winding of said transformer, the number 
of pulses of alternating current being deter 
mined by the number of times the contact of 
Said dial is opened and closed during any opera 
tion thereof, said pulses of alternating current 
being transmitted over said line to the central 
office, said central office including means respon 
sive to received pulses of alternating current to 
obtain a pulse of direct current of a length which 
is proportional to the number of pulses of alter 
nating current, and a circuit. Controlled by Said 
pulse of direct current. t 

8. In a signaling system, the combination of 
a dial having a contact which may be opened and 
closed any desired number of times, means ree 
sponsive to each opening and closing of the dial 
contact to produce two. pulses of alternating cur 
rent, first and Second condensers, means for 
charging the first condenser to a predetermined 
voltage whenever each pulse lasts longer than a 
predetermined interval of time, means for charg 
ing the Second condenser to a predetermined 
Voltage When the intervals between the pulses ex 
ceed a predetermined interval of time, a circuit 
to which voltage may be applied, and means for 
preventing said voltage from being applied to said 
circuit whenever the charge on either of said 
condensers reaches said predetermined value. 

9. In a signaling system, the combination of 
a dial having a contact which may be opened 
and closed any desired number of times, means 
responsive to each opening of said dial contact 
to produce a pulse of alternating current, means 
responsive to each closure of the dial contact to 
produce another pulse of alternating current, 
first and second condensers, means for charging 
the first condenser to a predetermined voltage 
Whenever any pulse lasts longer than a prede 
termined interval of time, means for charging 
the Second condenser to a predetermined voltage 
whenever the intervals between the pulses last 
longer than a predetermined interval of time, a 
translating device, means for operating said 
translating device only when the voltages on said 
condensers do not reach the predetermined 
values, and means for preventing the operation 
of said translating device whenever the voltage 
On either condenser exceeds the predetermined 
Valule. 

10. In a signaling system, the combination of 
a device having a contact which may be opened 
and closed any desired number of times, means 
responsive to the operation of said device to pro 
duce a plurality of pulses of alternating current, 
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tubes which are controlled by said first and sec 
ond condensers, respectively, means for charging 
the first condenser to a predetermined voltage 
whenever any one of the pulses lasts longer than 
a predetermined interval of time and for firing 
the first gas tube, means for charging the Second 
condenser whenever the intervals between pulses 
exceed a predetermined interval of time and to 
fire the second gas tube, a translating device, 
means for Operating Said translating device in 
response to said pulses of alternating current, 
and means for preventing the operation of said 
translating device whenever either of the gas 
tubes has been fired, 

11. In a signaling System, the combination of 
means for producing a predetermined number of 
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direct current pulses in regular Succession, a 
transformer having its primary winding con 
nected in Series With Said pulse producing means, 
a pulse of alternating current being produced in 
the secondary winding of said transformer from 
each direct current pulse together with the har 
monics of Said alternating current, a line con 
nected to the Secondary winding of the trans 
former for transmitting said alternating current 
pulses and the harmonics, a filter for selecting 
from the received pulses only those pulses which 
are of a predetermined harmonic of the alter 
nating current to the exclusion of all other cur 
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first and Second condensers, first and Second gas - i. 

rents, a relay, means for actuating said relay 
in response to the receipt of said selected har 
monic, and means interposed between said filter 
and Said relay to prevent the operation of said 
relay in response to currents other than pulses 
of the Selected harmonic. 

12. The combination of means for producing 
alternating current interrupted at regular inter 
vals, first and second condensers, first and second 
gas tubes controlled respectively by said con 
densers, means responsive to the length of each 
pulse of alternating current to charge said first 
condenser, means for firing said first gas tube 
when the charge on said first condenser exceeds 
a predetermined value, means responsive to the 

3, interval between successive pulses of alternating 
current to charge said second condenser, means 
for firing said second gas tube when the charge 
on Said Second condenser exceeds a predeter 
mined value, a translating device, means respon 
sive to the pulses of alternating current to oper 
ate said translating device, and means responsive 
to the firing of either gas tube. for preventing 
the operation of Said translating device. 
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