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. AUTOMATIC DIALING CIRCUITS

Application filed -October 8, 1930:" Serial No. 487,154,

This invention relates to dial switching
telephone-systems_ and more particularly to
apparatus for accurately simulating the acts
of an average subscriber in initiating a call
and dialing the letters or numerals of ;
call number which such subscriber would be
desirous of making. The object of the inven-

tion is to provide mechanical dialing appara-

tus which accurately simulates the theoretical
average times required for the average sub-
seriber. to ‘perform all of the functions re-
quired in setting up a connection: from the
time  of “removal of his receiver from the
switchhook until the completion of dialing.

“In the study of selector switch perform-
ance in step-by-step type systems and the
study of sender performance in ‘panel. type
systems responsive to the initiation of calls
and dialing by a subscriber, particularly .in
connection with studies of current drain,
which is quite largely dependent upon the
speed with which the subsecriber sets up a con-
‘ found. that it is difficult
reproduce on the stand-

er operation of the dial. Obviously, a trained
laboratory- engineer is able to dial connec-
tions on a standard subscriber’s dial much
more accurately and with greater speed than
would the average subscriber and therefore
the laboratory operation of a djal would not
be an accurate reproduction ‘of the opera-
tion which canbe expected in regular service
and would not therefore provide an accurate
measure for computing the current drain of
apparatus dependent upon such dial opera-
tion. e

In:order therefore to accurately simulate

the operations which a subscriber performs-

in setting up a connection from the time he

removes his receiver from the switchhook.

until he completes dialing any number which
:He would be called upon to dial, the mechan-

ical dialing apparatus comprising the sub-
ject matter of the present invention was de-

any -

“ZETO.
‘may be operated to record whether the office -

vised Whereby time intervals equivalent to
the theoretical average time required for sub-
scribers to. perform acts incident to making

‘calls are measured.: -

In accordance with the present invention,
one embodiment of which has been disclosed
by way of example, a keyset is provided upon
which the letters and numerals of any call

number may be set up. Such ecall numbers .

may, for example, comprise one, two or three
office. code letters followed by four numeri-

cal digits and in some instances by a party
seven numerical digits with or -
letter as used in set- .

Iine letter;
without a party line
ting up step-by-step switches ;-three numer-
ical digits for special
to.a zero operator Involving a single digit
Other keys are also provided which

code comprises one or two code letters, a
single code number or whether all of the code
digits “have -numerical rather than letter
values, whether the number comprises but
three numerical digits as for calls to special
operators, whether the call is such asg re-
quires coin box operation and for other oper-
ating functions.. _ :

Two timing interrupters are also provided,
one of which measures under the control of
certain  of  the auxiliary keys an interval
equivalent to the theoretical average time
from the removal of a .receiver from the
switchhook until dialing starts )
varied in accordance with whether the call
requires the first dialing of a code letter.or a
code numeral and. also measures -intervals
equivalent to the theoretical average time re-

quired for a subscriber to hunt for succeed.

Ing letters or digits on a dial. The second.
interrupter functions alternately “with -two
step-by-step switches to count off periods
equivalent to the time required to
dial for any numerical digit or letter and the
time required for.a dial'to run down to trans-
mit impulses. corresponding thereto, pro-
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vision being made under the control of the
latter interrupter to transmit impulses for
setting selector switches or for setting the
registers of a sender during the time that the
dial run down periods are being measured.
A third stepping switch is also provided
which functions as a steering switch to suc-
cessively associate the rows of keys of the
keyboard with the first two stepping switches
for determining the numerical values of the
several digits of any line number which the
tester may desire to transiit.

'A_bank of lamps is provided for indicating
the progress of dialing and a remote contso]
means is made available whereby the tester
after having set up any desived called number
on the keyboard, may control the starting and
stopping of the equipment from a remote
point, for example, from the frame on which
the sender under observation is loca ted.

A clearer conception of the scope and pur-
pose of the invention will be obtained from a
consideration of the following description
taken in connection with the attached draw-
ings in which:

Fig. 1 shows a subseriber’s line terminat-
ing in a main distributing frame, an inter-
mediate distributing frame, the diagram-
matic representation of a line finder, district
selector, district finder, and sender selector,
and a connecting shoe by means of which a
tost set disclosed in Figs. 3 and 4 may be
patched to the line terminals at the inter-
mediate distributing frame;

Fig. 2 shows a skeletonized sender cireuit;
and

Figs. 8 and 4 taken together show the test
set embodying the present invention.

The line finder, district selector, district
finder, sender selector and sender, which have
been diagrammatically disclosed, are of the
type shown in Patent No. 1,690.206, granted
to A. Raynsford on November 6, 1928. For
o fiill disclosiire of the sender; reference may
be: had to Patent No. 1,589,402, granted to
0. H. Kopp on June 22, 1926. The switches
300, 350 and 400 are of the well known rotary
stepping type which are advanced step by

step by the deenergization of their respective
stepping magnets 301, 351 and 401 and which
are restored to normal by being stepped for-
wardly under the control of the interrupter
contacts of their stepping magnets. Switches
350 and 400 have two normal positions. The
keys of keyboard 302 are of the locking type

and the keys of each vertical row released by .

means of the release magnets shown above
such vertical row.

Test with two letter office code

Tt will be assumed that it is desired to make
a study of the current drain in the sender cf
Fig. 2 which serves the group of subscriber’s
lines in which the line 100 is located. To

make this study, a recording milliammeter

1,853,022

200 is connected between the central office
battery and the battery bus bar in the sender,
and a second milliammeter 205 1s connected
between the central office ground and the
ground bus bar of the sender, -and the test
set of Figs. 8 and 4 1s patched by means of a
cord extending from contacts of the group
key 803 and terminating in shoe 101. to the
tip and ring conductors of a subscriber’s
line such as 100 in the particular group
of lines having access to the sender of
Iig. 2. If tests are to Le made in other
groups, similar cords would be connected
From the contacts of other group keys such as
304, 805, etc. It will first be assumed that a
current drain test is to be made on a call for
which two office code letters, four numerical
digits and a station letter would be dialed
by a calling subscriber, and that the test man
depresses the keys 307 to 313 inclusive cor-
responding to the line designation WOrth
8439-J, and then depresses the start key 402,
the two code letter key 433 and the group
key 303.

Upon the operation of start key 402 a cir-
cuit is established for relay 403 extending
from battery at the inner lower alternate con-
tact of key 402, conductor 404, winding of
relay 403, to ground at the outer right back
contact of relay 405 snd a circuit 18 estab-
lished for relay 406 from battery on conduc-
tor 404 through the winding of relay 406,
the upper contacts of key 402 to ground at
the inner left back contact of relay 407. Re-
jay 406 upon operating locks -over its left
contact to ground at the right back contact
of relay 408. With relays 403 and 406 op-
erated a loop circuit 1s established simulat-
ing the removal of a subscriber’s receiver
from the switchhook which may be traced
from battery through the winding of line
relay 102 of the subscriber’s line to which the
test set has been patched, left back contact
of cut-off relay 103, ring terminals ofi the
intermediate distributing frame, ring termi-
nal of the shoe 101, conductor 104, left con-
tacts of key 303, conductor 314, right front
contacts of relays 403 and 406, resistance
409, conductor 410, right contacts of key 303,
conductor 105, tip terminal of shoe 101, tip
terminals of the intermediate distributing
frame to ground at the right back contact
of cut-off relay 103. Line relay 102 operates
in this circuit and in the well known mauner
causes the line finder 106 to find the calling
line, and the district finder 107 and sender
selector 108 to associate an idle sender such
as is shown in Fig. 2 with the cailing live and
with the district selector 109. Key 402 also
establishes a circuit for relay 421 extending
from battery through the right winding of
relay 421, inner upper contacts of key 402,
conductor 318 to ground at the normal ter-
minal of brush 819 of steering switch 300.

The operation of key 402 also establishes a
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cireuit “from ba’ctefy on ‘conductor - 404

through resistance 411, the right back con-
tact of relay 412, right back contact of relay
413, right winding of ‘relay 414, resistance

415, left back contact of relay 418, to ground
at the inner right back contact of relay 407,
the left winding -

A circuit is also effective for
of relay 414 extending from battery on con-
ductor 404, resistance 411, right back contact

of relay 412, right back contact of relay 413,

left” winding of relay 414, conductor 417,
brush 316 and normal terminal of switch 300,
conductor 317, upper normal contacts of key

418, resistance 419, condenser 420, left back .

contact of relay 413 to ground at the inner
right back contact of relay 407. Relay 414

- being differentially wound and polarized,

does not operate since the current flowing

- -through its right winding unbalances the

20

‘25

“winding.

charging current flowing: through its left
winding and condenser 420;" When, however,
condenser 420 becomes fully charged, the
current flowing through its left winding un-
balances the current flowing

measured before relay 414 operates is there-

~ fore dependent uponthe value of resistance
- 419 and condenser 420: Relay 414 upon op-

- 30

- conductor 404, winding of

35

erating closes a circuit for operating relay
413 which. may be- traced from battery -on
relay 413, left
back: contact of relay 412, front contact of
relay 414 to ground at the inner right back

contact of relay 407. Relay 413 upen operat-
relay 416, extend-

ing-establishes a circuit for
ing from battery on conductor 404, winding
of relay 416, outer right front contact of re.

lay 413, to ground at the inner right back

40

46

contact of relay 407 which in turn closes a
circuit extending from battery through the

winding of magnet 301 of steering switch 800,

conductor 815, right front contact of relay

416-to ground at the outer right back contact

-of relay 407 preparatory to advancing switch

- 300 fromnormal into position. 1.

80

55

o

65

-Relay 413 upon operating. also reverses

extends from ground at the inner right back
contact of relay 407 left front-contact of relay

413, left winding of relay 414, conductor 417,

brush 816, normal terminal of switch 300,
conductor 817, upper normal contacts of key
418, resistance 419, condenser 420, inner right
front contact of relay 418, right back contact
of relay 412, resistance 411 to battery. - After
an interval as determined by the values of
resistance 419 and condenser 420, polarized

relay 414 operates its armature against-its.

back contact, opening the circuit of relay 413
which releases in turn releasing relay 416 to
open the circuit of magnet 301.  The steering

through its right
and relay 414 operates its armature
against its front contact. The time interval .

“condenser 420 “becomes fully

switch is thereby advanced from nor] po-
sition into position 1. With the steering
switch 300 in position 1, the initial circuit of
relay 421 is opened and lamp 321 lights over
brush 822 to indicate to the fest man that the

‘eircuit has been advanced off normal.

'With the two letter code key 433 operated.
as previously assumed and steering switch
300 in
after-switch. 300 leaves normal over cir-

cuit extending through the left winding of

3

70

position 1, relay 421 is held operated- .
{7

relay 421, lower contacts of key 433, conduc-
tor 336 to ground at'brush 319; - With relay

421 operated a circuit is established -from

‘ground at brush 819 over conductor 336 the

Upper contacts of key 433, front contact of
relay 421, conductor 337 to battery through
the interrupter contacts and . -winding - of

magnet 301 thus advancing switch 800 into -

position 2 -whereupon relay - 421 releases

opening the circuit of magnet 301. '
With relay 418 ‘released and steering

switch 300'in position 2 the circuit previous-

85

ly traced through the richt winding of re- i
] v g g g

lay 414 is reestablished and a cireuit is closed ‘
through the left winding of relay 414, from

battery over the right back contact of relay-
413, left winding of relay 414, conductor 417,
brush 816 and the No. 2 terminal of its bank,
conductor 332, upper normal contacts of key

423, resistance 432, condenser 490, left back
As soon as -

contact of relay 418 to ground.

) charged, po-
larized relay 414 operates  its
against its front contact, thereby again op-
erating relay 418 which in turn operates re-
lay 416 and stepping magnet 301. Relay 413
also reverses the connection of battery and
ground to the windings of relay 414 as pre-
viously described, and after an interval
measured by the time required to recharge

-condenser 420 in the opposite direction, re-

lay 414 operates its armature against its back

~contact, opening the- circuit of ‘relay 413.
- Thus under the control of timing relays 413

and 414, an interval has been measured

, “equivalent to the average theoretical time.
the connection of battery and ground to the ,
“terminals ‘of the windings of relay 414 and
with switch 800 in normal position the cir--
~cuit through the left winding of relay 414 now

for the removal of a subscriber’s receiver

first code letter. oo
With relay 416 operated and relay 421
normal; a eircuit is established through the
right winding of polarized differential relay
424 which may be traced from battery, back:
contact of relay 4921, resistance 495, inner-
right back contact of relay 405, right wind-
ing of relay 424, resistance 426, inner left
back contact of relay 405. left front contact
of relay 416 to ground. A eircuit is also es-
tablished from battery through the left wind-

-ing of relay 424, resistance 427, condenser

428, inner left back contact-of relay 405 to
ground, the left winding of relay 424 being

shunted over the outer Igﬁt. ‘back contact of *:

armature

100

105

110

~from the switchhook until the finger hole of
- the dial has been found corresponding to the
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relay 403 through resistance 430. As soon
as condenser 428 becomes fully charged, po-
larized relay 424 moves its armature against
its front contact, thereby closing a circuit for
_relay 405 extending from battery at the back
"contact of relay 421, winding of relay 405,
front contact of relay 424 to ground at the
left contact of relay 416. Relay 405 upon
operating reverses the connection of battery
and ground through the windings of polar-
opens the circuit of relay
403 at its outer right back contact.

Relay 403 releases and establishes a cir-
cuit for relay 407 extending from battery
on conductor 404, back contact of relay 431,
winding of relay 407 to ground at the inner
right back contact of relay 403. Relay 407
operates and locks to ground over its inner
left front contact, opens the cireuit of step-
ping magnet 301 at its outer right back con-
tact thereby advancing the steering switch
300 into position 3, removes operating around
from the circuit of relays 413 and 414 and
supplies operating ground for relavs 405 and
494 at its inner right contacts. At its left
back contact relay 403 establishes an operat-
ing circuit for magnet 401 of switch 400 ex-
tending from battery, winding of magnet
401, upper intermediate contacts of key 402,
loft back contact of relay 408 to ground at
the left back contact of relay 403 preparatory
to advancing switch 400 into position 1.

With relay 405 operated, the current flow-
ing through the windings of polarized relay
494 and condenser 428 is reversed and after
condenser 428 has become fully charged 1n
the opposite direction, relay 424 operates its
armature against its back contact,. thereby
opening the cireuit of relay 405 which
thereupon deenergizes again establishing the
circuit of relay 403 which in turn opens the
cireuit of magnet 401 to advance switch 400
into position 1. elay 405 upon deenergiz-
ing also again reverses the direction of cur-
rent flowing through the windings of relay
494, again causing it to operate its armature
against its front contact to again operate re-
lay 405 which in turn releases relay 403 and
reverses. the direction of current flowing
through the windings of polarized relay 424.

Relay 403 upon releasing closes the circuit of-

magnet 401 preparatory to advancing switch
400 another step. Responsive to the opera-
tion of relay 405, relay 494 again operates its
armature against its Dack contact thereby re-
leasing relay 405 and in turn reoperating re-
lay 403 which opens the circuit of magnet 401
to advance switch 400 into position 2. In this
manner under the control of timing relays
405 and 424, switch 400 18 advanced from po-
sition to position until it veaches position 9.

Tt was assumed that the test man oper-
ated key 307 of the cecond vertical row of
keys in the keyboard 302 corresponding to

the letter W having a numerical equivalent

1,858,023

of the numeral 9. With steering switch 300
in position 3 and switch 400 in position 9, a
circuit is now established from ground at
brush 319 and its No. 8 terminal, contacts of
key 307, conductor 323, the No. 9 terminal
and brush 454 of switch 400, thence in paral-
lel through the winding of relay 408, back
contact of relay 431 to battery on conductor
404 and through the winding of relay 425,
back contact of relay 431 to ground on con-
ductor 404. Relays 408 and 425 both ener-
gize, relay 408 opening at its right back con-
tact the holding circuit of relay 406, thereby
releasing this relay and locking itself oper-
ated to ground over its right front contact.
Relay 425 upon operating closes a restoring
circuit for switch 400, extending from bat-
tery through the winding and interrupter
contacts of magnet 401, strapped off normal
terminals and brush 456 of switch 400 to
ground at the front contact of relay 425.
Switch 400 thereupon advances to its 11th or
second normal position,
circuit of rejay 425 1s opened and relay 425

is released to open the circuit of magnet 401.
The advance of switch 400 into position 9
under the control of timing relays 405 and
494 has now measured a time interval cor-
responding to the time required for the aver-
age subscriber to rotate the dial to the finger
stop for the code letter Ww.

At the time relay 405 deenergized to cause
the advance of switch 400 into position 9 it
again reversed the connection of battery and
ground to the windings of polarized relay
494, causing relay 424 to operate its arma-
ture against its front contact, thereby oper-
ating relay 405 to again release relay 403.
Since at this time relay 408 is operated, the
release of relay 403 closes a circnit from bat-
tery, winding of stepping magnet- 351 of
switeh 350, conductor 327, left front contact
of relay 408 to.ground at the left back con-
tact of relay 403 preparatory to advancing
switch 350 from normal. Relay 405 also
again reverses the connection of battery and
ground to the windings of relay 424 which
after an interval operates its - armature
against its back contact thereby releasing
relay 405. Relay 405 upon releasing again
reverses battery and giound to the windings
of relay 424 and reestablishes the circuit of
relay 403 which in turn opens the circuit of
magnet 351 to advance switch 350 into posi-
tion 1. In this manner under the control o
timing relays 405 and 424, switch 350 ad-
vances from position to position into posi-
tion 9.

With steering switch 300 in position 3 and
switch 350 in position 9, a circuit is estab-
lished from ground at brush 319 over the
contacts of key 307, conductor 323, the 9th
position terminal and brush 328 of switch
350, conductor 329, winding of relay 431, to
battery on conductor 404 thus operating re-

in which position the

70
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- leases. . Relay 407
.also removes operating ground from the cir-

-vances switch 350

1,853,022

lay 431 Which in turn releases relays 408 and
407." Relay 407 upon releasing closes a cir-
cuit extending from battery, winding and

interrupter contacts of magnet 351, brush
830 and strapped terminals of switch 850,."
conductor 831 to ground at the inner left
relay 407.  Magnet 851 ad- .
into its 11th or second
which position the cir-. .

back contact of

normal position, in
cuit of relay 481 is opened and relay 431 re-
at its inner right contact

' cuits of timing relays 405 and 424 and re-

15

20

‘25

.30

B +of switch: 8350 under

35

timing relays 413
left back contact:

ground to the circuits of
and 414, and at its inner
establishes the previously
traced operating circuit for relay 406 which
now ‘operates and'.locks.
contact to
relay 408,

stores. operating

-The advance of switch 350 under

. the control of timing relays 405 and 424 has
~now measured a time interval corresponding

to the time required for the dial to run down

for transmitting impulses corresponding to

the code lstter W. During these operations

_with switch 800 in position 8, the progress
lamp 833 has been illuminated
7 over brush 899 indicating.the transmission
~of impulses corresponding to the first code

letter: . B . :
- It will be noted that during the advance

403 was. released.”

traced over the patching
cord conductors 104 and 105 is opened.: This

- clreuit following the association of the sender

40

‘with. the calling line extends over the ter-
minal 110 and brush-111 of the line finder 106,

Jlower contact of cam 112, terminal 113 and
- brush 114 of district inder
- terminal 116 of sender selector 108, conductor
117, left winding of sender pulsing relay 201,
~through the milliammeter 200 ]
~over-terminal 118 and brush 119 of line finder - I
~transmit impulses to the

107, brush 115 and

7106, left contact of cam 120, terminal 121 and
- brush 122 of district finder 107 s brush 123 and

“50

55

~set forth in the patent to Kopp above referred -
Since it has been assumed that the code.
o 66 letter W was selected. by the test man and

“terminal 124 of sender selector
125 o ground over the back contact. of relay
_Thus upon-

108, conductor

202 through milliammeter 205,
each deenergization of relay 403, this circuit
is opened and pulsing relay 201 of the sender

- in-response thereto causes the setting of its A

code register in the sender in the manner fully
to.

‘the switch 350 was therefore advanced nine
steps, relay 408 transmits nine impulses to

“the sender to set the A code Tegister, .

- - With relay 407 released asabove described,

~upon the termination of pulsing for the first .
- code'letter; a circuit is established for timing

.relay 407,

over its left front
ground at the right'back contact of

back contact in the de-;
‘scribed, releasing relay 413, Relay 416 also

in a circuit

the control of timing .
-relays 405 and 494, relay 406 was released
-and uponeach energization of relay 405 relay
With relay 406 released .
upon each deenergization of relay 403, the
- cireuit previously

to battery and -

8

relay 424 which may be traced from battery
on:conductor 404, resistance 411, right back
contact of relay 412, right back contact of Te-
lay 418, right winding of relay 414, resist-
ance 415, left back contact of relay 413 to 70
-ground at the inner right back contact of re-
Iay 407 and from battery as traced through

the left winding of relay 414, conductor 417 s
brush 816 in position 3, conductor 332, upper-
normal contact of key 493, resistance 432, con-. 75
denser 420, to ground at the back. contact of -

S soon as condenser 420 becomes
fully charged, relay 414 operates its armature -
against its front contact establishing : the _
previously traced circuit for relay 413 which: 80",
reverses the connection of battery and ground
to the windings of polarized. relay 414 and
clgses the previously traced circuif for relay

418." Relay 416 in turn closes the circuit of

‘stepping magnet 301 preparatory to advanc- 85 -

ing switch 300 into position 4. Upon the re-
versal of current through the windings of re-
lay 414 following the operation of relay 413,
relay- 414 operates its armature against its :
manner previously de-; 90

upon operating starts the operation of tim-
ing relays 405 and 494 as previously de-

-seribed, relay- 405 upon operating .opening

the circuit of relay 403 which in turn closes; 95
the circuit of magnet 401 of switch:400 and
the circuit of relay 407 which operates and-
locks as previously described.:. The opera-
tion of relay 407 releases magnet 301 which: .
advances switch 300 into position 4 and per---100
forms  the -other tunctions previously “de-
scribed. The advance of switch 300 from po-
sition' 8 to position 4 under the control of

‘timing relays 413 and 414 has thus measured

a theoretical time interval .equivalent to the 105
time. required for the average subscriber to -
find the finger hole of the dial corresponding -

to the second code letter of the line designa-

~tion. . With_ switch' 800 in position 4 ‘the
progress lamp 334 is lighted in a circuit ex- z110

tending over brush 392.to indicate to the test
man- that -the test circuit is functioning to
sender correspond-
ing to the second code letter of the ling desig- L
nation. AR s
With relay 405 operated, the current flow- :
ing through the windings of polarized relay -
424 and condenser 498 is reversed and after
condenser 428 Las become fully charged in:
the opposite direction, relay 424 operates its 120
armature against its back contact, thereby
opening the circuit of relay 405 which there-
upon deenergizes, again establishing the cir-
cuit'of relay 403 which in turn opens the cir-

-cuit of ‘magnet 401 to advance switch 400125

into position 1. In the manner previously .
described, timing relays 405 and 494 operate

to advance switch-400 step by step until it -
reaches position 6 when a circuit is estab- .
lished from ground over brush 319 at itgid0
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‘against its back

Contacts of key
308, conductor 335, brush

os tion terminal, thence to battery in paral-

el through the windings of relays 425 and

408. Relay 408 locks as previously de-
scribed under the control of relay 431 and re-
leases relay 406, and relay 495 establishes the
previously traced restoring circuit for ad-
vancing switch 400 to its next normal posi-
tion. With switch 400 in npormal position,
relay 425 releases. The advance of switch
400 1nto position
ing relays 405 and 424 has thus measured off
a time interval equivalent to the time required
for a subscriber to pull down his dial for the
code letter O. :

At the time relay 405 energized to cause
the advance of switch 400 into position 6,1t
again reversed the connection of battery and
ground to the windings of polarized relay 424
causing relay 424 to operate its armature
against its front contact, thereby operating
relay 405 to again relonge relay 408. Since
at this time relay 408 is operated, the release
of relay 403 closes a circuit from battery
through the winding of stepping magnet 351
of switch 350, conductor
tact of relay 408 to ground at the left back
contact of relay 403 preparatory to advanc-
ing switch 350 from normal. Relay 405 also
again reverses the connection of battery and

ground to the windings of relay 424 which -

interval operates 1its armature
contact, thereby releasing re-
lay 405. Relay 405 upon releasing again re-
verses battery and ground to the windings of
relay 424 and reestablishes the circuit of re-

after an

lay 403 which in turn opens the circuit of "ge
- magnet 351 to advance switch 350 into posi-
under the control of-
relays 405 and 424, switch 350 advances from -

tion.1. In this:manner,
position to position 1nto position 6.

With steering switch 300 in position 4 and
switch 850 in position 6, a circuit is established
from ground at brush 319 over contacts of
’key 308, conductor 335, the sixth position ter-
minal and brush 328 of switch 350, conduc-
tor 829, winding of relay 431 to battery on
eonductor 404, thus operating’ relay 431 which
in turn releases relays 408 and 407. Relay
407 performs the functions previously de-
scribed including the advance of switch 350

“to its normal position and the preparation

of circuits for controlling the operation of
timing relays 413 and 414, The advance of
switch 350 into position 6 has now measured
a time interval corresponding to the time re-
quired for a dial to run down for trans-
mitting impulses corresponding to the code
letter During the advance of switch 350,
since relay 406 was deenergized and relay 403
operated intermittently under the control of
relay 405 for each step of switeh 350, a series
of six impulses was transmitted to the sender
for setting the B code register thereotf.

454 and its sixth

6 under the control of tim-

reverses the connection of battery

‘switch 400 to a position indicated by

897, left front con-- pressed thousands

“vanced from position

© 1,858,022

With relay 407 released, a circuit ‘is now
established for timing relay 414 which may
he traced from battery on conductor 404, re-
cistance 411, right back contact of relay 412,

right back contact of relay 413, right wind-

ing of relay 414, resistance 415, left back con-
tact of relay 413, to ground at the inner right
back contact of relay 407 and from battery as

traced to the left winding of relay 414, con-

ductor 417, brush 316 in position 4, conduc-
tor 338, resistance 434, condenser 435 to
ground at the right back contact of relay 407.
As soon as condenser 435 becomes fully
charged, relay 414 operatex its armature

‘against its front contact, establishing the

previously traced cirenit for relay 413 which
and ground
to the windings of relay 414. Fron this point
the timing relays 413 and 414 function in
the manner previously described in connec-
tion with the transmission of impulses cor-
responding to the first two code letters, these
timing relays operating to advance steering

_ewiteh 300 into position 5 and timing relays

403 and 424 functioning to first advance
1 the de-
key 309 and then to ad-
vance switeh 350.

Tt is to be noted in this connection that
resistance 434 and condenser 435 have been
substituted in the circuit of timing relay 414
for the resistance 432 and condenser 420 for
the purpose of reducing the time required for
relay 414 to operate, thereby reducing the
interval measured by the advance of switch
300. This is done to simulate the time re-
quired for a subscriber to hunt for the fin-
+ hole of ‘the dial corresponding to a nu-
merical digit. Since a numerical digit 1s
easier to find on the dial than a Jetter, the
time interval measured is correspondingly

-shortened.

In a similar manner the switch 300 is ad-
to position into position
8, measuring in each advance a time inter-
val corresponding to the time required for a
subscriber to find a numerical digit, time in-
tervals being thus measured for the sub-
seriber to find the hundreds, tens and units
digits.
nately operated to positions indicated by the
depressed keys 309, 310, 311 and 312, and im-
pulses are transmitted during the sueccessive
operations of switeh 350, as previously de-
seribed for setting the thousands, hundreds,
tens and units registers of the sender.

As steering switeh 300 advances from posi-
tion to position, progress lamps 339, 340. 341
and 342 are operated In circuits extending
over brush 322 to indicate when the test cir-
cuit is functioning to transmit the thousands,
hundreds, tens and units digit impulses to the
sender.

When relay 431 operates upon the termina-
tion of the setting of switch 350 for the units
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digit, relay 407 releases and the timing relays

413 and 414 again operate for measuring a-

time intervalkcorresponding to the time re-
quired -for a subscriber to find the required
stations letter on the dial. At thig time,
steering switch 300 will be in position 8 and
consequently - resistance 482 ‘and. condenser
420 will be connected into the circuit through
the left winding of relay 414 over brush 316
of switch 800 and conductor 344 and the time
interval measured will therefore be the same
as the intervals measured in connection with

‘the first two code letters. Steering switch

300 will be advanced from position 8§ to posi-
tion 9 under the control of timing relays 418
and 414 as previously described, in which po-
sition the stations progress
lighted and switches 400 and 850 will be con-
trolled by timing relays 405 and 424 in the
manner previously described. During the
advance of switch 350, impulses will be sent
to the sender to set the stations register there-

- of into a -position corresponding to the de-

30

_ecircuit over

Pressed stations key 813.

When relay 431 operates upon the i':el’*mina-’

tion of the setting of 'switch 850 for the sta-
tions digit, relay 407 releases and at its outer
right back contact establishes a circuit ex.

tending! over conductor 845, brush 346 and

its No. 9 terminal, interrupter contacts and

winding of magnet 301 for advancing steer- -

ing switch 300 into position 10. TIn position

10 the OK progress lamp 847 is lighted in a
brush 322 indicating the comple-

3% tion of the test. At the sender as.soon-as the

-complete line designation has been recorded

and 1t has controlled the establishment of a
connection in - accordance therewith, the

- sender becomes dismissed in the well known
' manner. o :

" In positions 9 and 10 of switch 800, a cir-
cuit is established from ground at the outer

right back contact of relay 407 over con-.

ductor 345, brush 348, conductor 349 to bat-

A tery through the winding of relay 412.- Re-

- lay 412 upon operating opens the battery

80

lead extending to the windings of timing re-

lays 418 and 414 thereby preventing the fur-.
zq ther operation of these relays.  The oper-

ator, noting the illumination of OK lamp
347 may now restore the operator’s start

402 and the key 433. The restoration of key

402 now establishes a restoring  circuit for
' the steering switch 800 extending from bat-

tery through the winding and interrupter
contacts of magnet 301, conductor 337, lower
normal contacts of key 402, normal contact of
key 436, conductor 437 to ground over the
strapped terminals and brush 851 of switch
300." When switch 800 leaves -position’ 10,

the progress lamp 347 is extingnished and.

- when the switch reaches normal, its restor-

Ry

. ing circuit is opened. If the test man does
‘not wish to set up-another call at this time?-\

lamp 348 will be

key’

7

-the depressed keys of the keyboard 802 may

‘be released through the momentary opera- .
tion of releasing' key 488 which establishes :
an obvious circuit for the key restoring mag- -

nets 351 to 858 inclusive.

In the previous discussion it was assumed -

board " 802 ‘included

operated and therefore when relay 407 re-

+leases upon the. termination of the setting
“of switeh 850 for the units digit, a circuit will

be closed for rélay 421 extending from bat-

tery, left winding of relay 421, conductor -
1439, contacts 359 which are closed when no

stations key is operated, No. 8 terminal and

brush 848 of steering switch 800, conductor

345 to ground at the outer right ‘back con-.

tact of relay 407.  Relay 421 upon operating,
removes operating battery from the windings
of timing relays 405 and 494 to prevent their
further operation. Timing relays 413 -and
414 will, however, function as ‘previously
described tc advance the steering switch into
position 9. Since timing relay 405 does not
operate, the circuit of relay 403 is main-
tained, and relay 407 does not operate-at.this
time. When therefore, steering switch 300
reaches position 9,

relay 412 operates over the

L

‘that the line designation set up on the key- .
a stations letter. If,
‘however, a designation is set up not includ-

ing a stations letter, no stations key will be ¥6.

80 -
85
%

95

previously traced circuit to prevent any fur-

ther operation of timing relays 413 and 414

and steering switch 300 is advanced into po-

sition 10 to light the OK lamp 847. At this
point the circuits are restored to normal in

“the manner previously described.

Test 'wz'H% three letter office code

100

‘Had the test set been patched to a sub.

scriber’s line terminating in an office equipped

105 .

with senders of the type requiring’ the dial--
ing of a three-letter code, for example, a2’
sender of the general type disclosed in Patent -

1,505,171, granted August 19, 1924 to F. A

Stearn, then the test man would have op-

erated keys in-the first three vertical rows
of the keyboard 302 in accordance with the.

110

office designatiori;and,thén keys of the re-

maining rows for the numerical and stations
designations. In this case, however, the key
433 would not be operated, and following the
advance of steering switch 800 into position
1'to measure a theoretical time interval cor-
responding to the time required for the aver-
age subscriber to remove his receiver, the
switch. 300 would not advance directly into .
position 2, but would await the further-oper-
ation of timing relays 413,414, 405-and 494,
and in position 2 would control the trans.

115

120

-125

mission of impulses corresponding to the first

code letter asindicated by the depressed key.
of “the first-vertical row of the keyboard.

- Thereafter, the test set would function as pre-

Viously described,

136
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Test with single letter office code

£ the test man desires to test the current
drain of a sender for a call involving but a
single code letter followed by the namerical
digits and stations letter, he will depress keys
in the third to eighth vertical rows of the
keyboard, thus registering the single code
letter on the third vertical row of keys and
will also operate the key 440. In this case,
after the steering switch 300 advances into

osition 1 as previously described, relay 421
1s held energized in a circuit through its left
winding, the npper and lowermost contacts
of key 440, conductor 336 to gvound at brush
319. ~With relay 421 held operated, 2 cir-
cuit is established from ground at brusi 319
over conductor 336, the three lower contacts
of key 440, left contact of relay 421, conductor
337 to battery through the intervuprer con-

tacts and winding of magnet 301, thus ad-
vancing switch 300 into position 2. In po-

sition 2 of switch 300, relay 421 1« hield op-
erated in a circuit extonding from battery
through its left winding. the mpper contacts
of key 440, conductor 441, brush 248 and its
No. 2 terminal, conductor 343 10 ground at
the outer right back contact: of relay 407
With relay 421 operated, a cirenit s estan-
lished for advancing switch 800 divectly inte
position 3 extending from grovmd on condue-
tor 345, brush 348 and its No. 2 terminal, con-
ductor 441, intermediate contacts of key 440,
front contacts of relay 421, conductor 357, to
battery through the interrupter contacts and
winding of magnet 301. With steering
switch 300 in position 3, the transmission of
impulses under the control of the depressed
key in the third vertical row of keyboard is
controlled and from this point the test eir-
cuit functions in the manner previously de-
seribed.

Test on « call to zero operator

For testing the sender current drain on a
eall to the zero operator for which the gingle
digit 0 is dialed, the operator depresses the
key 442 and no keys in keyboard 302. In
this ease after the steering switch 300 ad-
vances into position 1 as previously described,
relay 421 is held energized in a circuzt through
its left winding, the inner lowev and three
inner upper contacts of key 442, conductor
336 to ground at brush 319. With relay 421
operated, a circuit is established from ground
at brush 319 over conductor 336, the inter-
mediate upper contacts of key 442, front con-
tact of relay 421, conductor 337, to battery
through the interrupter contacts and wind-
ing of magnet 301, thus advanecing switch 300
into position 2. In position 2 of switeh 800
relay 421 is held operated in a circuit extend-
ing from battery through its left winding,
the inner lower contacts of key 442, conduector
brush 348 of

1,858,022

switch 300, conductor 345 to ground at the
outer right back contact of relay 407. With
relay 421 operated, a circuit is established for
advancing switch 800 directly into position
3, extending from ground on conductor 345,
brush 348 and its No. 2 terminal, conductor
441, the inner upper contacts of key 442, front
contact of relay 421, conductor 337 to battery
through the interrupter contacts and wind-
ing of magnet 301. With steering switch
300 in position 3, the transmission of impulses
under the control of the depressed key 442
is controlled. The circuit for controlling the
positioning of switches 350 and 400 in re-
sponse to the timing relays 405 and 424 now
extending from ground at brush 319 in po-
gition 8, conductor 361, the uppermost con-
tacts of key 442, conductor 444 to the tenth
position terminals of switches 400 and 350.
VWhen steering switch 300 advances into
position 4 following the transmission of this
series of impulses, relay 421 is operated in a
civenit extending from battery through its
jeft winding, the lowermost contacts of key
442, conductor 443, the strapped Nos. 4, 5, 6
and 7 terminals and brush 348 of switch 300,
conductor 345 to ground at the outer right
back contact of relay 407 as soon as relay 407
releases upon the completion of impulsing.
With relay 421 held operated, a circuit is
ostablished for advancing switch 300 directly
into position 8, extending from ground on
conductor 345, brush 348 and the strapped
terminals 4, 5, 6 and 7, conductor 443, the
lower and inner upper contacts of key 442,
front contact of relay 421, conductor 337, to
battery through the interrupter contacts and
winding of magnet 301. Sinceno station key
was depressed, the steering switch 300 is
advanced out of position 8 into position 9 and
thence into position 10 to light the OK lamp
347 in the manner previously described in
connection with the test involving a line des-
ignation having no stations letter.
Inasmuch as the numeral 0 used for calls
{o the zero operator is included in a finger
hole of a subscriber’s dial which is clearly
marked “Operator”, it is much easier for a
<ubscriber to find than a code letter and
therefore the time interval measured by the
timing relays 413 and 414 corresponding: to
the theoretical time required for a subscriber
to find this finger hole should be less than
that measured for a subscriber to find a code
letter.. For the purpose of shortening the
time measured for advancing switch 300
from position 3 to position 4, the test man
in addition to operating key 442 also oper-
ated key 423. Thus the operating circuit
through the left winding of timing relay 414
is extended from battery on conductor 404,
resistance 411, right back contact of relay
412, right back contact of relay 413, left wind-
ing of relay 414, conductor 417, brush 316 1n
position 3, conductor 332, upper alternate
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contacts of key 493, resistance 434, condenser
435, left back contact of relay 413 to ground
at the inner right back contact of relay 407.
Since the condenser 435 is of such a value that
it charges more’ quickly through resistance
434 than condenser 420, the interval measured
for the advance of switch 300 from ‘position
3-to position 4 is thus shortened. o

Test on calls to executive offices having three
C numeral numbers

- Certain calls to executive lines .of a tele-
phone office are made by dialing a three-num-
ber code, for example, 211, involving no code
letters. - For such a call, the keys 445 and
423, and keys 362, 863 and 864 of the keyboard
302 are.operated. With these keys operated,
the test set functions in much the same man-
ner as for the-call first described up to the

o point where switch 300 is-advanced into posi-

tion 4, thus transmitting three series of im-
pulses to'the sender under the control of de-
pressed keyboard keys 862, 263 and 364, ex-
cept: that with key 423 operated, the timing
relays 413 and 414 advance steering switch

: 1 to position 2, from posi-
tion 2 to position 3;.and irom position 8-to
position 4 at a faster rate as determined b
the operation ,of,:timing'relay- 414 under the

i control of resistances 434 and 446 and - con-

denser-435. When steering. switch 300-ad-
vances into position 4 under the control of
timing relays 413 and 414, for the transmis-
sion’of the third of these series of impulses,

. relay 491 is operated in.a circuit extending

from battery through its left winding; the
contacts of key 445, conductor 443, the strap-

ped Nos. 4, 5,6, and 7 terminals and brush 348 -

. of switch 800, conductor 345, to ground at the

40

outer right back coniact of relay 407 as soon

~ asrelay 407 deenergizes upon the completion

45

. contacts -of key 445, front contact of relay the time réquired for

50

. into position 9

56

60

€5

of:the transmission of -impulses for the third
digit 1 of the three numeral designation 211.

- With relay 421 operated; a circuit is estab..
5 lished for advancing switch 800 directly into

position 8 extending from ground on condue.

tor 345, brush 348.and the strapped terminals

of its bank, conductor 443, -the lowermost
491, conduictor 387 to- batteryuthrough the
interrupter contacts and-winding of magnet
301. Since no station key was operated, the
steering switch is advanced out of: position 8§
and thence irto position 10 to
light the OX lamp. 847 in the manner pre-
viously described. - R

Teést on @ .call when coin box operation is
Lo required R

. The test set may also be employed to simu-
late the initiation of a call from a subscriber’s
line ‘equipped- with a coin box by depressing
key 418. It ‘be assumed that- the test

man- desires’ to “set up ‘the- same- call pre--
WO -8432-J, and oper-

viously- described,"

‘selector switches,

ates the keys 402, 483,307 t0 313 ‘inclusive,
and in addition, the coin key 418: - With
key 418 operated, ground through resistance
447 is connected over the lower contact of
key 418 to the tip side of the calling line 100
to which the test set is-connected, thus sim-
ulating the deposit of a coin in the coin box-
and the connection of 4 coin box magnet-to
the tip side of the calling line. : Key 418 at
its upper contacts, substitutes resistance 448
for resistance 419 in the path previously
traced through condenser 420 and the left
winding of timing relay 414. The substitu-

™

70

fb:

tion of resistance 448 is.for the purpose of

lengthening the operating time of relay 414
for measuring a longer period corresponding
to the time required for the average sub:
seriber to remove his receiver and to deposit
2 coin, since obviously the deposit of a ecin

will consume add_itional'time,‘ and thus in- .

crease the holding time of the sender, other-

80

85

Wise the test ‘set functions in the same man- -~

ner-as previously
call WO 84327,

Test on éalls tnvolving all numerical dzgzts
In addition to testing current drain. in.

Y - senders of panel type systems, the invention

may be employed to test the drainin selector
switches of step-by-step systems by similarly
connecting ‘the test set to a subscriber’s ling
terminating in an office equipped ‘with such
Since all of the digits
dialed in-such a system may be numerical
In character, no office code letters being em-
ployed, the test man would for such ‘a call,
operate the key 493, Consequently durin

the period when the timing relays 413 an.

414 function to measure time intervals cor-
responding to the time required  for a sub-
scriber to hunt for the digits of a line desig-
nation, the resistances 446 and 434 are con-
nected ‘through condenser 435 in:the- cireuit

previously traced through the left ‘winding -

of timing relay 414 in Place of resistances
453 and 482 and condenser 490 and ‘¢onse-
quently the timing relays 418 and 414 meas-
ure shorter time intervals corresponding to
the average subscriber
to hunt for the line designating digits. -

Remote control of test set
If the test man ‘desires to control the test

described for the assu_m'ed 7

90 -

95

100

105

110

118

set for a particulartype of call from g re- -

mote point, for example from the sender
frame in order that he may remain at’the
sender frame for observation purposes, he
may set up the test set for the ‘desired call
and then depress the remote control key 436
instead of the start key 402 to control the

120

125

starting and restoration of the test set. He

may then operate the key 449 which he may
carry with him to the ‘sender frame and

which is connected by an extension line 450
to-the winding of relay 451 in the test set..

130
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The operation of key 449 now controls relay
451, the contacts of which are connected in
parallel with the contacts of start key 402,
the relay 451 thus performing all of the func-
tions of the start key 402.

In making any of the above described tests,
readings are first taken from the milliam-
meters 200 and 205 before the test is initiated
and then readings are taken as soon as the
sender becomes dismissed following the es-

" tablishment of the test call being made.
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From the readings thus taken the sender cur-
rent drain may easily be computed. For
more accurate computation of the current
drain for any particular type of call, ten
calls of the same character may be made be-
tween readings of the milliammeters and
the difference between the readings divided
by ten.

What is claimed 1s:

1. In an automatic dialing apparatus fox
simulating the operation of a subscriber’s
dial, a key set for recording the letters and
numerical digits of called line numbers,
means for successively transmitting series of
impulses in accordance with the record set
up on said key set, & time measwring device
for simulating the time elapsing between the
removal of a subscriber’s receiver from the
switchhook and the dialing of a first digit,
and means for varying the action of said time
measuring device in accordance with whether
the first series of impulses to be transimitted
is in accordance with an office code letter or a
numerical digit.

9. In an automatic dialing apparatus for
gimulating the operation of a subscriber’s
dial, a key set for recording the letters and
numerical digits of called line numbers,
means for successively transmitting series of
impulses in accordance with the record set up
on said key set, a time measuring device in-
cluding a relay for simulating the time elaps-
ing between the removal of a subscriber’s re-
coiver from the switchhool and the dialing
of a first digit, resistances and condensers for
insertion in the circuit of said relay for

overning the speed of its operation, and a key

or varying the amount of resistance and
capacitance in accordance with whether the
first series of impulses to be transmitted is in
accordance with an office code letter or a nu-
merical digit.

3. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the letters and
pumerical digits of called line numbers,
means for successively transmitting series of
impulses in accordance with the record set
up on said key set, a time measuring device for
simulating the time elapsing between the re-
moval of a subscriber’s receiver from the
switchhook and the dialing of a first digit,
and means for varying the action of said time
measuring device 1n accordance with whether

1,853,022

a call from a message rate line or from a coin
box line is being simulated.

4. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the letters and
numerical digits of called line numbers, means
for successively transmitting series of 1m-
pulses in accordance with the record set up on
said key set, a time measuring device includ-

ing a relay for simulating the time elapsing 7

botween the removal of a subscriber’s recelver
from the switchhook and the dialing of & first
digit, resistances and a condenser for inser-
tion in the circuit of said relay for governing
the speed of its operation, and a key for in-
creasing the amount of resistance to prolong
the time period measured if a call from a sub-
seriber’s line having a coin box in which the
cubscriber must deposit a coin before dial-
inga, is being simulated.

5 Tn an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for vecording the letters and
numerical digits of called line numbers,
means for successively transmitting series of
impulses in accordance with the record set
up cn said key set, a time measuring device
operable prior to the transmission of each
successive series of impulses to simulate the
time required for.a subscriber to hunt for the
finger hole of his dial corresponding to the
next character to be transmitted, and means
for varying the action of said time measuring
device in accordance with whether the char-
acter is an office code letter or a numerical
digit.

6. In an automatic dialing apparatus for
simulating the operation of asubscriber’sdial,
a key set for recording the letters and nu-
merical digits of called line members, means
for successively transmitting series of im-
pulses in accordance with the record set up
on said key set, a steering switch for succes-
sively placing said transmitting means un-
der the control of the operated keys of said
key set, a time measuring device operable
prior to the transmission of each successive
series of impulses to successively advance said
steering switch and to measure for each such
advance a time interval simulating the time
required for a subscriber to hunt for the fin-
ger hole of his dial corresponding to the
next character to be transmitted, and means
controlled by said steering switch for vary-
ing the action of said time measuring de-
vice in accordance with whether the charac-
ter to be transmitted in an office code letter,
a numerical digit, or a stations letter.

7. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the letters and
numerical digits of called line numbers,
means for successively transmitting series of
impulses in accordance with the record set up
on said key set, a steering switch for suc-
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cessively placing said transmitting means
under the control of the operated keys of said
key set, a time measuring device operable
prior to:-the transmission. of ‘each’ successive
series of impulses to successively advance said
steering switch and to measure for each such
advance a time interval simulating the time
interval required for a subscriber to hunt for
the finger hole of the dial corresponding to
the next character to be transmitted, means

controlled by said steering switch for vary--
ing the action of said time measuring de-

vice in accordance with whether the charac-
ter to be transmitted is an office code letter or
a numerical digit, and a key for rendering
the opération of said time measuring device
invariable if all the characters recorded are
numerical digits.. -

8. In an automatic dialing apparatus for
simulating the operation of a subscriber’s

dial, a key set for recording the office code,

numerical and stations digits of any called
line number, means for transmitting series

of impulses inaccordance with the digits of -
the recorded line number, a start key for ini- -
tiating the cycle of operation of said appara-

tus, and keys for determining whether said
apparatus shall complete its cycle of opera-
tion after transmitting the maximum number
of series of impulses for which it is designed

to transmit or particular lesser numbers of » C Varyin 1
- time ‘measuring device in accordance with
“ whether the character to be transmitted is

series of impulses. = v
9. In an automatic dialing apparatus for
simulating the operation of a subscriber’s

~dial, a key set for recording the office code let-
ters and numerical digits of any called line

number, means for successively transmitting

series of impulses in accordance with the rec-

ord set up on said key set, a steering switch

for successively placing said transmitting

means under the control of the operated keys
of said key set, a start key for initiating the
cycle of operation of said apparatus, and a
plurality of keys for initially advancing said

 steering switch one or more positions de-

pendent upon whether a two or one-letter of-
fice code has been recorded on said key set:
10. In an automatic dialing apparatus for
simulating the operation of ‘a subscriber’s
dial, a key set for recording the office code
letters and numerical digits of any ealled line
number, means for successively transmitting
series of impulses in accordance with the rec-
ord set up on said key set, a steering switch
for successively placing said transmitting
means under the control of the operated keys
of said key set, a time measuring device op-
erable prior to the transmission of each suc-
cessive series of impulses to successively ad-
vance said- steering switch and to measure
for each such advance a time interval simu-
lating the time required: for a subscriber to
hunt for the finger hole of his dial corre-
sponding to the next character to be trans-
mitted, and a key operable when a single dig-

11

it zero is recorded for a call to a zero opera<

tor. for initially advancing said steering.

switch through ‘a plurality of transmitting
control positions, to then speed the action of
said time measuring device to measure g time
interval simulating the time required for a

subscriber to find the finger hole marked

“Operator” and to then further advance said
steering switch through its remaining trans-
mitting control positions following the trans-
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mission of the single series of impulses cor- -

responding to the single digit recorded.

- 11. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the office code

letters and numerical digits of ‘any called.

80

Iine number,. means for successively trans-.

mitting seriés of impulses in accordance with.

the record set up on said key set, a steering
switch for successively placing said trans-
mitting means under the control of the op-

erated keys of said key set, a time Tneasur-

ing deyice operable prior to the transmission

of each successive series of impulses to suc-
cessively advance said steering. switch and
to. measure for each such:advance. a time in-
terval simulating -the time required for a
subscriber to hunt for the finger hole of his

dial corresponding to the next character to-

be transmitted, means . controlled by said
steering switch for varying the action of said

an office code letter or a numerical digit, a
key for rendering the operation of said time
measuring device invariable if all of the
characters recorded are numerical digits, and
a key for advancing: said steering switch
through the remainder of .its transmission

controlling positions if a three numerical

digit ‘operator’s code has been recorded on
said kéy set. o

12. In an automatic dialing apparatus for
simulating the operation of a subscriber’s dial;
a key set for recording a digit of a called
line number, a time measuring device, means
operated by said time measuring device to
measure first a time interval simulating the
time required for a subscriber to pull down

-his dial in accordance with the recorded digit
and then a time interval simulating the time"

required for the dial to run down for the cor-
responding. digit, and means controlled by
said time measuring device to transmit a se-
ries of impulses corresponding to the record-
ed digit. ‘

13. In an automatic dialing apparatus for.
sitnulating the operation of a subscriber’s dial,’
a key set for recording & digit of a called
line number, a time measuring device, a first

switch, means under the control of said time
measuring device for advancing said switch a

number of steps in accordance with the chglt

recorded to measure a time interval simulat-

ing the time required for a subscriber to pull
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15
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down a dial in accordance with the recorded
digit, a second switch, means under the con-
trol of said time measuring device following
the setting of said first switch for advancing
said second switch a number of steps in ac-
cordance with the digit recorded to measure a
time interval simulating the time required for
the dial to run down for the corresponding
digit, and means controlled by said time meas-
uring device to transmit a series of impulses
corresponding to the recorded digit during
the setting of said second switch.

14. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the digits of any
called line number, a time measuring device,
means for successively operating said time
measuring device in accordance with the sev-
eral digits of the recording line desi gnatien,
said time measuring device operating for
each digit recorded to first measure a time
interval simulating the time required for a
subscriber to pull down his dial for that digit
and then to measure a time intervai simulat-
ing the time required for the dial to ran down
for that particular digit,and means controlled
by said timing device for suecessively trans-
mitting series of impulses corresponding to
the recorded line designation.

15. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the digits of a
called line designation, a time measuring de-
vice, a first switch, a second switch, means for
successively operating said time measuring
device to alternately advance and restore said
first and second switches in accordance with
the several digits of the recorded line, desig-
nation, said time measuring device operating
for each digit recorded to first measure a
time interval simulating the time required
for a subsecriber to pull down his dial for that
digit during the advance of said first switch
and then to measure a time interval simulat-
ing the time required for the dial to run down
for that particular digit during the advance
of said second switch, and means controlled
by said timing device to suecessively frans-
mit series of impulses corresponding to the
recorded digits during the successive settings
of said second switch.

16. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the digits of any
called line number, means for measuring a
time interval simulating the time required
for the subscriber to remove his receiver
from the switchhook and prepare to dial,
means for measuring time intervals simulat-
ing the times required for a subscriber to lo-
cate each digit of the line number recorded
on the key set, and means for measuring time
intervals simulating the pull-down and run-
down periods of a dial for each digit recorded

& hereby the total time measured is an ac-

1,853,023

curate measure of the average theoretical
time required for any subscriber to complete
the dialing of the recorded line number.

17. In an automatic dialing apparatus for
simulating the operation of a subscriber’s
dial, a key set for recording the digits of any
called line number, means for transmitting
series of impulses in accordance with the
digits of the recorded line number, and re-
mote control means for at will causing said
apparatus to function through cne or more
cycles of operation.

In witness whereof, we hereunto subscribe
our names this 6th day of October, 1950.

SEWELL W. ALLISON.
WILLIS 1. McCULLAGH.
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