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certain’ Improvements in Locking and Sig-

“manner of meter control, however, some-’
" times proves. objectionable because of the

‘culty by providing means for rendering

-or whether it be common to the cords of an-
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' LOCKING AND SIGNALING SYSTEM FOR TELEPHONE-REGISTIRS.

To all whom it may concern: . -

" Be it known ‘that' I,  Arkxanper. S
Spipcer, residing at Chicago, in the county
of Cook and State.of Illinois, have invented

naling Systeras for Telephone-Registers, of’
which the following is a specification.

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

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-

each meter incapable of operation a second
time during the petiod of a single insertion

the jack belonging to the calling subscriber,
whether said. meter be associated with a line

operator’s position. Moreover, my inven-
tion furnishes a system of signals informing
an operator both as to her own aéts and their
effect upon the meters. = - ' T
-The appended drawing shows diagram-.
matically an embodiment of the invention in
connection with a singlé cord cireuit and a
pair of substation lines, of which only that
calling need be considered here. - : .
The connecting or cord circuit. C, forming
one of a group belonging te an operator. at
a central station A, is a standard.form hav- |
ing talking strands L L2 containing the
usual repeating coil ¢, 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 L° of,the
cord by a conductor 10% The an‘swe%ing
plug P of the cord cobperates with answer-
g jacks J, of which one is illustrated, this
having joined to its tip and ring cor* cts
the two limbs L# and 15 of a substatic. 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-off relay |
R?, and in a conductor 11 extending between |,
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ound is the high resist-
ance winding 12 of a line meter M, which, as
to its registering mechanism, may be of any”
convenient type and upon whieh are to be
recorded the connections secured from the
substation-of the line to which it is united.

1 This metef also has a low resistance winding

18 ‘included’ in.a conductor 14, normally
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open at the meter armature 15 but placed - '

in parallel with the winding 12 when the
meter 1s energized. SRR :
Included in the answering side of the cord
is a register key or circuit closer K, serving
upon its depression to bring the proper
mneters into play.. Contacts & % of this key
then separate the andwering plug from the
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talking strands L 12, and a contact &° com- -

pletes the circuit between the conductor L°
of the cord and = condnetor 16, leading
through controlling relays R® and R* assoct-
ated with a suitable. position meter M?* to
the free pole of a grounded generator G or
some other source of electrical emergy of
considerably higher potential than the source
B. The position meter furnishes a record of
the total number of eonmections registered
by the operator with whaose cords it 1s con-
nected. The relay R* is differentially wound,
having one winding 17 in the eonductor 16

“in series with the generator and relay E*

while the opposite winding 18, preferably
having a greater number of turns than 17, is
connected to ground by a conductor 19 -ex-
tending from conductor 16 at a point be-
tween the ‘generator and winding 17, and
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comprising the normally open front contact. -

91 is shown. in the conductor 19 in series
with the windin :
the resistance of the other elements. of the
cirenit having such values and the two wind-
ings of relay R? being so arran ed, - that
‘when the armatures 15 and 20 of the line
meter and relay R¢, respectively, ave both at-
tracted the -ampere-turns of said windings

“of the axmature 20 of relay R% A resistance

18, this resistance 21 and .

25
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will be approximately equal, and since the¥ )

are oppositely wound their. effect upon the:

relay .will be neutralized. But before the. .

armature 15 brings in the low - resistance
winding 13 of the line meter there will be -
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an excess of current through winding 18 of - -
the differential relay, which is theréfore un-. - -

balanced and free to operate. ..

As an example of conditions which have

p* ved shccessful in practice, it may be said -
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nay have a resistance
0.5 of an ohm: the

tnat the cut-off rvelay :
of 30 ohins; 1'0121 Rt
wpﬁmgs 17 and- i of the relay R‘, 8 chms
and 2.5 chms, respectively, the latter having
twice as many turns asthe former; the resist-
ance 21, 45 ohms; the high resis stamce wind-
ing 12 of the line meter M, 500 ohms, its low
resistance Wmdmgz, 40 ohms: and the posi-
tion meter M2, 0.25 of an ohm. The poten-
tial of the office Daftery may be approxi-
mately 24 volts and the potential of the gen-
evator {3, 84 to 38 volis.

The energizing coil of the posmon ineter
is iIn a branch conductor 22 joined to the’

Londucto 16 in parallel with the wmdmg
17 of relay E? this portion of the civenit be-

' ‘uw normally open at the front contact of
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- contact this armature complet
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armature 238 of relay R® Up(m its back
s a conduetor
24 leading to conductor 19 bmwem gaid re-
lay and the armature 20 of relay R* and con-
tarning sonie such signal device as a lamp O
of distinctive (,oior, as, for example, green,
Meter M* when ﬂnm‘glzed f'omplptec ‘w ’Ts
armature 25% g local cirenit 25, contalning ¥
battery B2 and a second lamp or signal de-
vice (¢ of g different color from thel amp 02,
say red.
When in vesponse o the illumination of
the line lamp 0 the operator inserts the ')h*q
P in the jack J, wuzrﬂnt flows from the bat-
tery B through the third conductor of “10
cord, sleeve of the plug and thimble of th
jack and oomﬁuci 75 10 snd 11 to ground
both the eut-off relay R2 and me

o

th" ugh
‘ﬁa?ng 12 of the line meter M. The velay
1s thereby snergized to disconnect relay R
from the line, but on account of the res 1s'r~
Y
ance of the win ding 12 the current ddn/e“

by the office Datlerv is insufficient i ito CU}%”
the line meter to attract ils: armmm’n. ue}"
securis tfhe line wanted, to produce a v egr»;—

wam'm of the “oanectzon, the opcmt& de- |

presses the key K. This compleies a cmcmt,
from the generator (& to G“ouna by way of
conguctor 16, winding 1 17 of relay R? anﬂ
winding of 1'elay Re, conduictor Lé , cobperat-
ing contacts of the phj(r and, ]‘v‘k condue-
tors 10 and 11 and winding 12 of the line
meter,
cuit the generator p()ten.wl @ives enongh
(m've nt $o energize the line meter and also

elays B and RY, und the armature of relay
I' closes the branch 29 containing the post-

é:ion meter, but this dees not receive cnrrent
ug»‘h to operate it until the armature 15
the line meter brings the low ; vesistance
winding 13 in par"ﬂel with its high resist
ance winding 12. The consequent. reduction
in the resistance of the circuit so augments
the currvent through the conductor 22 that
the position meter operates, and at the same
time closes the circuit 27, Jnhmrf the red
lamp O° The operator, seel
goared that registration hasb

In spite of the res*shn:’e of the cir--

oth the hn& and pO;lthH meters. Tt should
be noted that the relay R® was not depend-

.nt upon the winding 17 acting alone to en-

ergize it,.since if 1‘e}ay R* first ‘brought into
cm,ult at i its armature 20 the winding 18, R?
i still unbalanced and acts as pre\‘muslv
deseribed uniil armature 15
meter has also been attracted.

After the operator h as released. the key,
opening ihe contact A%, the line meter re-
mains. 1ochec up as long as the answering

plug is in the jack by current from battery

B over conductors 102, L3, 16 and 11, for
while this was not greut enough to ecause
the drawing up of .the armatuve, it will re-
tain it when once attracted. The posmon
meter, however, together with the velays R
and B¢ are deenermzed so that this meter
could again be opemt@(l upon the same con-
nection by a second. depression of the key

were it rot for the fuct that the reduction of

resistance of the civenit produced and main-
tained af me line meter now makes the
windings 17 and 18 equivalent to one an-

1 | other, and in conseqitence of their differen-

tial velation the armature 23 is not attracted

of the line-
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and the position meter also rémains un-

1;&@0’[0& Therefore both meters are tempo-

rarily locked out of service, or until the
operator has withdrawn the answering plug.
Then the opening of the thlrd conductor of
the cord cireuit at the pwrr and jack de-
prwnq the live meter of current from. the
office battery and it also is released, restor-
ing all of the registering apparatus to its -
initial condition. In this wa v all possibility
of the dv’phcmmv throngh evror of the reg-
istration of s qmrle donnection 1% obviated.
Furthermore, if “the operator does siubse-
quently press key K for the s
will be made awarve of the mistake hy the
lighting of the green lamp O This, since
relay RE remaing inert while R* is again
actuated, recelves current from the generator
G through conductor 16, armature 23 and

ool

its back contact in.relay R*. conductors 24-

and 19 and armature 20 and its front contact
in zelay R* to ground. This is of especial
‘uti]ity in such cages as rapidly succeeding
calls coming from the same substation. If
mu operator, upon properly sceking to reg-
ister 2 second call, Sees the illumination of
ihe green instead of the red lamp, she will
know that she has not produced the desired
effecu and that the answering-cord must first-
be withdrawn to release the meters. Having
done this and agein pressed the key ¥ the
display of the red signal would, as before,
indicate the operation of both meters.
Tn addition to its use for measnred service,

“this invention may be employed as an accu-

rate check upon collections from substation
con -in-the-slot anmamu‘s, the opemfor caus-
ing a single re Lm‘tmtson Ly a meter or meters

1 aoin i:ﬁ doposited,

same call ghe
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Having thus described /my invention, T
claim : o '
* 1. The combination with telephone lines
and a connecting circuit therefor, of a plu-
rality of meters overable during -the con-
nection of said ecircuit with a line, means as-
sociated with the connecting cireunit for start-
ing the operation of the meters, and means
separate for each meter acting independently
of the starting means for temporarily ven-
dering inoperative all of the meters-involved
in the registration of the connection.

2. In a. telephone cireuit, the combination
with a registering apparatus, of ¢ontrolling
means provided with differential windings

by which it may be energized to effect the !
relay having differential windings and being

operation of said registering apparatus, and
resistance varying means connected in cir-
cuit with one of the windings of the con-

‘trolling means and rendered effective in veg-

. istering a connection whereby a second reg-
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istration of such connection is prevented.

3. In a measured service telephone gystem,
the combination with a plurality of jmeters,
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. ‘ Co

4. In a telephone circuit, the combination
with a registering apparatus, of controlling
mean$ provided with differential windings
by which it may be energized to effect the
operation of said registering -apparatus, re-
sistance varying means connected in cirenit
with one 6f the windings of the controlling
means and operable to prevent the differen-
tial windihgs 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, -

3. A measured service telephone cireuit
comprising a registering apparatus 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
winding to operate the régistering appa-
atus, 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-

ratus against further operation, subsian-

tially as deseribed. . :

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

a8

sonrees of electrical energy of velatively high
and low potential, means for connecting the
high potential source to the registering ap-
paratus to effect its operation, a second reg-
stering apparatus adapted to be operated by
current from the high potential source, and
means for connecting the source of low po-
tential to the high and low resistance wind-
ings in parallel of the first-named registor-
ing apparatus {o femporarily mainiain hoth
registering apparatus against further opera-
tion.

7. A telephone system comprising a con-
tral station and substation lines terminating
thereat, a cord civeuit at the central station,
a meter associated with the cord civenit. a

adapted to control said meter, a meler asso-
cinted with a Hie and being provided with a
plurality of windings, said line meter heing
i civeurt with a winding of the relay when
the Iine and cord are connected, and means
for joining windings of the line meler in
parallel.

8. The combination with a central station
and telephone lines extending thereto, of ap-
paratus for registering connections boetween

1 said lines, a signal device, and means for dis-

playing the signal only npon an attempt to
produce a second registration for a single
connection. ] :

9. In a central station telephone system,
the ‘combination with telephone lines and
connecting.means therefor, 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 apparatus. a cecond signal device, and
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means for displaying «aid second signal upon -

an attempt o again actuate the registering

apparatus during the same connection.

10. The combination with a conducting
circuit, pf two relays, a meter controlled at
the front contact of the first relay. and the

actuation of tvhich meter is dependent upon .

cobperative action of hoth relays, a circuit

| closer upon the first actuation of which both

relays are operated and the meter actuated,
means for preventing operation of the first
relay upon 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-
nose.set forth. _ ' ’
In testimony whereor, T have signed my
name to this specification in the presence of
twa, subscribing witnesses, this sixth day of

- June 1907.

ALEXANDER S. SPIEGEL.

Witnessess - - :
Lrwis S. Earon,
Ivor JrrrrEYS. -
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