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To all whom it may concern: Beit (nown"that I, Alexander s. 
SPIEGEL, residing at Chicago, in the county 
of Cook and State. of Illinois, have invented 3 certain mprovements in Locking and Sig 
naling Systeras for Telephone Registers, of 
which the following is a specification. 

Central station meters employed in meas 
uring telephone service are often so ar 
ranged that they are caused to register 
through the depressing of a key by an oper 
aior, this being done only after the desired 
connection is actually made, so that unsuc 
cessful calls may not be recorded. This 

is manner of meter control, however, some 
times proves, objectionable because of the 
tendency of the operators to actuate the key 
more than once during a single connection, 
thus leading to an excess charge. The in 
vention herein set forth avoids this diffi 
culty by providing means for rendering 
each meter incapable of operation a second 
time during the period of a single insertion 
of the answering plug of a cord circuit in 
the jack belonging to the calling subscriber, 
whether said meter be associated with a line 
or whether it be common to the cords of an 
operator's position. Moreover, my inven 
tion furnishes a system of signals informing 
an operator both as to her own acts and their 
effect upon the meters. . . : The appended drawing shows diagram 
matically an embodiment of the invention in 
connection with a single cord circuit and a 
pair of substation lines, of which only that 
calling need b? considered here. - 
The connecting or cord circuit C, forming 

one of a group belonging to an operator at . 
a central station A, is a standard form hav 
ing talking strands L. L* containing the 
usual repeating coil 6, between the wind ings of which is bridged the office battery B 
with one pole grounded and with the free. 
pole joined to the third conductor Li ??????? 
cord by a conductor 10°. The answering 
plug P of the cord coöperates, with answer 
ing jacks J, of which one is illustrated, this 
having joined to its tip and ring correts 
the two limbs L. and L of a substatio, line 
and furnishing with said plug a connecting 
Switch. The customary line relay R gov 
erns the local circuit of the line lamp O. 
Connected to the thimble of the jack by a 
third conductor 10 is the usual cut-of rela 
R°, and in a conductor 11 exfending between 

1 conductor 10 and ground is the high resist 
ance winding 12 of a line meter M, which, as 
convenient type and upon which are to be 
recorded the connections secured from the 
substation- of the line to which it is united. 
This meter also has a low resistance winding 
13 included in a conductor 14, normally 

in parallel with the winding 12 when the 
meter is energized. ? 

Included in the answering side of the cord 
is a register key or circuit closer K, serving 
upon its depression to bring the proper 
meters into play. Contacts it k of this key 
then separate the answering plug froti the 
pletes the circuit between the conductor. L' 
of the cord and a conductor 16, leading 
through controlling relays R and R associ 
ated with a ?n meter Mº to 
the free pole of a grounded generator G or 
some other source of electrical clergy of 
considerably higher potential than the source 
B. The position meter furnishes a record of 
the total number of connections registered 
by the operator with whose cords it is con 
having one winding 17 in the conductor 16 in series with the generator and relay R, 
while the opposite winding 18, preferably 
connected to ground by a conductor 19 ex 
tending fron conductor 16 at a point be 
tween the generator and winding 17, and 
of the armature 20 of relay R. A resistance 
with the winding 
the resistance of the other elements of the 
circuit having such values and the two wind 
ings of relay R* being so arranged, that 
meter and relåy R", respectively,ære both at 
tracted the ampere-turns of said windings 

relay will be neutralized. But be 
armature 15 brings in the low resistance 
winding 13 of the line meter there will be 

balanced and free to operate. . . . 

to its registering mechanism, may be of any 

nected. The relay R is differentially wound. 
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open at the meter armature 15 but placed 65 
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talking strands L. L°, and a contact k" con 
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having a greater number of turns than 17, is 

90 
comprising the normally open front contact . . 
21 is shown in the conductor 19 iii series 

18, this resistance 21 and 95 

when the arinatures 15 and 20 of the line 
00 

will be approximately equal, and since the 
are oppositely wound their effect 

ore the 
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an excess of current through winding 18 of . 
the differential relay, which is therefore un 
As an example of conditions which have 

p ved successful in practice, it may be said li0 
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in at the cut-off relay inay have a resistance both the line and position meters. It should 
of 30 ohms; relay R", G.5 of an ohm.; the 
windings 17 and - 18 of the relay Rº, 8 ohms 
and 2.5 ohms, respectively, the latter having 
twice as many turns as the former; the resist 
ance 21, 45 ohms; the high resistance wind 
ing 12 of the line meter M, 500 ohms, its low 
resistance winding, 40 ohms; and the posi 
tion meter M* 0.25 of an ohnn. The poten 
tiai of the office battery nay be approxi 
mately 24 volts and the potential of the gen 
erator G, 34 to 38 volts. 
The energizing coil of the position meter 

is in a branch conductor 22 ioined to the 
conductor 16 in parallel with the winding 
17 of relay R*, this portion of the circuit be. 
ing normally open at the front contact of 

20 

30 

35 

40 

45 

50 

5 5 

60 

of the line meter brings the low resistance 

armakure 23 of relay R*. Upon its back 
contact, this armature completes a conductor 
24 leading to conductor 19 between said re 
lay and the armature 20 of relay R* and con 
taining scale such signal device as a lamp O' 
of distinctive color, as, for example, green. 
Mieter ?º when energized completes hy its 
as mature 25° a local circuit 25, containing a 
battery B and a second lamp or signal de 
vice G of 8 different coior from the lamp C, 
say red. . 
When in response to the illumination of 

the line amp O the operator inserts the plug 
P in the jack J, current fiows from the hat 
te; y 3 through the third conductor of the 
cord, sieeve of the plug and thinjoie of the 
Rick a di conducto:"S 0 Ti di i to grond 
arogia ºoth the ºt-off relay Rºand the 

yviriding 12 of the line meter vi. The relay 
is thereby energized to disconnect relay R 
from the line, but on account of the resist 
aice of the winding 12 the current delivered 
by the office battery, is insufficient to cause 
the line meter to attract, itsarhaire. After 
securing the line wanted, to, produce a regis 
tration cit the connection, the operator de 
presses the key K. This compieties a circuit, 
from the generator G to ground by way of 
condictor 16, winding of relay R* and 
winding of relay R, conductor L. coãperat 
ing contacts of the plug and jack, conduc 
tors i0 and 11 and winding 2 of the line 
meter. In spite of the resistance of the cir-i 
cuit the generator potential gives enough 
current to energize the line meter and also 
reiays R and R', and the arnature of relay 
Rº coses the brancia 22 containing tine posi 
tion meter, but this does not receive current 
eGug?ta to operate it tuntiin the a’matre i 5 
winding 13 in parallel with its high resist 
ance winding 12. The consequent reduction 
in the resistance of the circuit, so augments 
the current, though the conductor 22 that 
the position meter operates, and at the saine 
time closes the circuit 25, lighting the red 
|amp O'. The operator. Seei - • : 
{{???? ??? ????????? ?8 

be noted that the relay R' was not depend 
ent upon the winding it acting alone to en 
ergize it, since if relay R* first brought into 
circuit at its armature 20 the winding 18, R8 
is stili unbalanced and acts as previously 
described until armature 15 of the line 
meter has also been áttracted. 
After the operator has released the key, 

opening the contact is, the line meter re 
mains locked up as long as the answering 
plug is in the jack by current from battery 
B over conductors 109, L“, 10 and it, for 
while this was not great enough to cause 
the drawing up of the armature, it will re 
tain it when once attracted. The position 
meter, however, together with the relays R: 
and R* are deënergized, so that this meter 
could again be operated upon the sanne con 
nection by a second depression of the key 
were it mot for the fact that the reduction of 
resistance of the circuit produced and main 
tained at the iine meter now, makes the 
windings 1 and 18 equivalent to one an 
other, and in consequence of their differen 
tial relation the armattire 23 is not attracted 
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and the position meter also remains un 
affected. Therefore both meters are tempo 
rarily locked out of service, or until the 
operator has withdrawn the answering plug. 
Then the opening of the third conductor of 
the cord circuit at the plug and jack de 
prives the line meter of current from the 
office battery and is also is released, restor 

95 

ing all of the registering apparatus to its ". 
initial condition. In this way all possibility 
of the diplicating through error of the reg 
istration of a single connection is obviated. 
Furthermore, if the operator does subse 
quently press key K for the same call she 
will be made aware of the mistake hy the 
lighting of the green lamp O'. This, since 
relay R' remains inert while R is again 
actuated, receives current from the generator 
G through conductor 16, armatire 23 and 
its back contact in relay R', conductors 24 
and 19 and armatire 20 and its front contact 
in relay R* to ground. This is of especial 
utility in such cases as rapidly succeeding 
calls coming from the same substation. If 
the operator, upon properly seeking to reg 
ister a second cali, sees the illumination of 
the green instead of the 'ed lamp, she will 
know that she has not produced the desired 
effect and that the answering cord must first 
be withdrawn to release the meters. Having 
done this and again pressed the key K, the 
display of the red signal would, as before, 
indicate the operation of both meters. 

in addition to its use for measured service, 
this invention may be employed as an accu 
rate check upon collections from substation 
coin-in-the-slot apparatus, the operator caus 
ing a single registration by a fineer or meters 
#3 888 38 ?? ?????????????. 
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trolling means and rendered effective in reg 
istering a connection whereby a second reg 
istration of such connection is prevented. 

ratus against further 
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Having thus described my invention, I 
Claim : 

1. The combination with telephone lines 
and a connecting circuit therefor, of a plu 
rality of meters operable during the con 
nection of said circuit with a line, means as 
sociated with the connecting circuit for start 
ing the operation of the meters, and Deans 
separate for each meter acting independently 
of the starting means for temporarily ren 
dering inoperative all of the meter's involved 
in the registration of the connection. 

2. In a telephone circuit, the combination with a registering apparatus, of controlling 
means provided with differential windings 
by which it may be energized to effect the operation of said registering apparatus, and 
resistance varying means connected in cil'- 
cuit with one of the windings of the con 

3. In a measured service telephone system, 
the combination with a plurality of meters, 
of means having differential windings and 
being adapted to control one of the meters, 
and resistance varying means governed by 
another of the meters and serving to vary 
the distribution of current in the differential 
windings. . . . " 

4. In a telephone circuit, the combination 
with a registering apparatus, of controlling 
means provided with differential windings 
by which it may be energized to effect the 
operation of said registering apparatus, re 
sistance varying means connected in circuit with one óf the windings of the controlling | 
means and operable to prevent the differen 
tial windings from operating the registering 
apparatus, and a switch, included in the cir 
cuit between the controlling means and the 
resistance varying means and adapted upon. 
actuation to effect the operation of said re 
sistance-varying means. 

5. A measured service telephone circuit 
comprising a registering aparatus provided 
with a high and a low resistance winding, 
sources of electrical energy of relatively high 
and low potential, means for connecting the 
high potential source to the high resistance 
windling to operate the registering appa 
ratus, a Second registering apparatus adapt 
ed to be operated by current from the high 
potential source, and means for connecting 
the source of low potential to the low resist 
ance winding of the first-named registering 
apparatus, thereby establishing conditions to 
temporarily maintain both registering appa 

operation, substan 
tially as described. . 

6. Á measured service telephone circuit 
comprising a registering apparatus provided 
with a high and a low resistance winding, 

closer upon the first actuation of which both 

S. 

sources of electrical energy of relatively high 
and low potential, means for connecting the 
high potential source to the registering ap 
paratus to effect its operation, a second rege 
istering apparatins adapted to be operated by 
cuirrent from the high potential source, all 
leans for connecting the source of low po 
tential to the high and low resistice wind 
ings in paralle of the first-named register 
ing apparat is to temporarily naitain e tlh 
regist ering apparatus against further opera 
tion. 

7. A telephone system comprising a 'e - 
ti'al station and substation lines terminatting 
thereat, a cord circuit at the central station, 
a meter associated with the cort circuit. : 
relay ha ving differential windings and being 
adapted to control said Icter, a meter asso. 
ciate? with a linie and being providel witli a 
plurality of windings, said line meter being 
in circuit with a winding of the relay whe 
the line and cord are connected, and means 
for joining windings of the line meter i 
parallel. 

8. The combination with a central station 
and telephone lines extending thereto, of ap 
paratus for registering connections bet ween 
said lines, a signal device, and means for dis 
playing the signal only upon an attempt to 
produce a second registration for a single 
connection. 

9. In a central station telephone systein, 
the combination with telephone lines anel 
connecting, means therefoi, of registering ap 
paratus under the control of an operator, a 
signal device, means for displaying Said sig 
nal upon the first actuation of the register 
ing apparatis, a second signal device, and 
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means for displaying said second signal upon 
an attempt to again actuate the registering 
apparatams during the sanne connection. 

10. The combination with a conducting 
circuit, of two relays, a rheter controlled at 
the front contact of the first relay, and the 
actuation of which meter is (lependent tipoin 
coöperative action of both relays, a circuit 

relays are operated and the meter actuated. 
means for preventing operation of the first 
relay pon a second actuation of the circuit 
closer, and a signal device controlled at the 
back of said first relay and the front con 
tact of the second relay, as and for the pur 
rose set forth. 
In testimony whereof, I have signed my 

name to this specification in the presence of 
two subscribing witnesses, this sixth day of 
June 1907. 

ALEXANDER. S. SPIEGEL. 
Witnesses . 

Ew Is S. EATON, 
Ivor JEFFREYs. 
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