Sept. 22, 1931. R M. HICKS 1,824,348

TIMING APPARATUS
Filed Aug. 3, 1928

a W H#E B

1,

-SEGUEC/yf‘At;SSW/TCH' 5 |||[}.__|]n(
26 / \
mon B B dpw
"C/Mﬁ;‘?"ﬁfuy
CIRCUIT.
T/Jb’
70 MESSAGE REGISTER
INVENTOR
Raymond M. Hicks.
BY
gl + Crosliy—

i ATTORNEYS




10

‘18

© 20

25

- 30

.35

40

45

50

Patented Sept. 22, 1931

UNITED STATES

1,824,348

PATENT OFFICE

RAYMOND M. HICKS, OF EAST ORAN GE, NEW JERSEY, ASSIGN‘OR TO WARD & CROSBY, ‘A -
PARTNERSHIP: COMPOSED OF 8. MORTIMER WARD IR, ANI) GORHAM CROSBY BOTH

OF NEW YORK,’ N Y.

TIMING APPARATUS

Apphcation ﬁled August 3, 1928. Serial No 297, 273

This 1nvent10n relates to methods and ap-
paratus for autommtlcally timing or ap-
proxlmately timing the use of electrlcal cir-
cuits, and one example of the invention as
hereinafter described is particularly adapt-
“able for controlling overtime payments for

numerous telephone: calls in telephone sys-

tems using so-called ‘message - registers.
However, the invention -in its broader as-
pects may be employed in connection with
various other electrical systems and circuits.

The invention ‘includes 2mong its objects
the provision of 4 suitable method and. ap-
paratus of the class-above indicated which

will be simple, inexpensive and dependable

in “installation and - operation, and which

will relieve the-telephone or other switch:

board operatives from the duties of check-
ing up overtime use of line wires, particu-
larly for local calls under their control.
Further -and “more specific. objects, - fea-
tures and advantages will more clearly ap-
pear from the detailed.description given be-

low taken in connection with the accompany-.

ing drawing, which forms a part of this
specification, = -

In the drawind the ﬁgure is a- schematlc‘

diagram showmg the electrical circuit con-
nections as applied to certain more or less

standardized telephone circuits according to.

one example of my invention:

The invention is here described by way of
example- only, in -the form -according - to
which it may be used for numerous telephone
lines connected to telephones such as house-

hold and office telephones, where a separate

message regis+er or other - suitable . call
counting device is provided in the central
office for each subscriber.. Tt will be under-
stood, however, that the invention according
to certain of its broader aspects may also be
used to automatically check up- overtime

payments on coin. box telephone lines or.

other lines not equipped with message regis-
ters, the apparatus in such.cases functioning
to warn- the subseriber: of the termination
of one or more predetermined allotted pay-
ment periods for use of the line, whereupon
the user of the line must pay an additional s

charge to prevent the line from belno' dls—_

connected
The  subject matter of thls invention is

particularly adaptable for use with various -

kinds of dial operated or machine switched
telephone systems, thus if desired eliminat-

ing any necessity for manual attention to-

overtime payments.
: Referrmc now to the detalls of the draw-
ing: a

message register: circuit contact 11.
contact may be arranged .in series with . %:!
battery 12, ground 13 and ‘asuitable re-
smt‘mce 14. Also in series with this circuit
is a “sequence switch” cam 15 and the mes-

charge relay circuit is indicated g
and- has connected. therein in a well known
way a - charge relay 10 .for. controlling.a-
This
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sage register connectlng wire 16. This. por-' v

tlon of the circuit as thus far described i 1s

-arranged to operate in a well known manner,

whereby when the party called removes the

receiver from- the-hook the.“charge”- relay

will be operated, thus completmw a circuit
for operatmg the. message register, except

that such circuit will remain open at the se- -
quence switch cam. 15 until such time as the

calling party “hangs up” his receiver. At
this moment the sequence switch cam in re-
storing itself to normal position causes the

message register. circuit from battery 12 .to i

be momentarﬂy connected- to operate the
message register, .thus recording a single
charge.
this. usual circuit makes no provision for
i)VQl time payments for prolonced use. of the
ine

In order to: ‘advance the message reglster

to record -additional charges whenever. the

It will be observed therefore that -

‘85

line is used longer than a predetermined

time period, I- prov1de the followmg sup-
plemental circuits.

~In connection with each central office
switchboard a pair of- interrupter switches
17 and 18 may be provided and connected
to the usual interrupter switch ‘operating
mechanism of the central office equlpment so

as to operate at a predetermined speed.” The

interrupter switch 17 for example may be
arranged to make contact once-during each
successive, period -of 305 seconds, whereby
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arbitrary 5-minute payment periods are
provided, and in addition a 5-second leeway
1s given the subscriber in which to termi-
nate his call if he does not desire to be
charged for an additional period. The in-
terrup’ceL switch 18 is preferably arranged
to operate at the same speed as switch 1(,
but makes contact say 1 second before inter-

~rupter switch- 17 makes contact, and also
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opens the contact thus made, say 14 second
before interrupter switch 17 makes contact.
Interrupter switch 18 functions to connect
a-battery and ground as at 20 through a
suitable resistance and through -a 1e1ay
switch 19, hereinafter described, to the mes-
sage'register wire 16. In‘te’rl‘mpter switch
17 functions to control the relay contact 19
by way of a relay 21 having male and break
switch contacts 22 and 23 respectively for
controlling a “locking mrcult” from ground
24, A “sequence sw1tch cam” 25 is also ar-
ranged in series with the relay winding 21.
The operation of these circuits is as -~ fol-
lows. As soon as the:called party removes
the receiver from the hook and thus operates

the relay 10 to closs its “make” switch 11, a

~cireuit is prepared from the -ground 13

3b
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through “battery - 12, resistance 14, rela,y
switeh 11, sequence switch -cam 25 (this

‘cam is-in ‘circuit closing position while the

call is maintained), throutrh relay winding
21, “break” switch’ 23; to the mterrupter
sw1tch 17. Asscon as the 1nte1 rupter switch
makes contact, ‘this circuit is completed to
ground. Theleupoq the relay 21 1s ener-
ﬂlzed and “picks up” and establishes & “lock-
ing - circuit” for 1tse1f through its “make”
switch 922 to crround 94, This stick ecir-
cuit continues To be mamtamed until the

calling party “hangs up” his receiver, where-

upon ‘the sequence " switch cam 25 when be-
ing restored to normal disconnects this cir-
cuit in preparation for the next call. Mean-
while whenever the relay 21 is energized,

thecircuit through relay contact 19 to the'

message 160‘181361‘ 1s also prepared and is
completed at intervals when the interrupter
switch 18 makes contact for connecting the
battery and ground 20.

-~ Assuming that the call is mmaﬂy -estab-
lished durxntr the middle portion of an arbi-
trary .5- minute time interval, the 01rcu1ts will
operate a$ follows.

Just before the’ ‘tel mmatlen of the re-
maining portion of the arbitrary interval
the 1nte1rupter switch 18 will male contact,
but this will be ineffective to complete the
circuit from battery 20 to the message regis-
ter, because at this moment the Lehy s‘mteh
19 will be .open. Therefore the subscriber
will not be charged extra for this initial
fractional time per tiod. However, at the end
of this fractional period the interrupter
switch 17 will make contact, thus causing the

06 relay 21 to “pick up” and to-close the switch-
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19 in preparation for recording a charge
on the message register if the subseriber
maintains the line thr oughout the next arbi-
trary 5- mlnute period. Tf the calling party
“hangs up” his_receiver before th1s full
perlod expires, then he will be charged for
one time period or one call in the usual
way. by the operation of the circuit of se-
quence switch cam 15. ‘On the other hand,
it the call is continued into the next succeed
ing time perlod then the interrupter switch
18 ywill»-come into operation and the battery
20 will apply an impulse through switch 19
to the message register and an overtime
charge will thus be recorded. Likewise, if
the called party continues the conversation
for a succeeding number of arbitrary time
periods, & cerresponding number of over-
time charges will be recorded by the con-
tinued operatmn oi the 1nterrupte1 SW1tch
18

Assuming that the subscrlbers call is in-
1t1ally est%bhshed, at a time just after the
interrupter switches 17 and 18 have made

contact, the operation of the circuits will :

be ‘the same as above described. Similarly,
if the call is initially ‘established just at the
moment  when either of the interrupter
switches is making - contact, no charge -will
be’_recorded until the end of the ensuing
5-minute or other arbitrary interval. This

‘insures against the subscriber being charged

overtime for any call which is continued
for a period less' than the predetermined
charging period or less than such period
plus B seconds if the 5-second leeway is m‘lde
zwulmble as above described.

‘Overtime payments will therefore be Te-
CQld“d according to the broad principles set
forth in the patent to J. L. Boynton, No.
1,664,878, issued April 3, 1928, and: entitled
“Method and apparatus "for tlmlno the use
of electrical circuits”, the present 1nvent10n
being particularly adaptable to dial op-
erated “telephone lines or lines where the
operatives may be too busy to manually at-
tend to overtime payments.

It will ‘be observed:-that these circuits, al-
though providing a means for automatical-
ly- checking overtime payments on a multi-
tude of hnes may be provided at ‘substan-
tially a minimum expense, it being merely
necesqaly to provide a single- relay 21 and

a.sequence switch cam- as ut 25 to each so-

alled “d1st110t selector circuit”. A. single
pair_of interrupter switches 17. and. 18 may
be provided in common for all of the lines
contlolled at the central office, additional

Jead wires being indicated at 26 and 27 for

running to the 1e1ay switches of other “dis-
trict’ selector circuits”.

Tt is not desired to limit the invention to
the details or “specific ‘'examples herein' de-
seribed, since it will be apparent to those
skilled in the art, after understanding the
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invention, that it is susceptible to various
other adaptations and modifications, such
as may be made without departing from the
scope of the invention, and I aim therefore
in the appended claims to cover all such
adaptations and modifications.

What I claim as new and desire to secure
by Letters Patent of the United States is:

1. Apparatus for recording: overtime
charges, for telephone calls, comprising mes-
sage registers for each subscriber, “district
selector circuits” and “charge” relay circuits
cooperating therewith: for operating' said
message registers at the termination of each

call, and additional circuits cooperating with -
the “charge” relays to additionally operate -

the message registers at the termination of
predetermined arbitrary overtime payment
periods. . ‘

2. Apparatus for recording overtime

charges, for telephone calls, comprising mes- -

sage registers for each subscriber, “district
selector circuits” and “charge” relay circuits
cooperating therewith for operating said
message registers at the termination of each
call, and additional circuits cooperating with
the “charge” relays to additionally operate
the message registers at the termination of
predetermined arbitrary payment periods,
said additional circuits including means for
preventing additional operation of the mes-
sage register at the termination of the first
arbitrary period after the call is established
but permitting operation of the message reg-
ister at the termination of succeeding ar-
bitrary periods while the call is maintained.

3. In apparatus for controlling payments
for the use of electrical circuits, in combina-
tion, message registers-individual to the cir-
cuits, means for operating said registers to
register a charge at the termination of each
successive predetermined arbitrary full pay-
ment period during which the circuits are
in use, and means for operating the registers

5-to indicate additional charges for use of the

circuits during final fractional payment pe-
riods. '

4. In apparatus for controlling payments

for the use of electrical circuits, in combina-.

tion, indicating means individual to the said
circuits, means for energizing said indicat-
ing means to operate the same at predeter-
mined regular arbitrary intervals compris-
ing payment periods, and means for prevent-

& ing the operation of said energizing means .

until the terminations of the first full arbi-
trary periods during which use of the
circuits is maintained, and means for addi-
tionally energizing the indicating means
when the use of the circuits is discontinued.

5. In apparatus for controlling payments
for the use of electrical circuits, in combina-
tion, message registers individual to the cir-
cuits, means for operating said registers to
register a charge at the termination of each

3

successive predetermined arbitrary full pay-
ment period during which the circuits are
in use, and means for operating the regis-
ters to indicate additional charges for use
of the circuits during one fractional pay-
ment period in addition to said full payment
periods. ‘
In testimony whereof I have signed my
name to this specification.
~ RAYMOND M. HICKS.
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