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T all whom it nuey « oncern:

Be it known that we, Hunky P. Crausen
and Cmarees L. Goobrudi, citizens of the
United States, residing at Mount Vernon,
in the county of Westchester and State of
New York, and at New York, in the county
of New York and State of New York, re-
spectively, have invented certain new and
useful Improvements in Telephone-Exchange
Systems, of which the following is a full,
clear, concise, and exact description.

“This invention relates to improvements in
automatic telephone exchange systems, and
has particular reference to a night-alarm
service systenr whereby a subscriber may
render his line selectable for the application
of a source of signaling current thereto at a
predetermined time.

An object of the.invention is the provision
of an improved system in which an impulse-
storing mechanism, under the control of
variably operable impulse-sending device at
a subscriber’s substation, is set in accordance
with a portion of said subsecriber’s number
and released at a predetermined time to oper-
ate a switching meéchanism which connects
to the subscriber’s line and applies a signal-
ing current thereto.

~Another object is to. provide a step-by-
step operated mechanism associated with a
clock and adjustable to correspond with dif-
ferent hours of the day by the actuation of
the impulse-sending device at the subseriber’s
substation whereby said mechanism will,
after a definite lapse of time, initiate the
operation of the impulse-storing mechanism.

The inventive idea involved is capable of
recelving a variety of expressions, one of
which, for the purpose of illustrating the in-
vention, is shown in the accompanying draw-
ing; but 1t is to be expressly understood that
sard drawing is employed merely fox the pur-
pose of facilitating the description of the
invention as a whole and not to define the
limits thereof, reference being had to the ap-
pended clajms for this purpose.

The - drawing is a diagrammatic illustra-
tion of the circuits and mechanism employed
for enabling a subscriber to. have his bell
rung at a predetermined time.
 In the preferred embodiment shown, there
is provided at the central office of an auto-
matie exchange a time-controlled signaling
apparatis selectrble by the sybseribas at sub-

station A. through line finder and- selector
switches B and C of any desired construc-
tion, and set in accordance with impulses
transmitted from said substation. ‘Said ap-
Paratus consists of an impulse-storing mech-
anism D, the two units ¢ and ¢’ of which
are designed to receive impulses correspond-
ing to the tens and units digits respectively
of the subscriber’s number. The apparatus
further comprises a step-by-step mechanism
E also ander the control of the subscriber at
substation A and adjustable to correspond
to different hours of the day. Associuted
with this mechanism is a dial F including
hour and quarter-hour contact scgments f
and 7’ respectively, and movable over these
segments 1s a brush or wiper f# controlled by
a clock (not shown). At a predetermined
time after the setting of mechanism E, wiper
/2 movable with the hour hand of the clock,
will engage an hour segment / and one of
the quarter-hour segments 7’ associated there-
with and thereby “establish certain circuit
changes to successively release the units ¢
and @ of the impulse-storing mechanism,
whereby the impulses delivered therefrom

will operate a directively controlled switch-

G similar to a connector and arranged so
that its brushes will codperate with the mul-
tiple terminals of the regular connector banik,
Under the control of the impulses, switch G
is connected to the line of substation A and
signaling current is then applied, provided
the line is not otherwise busy. Should the
line. be busy, this. signaling current will be
applied upon the hanging up of the receiver
at substation A provided wiper f? has not

‘moved off of the particular quarter-hour

segment f'. )

Specifically, a subscriber at substation A
wishing to have his bell rung at a_certain
time, first removes his receiver to avtomati-
cally. operate the line finder B, and upon
seizure of the subscriber’s line, said line
finder will extend the line to selector switch
C. The subscriber now manipulates his im-
pulse-sending device to set the seléctor C
on a level of trunks leading to a time-con-
trolled apparatus at the central office ex-
change, and the brushes of the selector then
automatically seize an idle trunk leading to
one of these apparatus in the usual manner.
Line relay 100 of the selecting mechanisms
D and E is now energized over & cireuit
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extending from grounded battery, left wind-
ing of relay 100, lower side of the telephone
line; substation apparatus A, upper side of
the telephone line and rigixt winding of
relay 100 to iround. Slow-to-release relay
101, due to the energization of relay 100,
is also operated by the circuit extending
from - grounded ‘battery, winding of relay
101, front contact an({ armature of .relay
100 to ground. The operation of relay. 101
places round at the left armature thereof
and .esta,'hshes a busy test to prevent seizure
of the tlme-controlﬁ;d apparatus by any
other subscriber. Relay 102 is now ener-
gized over a circuit extending from
grounded battery, winding of said relay,
off-normal contact 103, front contact and
left armature of relay 101 to ground, and
said relay is locked up by a circuit extend-
mg from grounded battery, windiug of relay
102, front contact and right armature theve-
of, front contact and left armature of relay
101 to ground. Slow-to-release relay 104
is energized by the circuit extending from
ounded battery, winding of relay 104.
ront contact and left armature of relay
102 to ground. Relay 104 in attracting its
armature removes the groynd therefron.
The subscriber may now manipulate his
sending device to transmit impulses corve-
sponding to the tens digit of his number.
pon the first retraction of the armature
of line relay 100, a ¢ircuit is closed for slow-
to-release relay 105 extending from grounded
battery, winding of said relay, front con-
tact and right armature of slow-to-release
relay 101, back contact and right armature
of relay 100 to ground. Relays 101 and 105
remain energized during the sending of im-
Eulses. Escape magnet 106'is also energized
¥y the circuit extending from grounded bat-
tery, winding of magnet 108, front contact
and armature of relay 105 to ground, said
circuit being also maintained while impulses
are sent.
-Side-switch wiper 107, being in its first
gps}tlo_n will cause the impulses of the tens
1git. of the number to be transmitted to
the primary stepping magnet 108 of the
unit ¢. oyer a circuit extending from
grounded battery, winding of magnet 108,
wiper 107, front contact and right armature
of relay 101, back. contact .and armature
of relay 100 to ground. Upon each ener-
gization of the magnet 108, its armature
operates the. ratchet wheel 109 .and asso-
cigted contact arm 110, and in so doing a
co'.ll spring 111, having one end secured to
said contact arm and its other end to large
ratchet wheel 112, is placed under tension.
: r F the transmission of
the set of imipulses to the unit d of the stor-

'ing meghanism, relay 105 releases and

breaks the circuit for the escape maguet 106,
thus causing the side-switch wiper 107 to
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move to position 2. Movement of the side-
switch wiper operates off-normal contact
103, which remains in its operated posi-
tion until the side switch is again returned
to normal.

Unit &’ of the storing mechanisi: is now
selected for receiving the unit impulses of
the subscriber’s number ‘and in response to
the first impulse slow-to-release relay 105
and escape magnet 106 are again energized
and a circuit closed for stepping magnet
113 of unit ¢’ extending from grounded
battery, windihg of said magnet, sige-switch
wiper 107, in position 2, front contact and
armature of relay 101, back contact and ar-
mature of line relay 100 to ground. Mag-
net 113 continues to operate 1n response to
the impulses transmitted, and in attract-
ing its armature steps small ratchet wheel
109" around to tension the spring 1117 in.
the same manner as described in connection
with unit &, the large ratchet wheel 1127
remaining stationary. Arm 110" of unit
operates off-normal contacts 114 which are
closed upon the first step of ratchet whee!
1097 for a purpose which will Tater appear.
When this set of impulses ceases, relay 105
and escape magnet 106 are again deéner-
gized and side-switch wiper 107 is moved to
position 3.

In accordance with any suitable code, the
subscriber may now dial his impulse-send-
ing device to transmit the necessary number
of impulses’ to adjust the step-by-step
mechanism E to correspond with the par-
ticular time he wishes his bell to be rung.
Two sets of 1mpulses are required for this
purpose, and in response to the first set,
stepping magnet 115 is energized over a
circuit extending from: grounded: battery,
winding of said magnet, wiper-107 in posi-
tion 3, front contact and right armature of
relay 101, back contact and armature of
line relay 100 to ground. In attracting its
armature, magnet 115 steps ratchet 116 and
wiper 117 onto the desired terminal in the
bank corresponding to the hour at which the
subscriber’s bell is to be rung. At the termi-
nation of this set of impulses, escape magnet
106 is against released, as previously de-
scribed, and wiper 107 is moved into posi-
tion 4. The last set of impulses determines
the quarter-hour at which the bell is to be
rung, and if this time is on the hour, only
one 1mpulse need be transmitted in order to
step the ratchet 118 and wiper 119 onto the
first terminal in the associated bank. To
accomplish this stepping operation, magnet
120 is energized over a circuit from
grounded battery, winding of said magnet
and wiper 107 in its fourth position to
ground at the right armature of line Telav
100, as previously set forth. Escape magnet
108 was again energized during the trans-
mission of the last set of 1r'npnﬁses, and at
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thie tetininution thereof said mugnet is-again
reléased amd -wiper 107 moved Into ‘pesition
5. After operating
lagt time, the Sui)scriberj ‘at ‘setbgtation <A
‘s hings up his recetver snd:causes-the release
of line reélay 100, which initurn releases first
slgw-to:release " relay 101 - and' ‘removes
ground from the front "gentact and left
armrature thereof. Removal of this grownd
10- breuks the locking ¢ireuit for rélay 102, and
in releasing its left armature dlso breaks'the
circuit for slow#to-release reliy 104, and the
armatiie of ‘the latter ‘relay ' will' engageé its
baek contact and place ground ‘upon the test
16 wire, which causes'the satme to test busy te a
selector sWitch € operated by any other sub-
seriber. Tt will be apparent‘that’ since rewmy
104 is ‘slow to Telease, - ¢értain ‘interval of
tinie ‘will -elapse ‘between’ the removil of
20 ground at the feft armature of rélay 101 and
the placing of ground ofi‘the right armsture
of relay 104, and no ground being on the
test wire during “this intgrval, the selector
switch C and Jine finder B will ‘be released
25" in ‘dccordance with 'the well-known pradtice.
The storing mechanism D and step/by-step
mechanism E are now sét and remain in ‘this
position until ‘the ‘predeterntined ‘time indi-
cated by the setting of the ‘mechanism E
80 arrives. : '

© At §aid time, wiper /% being movable with-
the hour hand of the clock, will bridge ‘two
of the contact segments’/-and ', and thereby-

close a circujt for relay 121 from grounded
battery, winding of relay 121, ‘wiper 117,

8

contadt.F, Wiper f%, contact 7', wipei 119]
back ‘contact ‘and right mrmsture of relay’

'200,0f connector & to ground.” Relay 121 is
of"a $pecial construction sich. that upon‘en-
ergization thereof, its right armature will
cause a spring (not shown) to engage the
pawl ‘shown in contact with- ratchet 116 so
that. apon the release of 'said relay the pawl
 will be withdrawn from the.ratchet 118 and
45 permit the return of wipers 117 and 119 to
normal positign. ' Said pawl, in opersting;

(3]

10

‘also . actuate pawl 122 through

medium of rod 1238.7 An’ armature constrie-
_tion of this cHaracter is illustedted in Fig. 1°
80" of & patent to.C. L. ‘Goodrum, issued on
A . 1915 and numbered 1,185,011,
The Teft armatiires of reltay 121 aré attractéd:
upon’ energization” of said relay, and the
oufer left armature, closes a circuit for line
885 rellay 201 of the connector G extending from

ded battery, left winding of rélay, 201,

and front.contact bf relay 121 ani

60 right winding of reliy 201 t groind. Re-
lay 901 Tatt: y its armature; closes u

circuit for first slow-to-release relay’ 902 ex-
tending from grounded battery, frént con-’

. tact ‘and arihiitire of relay 201 to ground.
b5’ Biidrgization 'of réfay 121 dlso’ closes & cix-

his sending ‘devide ‘the

124 of 'unit d, conductor 125, wiper
the tnit d’, conductor 1957, outer Yeft

cutt for-release magnet 126 of unit d extend-
ing frbm'gr‘ouh’ded “battery,-winding'ofimag--
net 128; ‘ot ‘contact and ianer feft armu-
ture of wélay 121 ‘to ‘groutid. Mapnet 126
in sttracting its armatere réleases ratchet 70
112 whidh, wnder the iufluence 'ofithe spring:
111 which was spreviously ‘ténsioned, moves’
arountd’inn a clockwise dtrection until cofitact
127 carded thereby: engages arm' 110, Wiper
124 45 movable with ratchet 112 and ‘en- 76
gagds the series of cortacts tied to conductor -
125 nd eotisequently interrupts the: diteuit:
of line velay 201 in accordance with 'the
wtitiber - 6f ‘tmpulses ‘stored in ‘the -unit-d,
whereby the brushes-of ‘the connector-G will- 80
be “stépped in response to ‘said impulses.
Upon' engagement of contact -I27 with arm
110, ‘the transthission of ‘tens impulses will'
cease tnd a circuit will be ‘closed ‘0 release
the impulses stored in unit ¢’, which circwit 86
extends from grounded battery, winding: of
rdlease maghet 126”, off-normal contacts 114,
which -were closed” upon the first step: of
ratchet. 109, contact 127 and arin 110 to
ground. Magnet 126" in  attracting its 90
armature, rdleases large ratchet 1127 whick;,
under ‘the contral of spring 1117, moves
wiper 124" over ‘the terminal contacts of
conductor 125" to again interrupt the circuit
for rélay 201, whereby the impulses from 85
unit ¢ are delivered ‘to again step the
brushes of ‘conmector (G onto terminals of the
subscriber’s ‘line. R
T respoiise to 'the first set of impulses
from unit d, second slow-to-release ‘relay
208 "is initially ‘energized over a ‘éircuit ex-
terding “from  grounded battery; winding
of reltay 208, fromt contact and armature of
relay 202, back contact ‘and armature 'of re-
'lzy 201 to'ground. 'The operation of relay
203 also cauises escape magnet 204 to éner-
gize over a dircuit extending from grounded
battery, winding of - escape magnet 204,
frofit contact and armature of relay 203 to:
ground. Simultaneocusly, primary stepping’
magrot 205 is oporated ‘over & ol ox.
tending ‘from’ grounded battery, Winding' of
magnot 205, Side-switth wiper ‘206 in_ its
first, podition, froht contact and armatufe of
relay 902, back contact and armature 6f ve
lay 201 to ground, and in response to each,
impilse of the first. set, 'gcef‘pping magnet
205 ’o%eratés the brushes of ‘conmnector G
over the ‘terminal bank, iri'‘the - well-known.
mianner, At the termination of the first set’ 12
¢ imipulses, ‘relay 203 detlergizes ‘and 're-
leased” escape’ magnet 204 - which™ moves’
wipers of the side switch, into position 2, and
in response-to units impulses from unit ;'
relay /203 'is aghin energized to operate
escape maghet 204,  Secondary stepping'
mﬁéﬁgp"ﬁ' "5’ also  operated in’ résponse to-
this last &6t of impulsés, and’ i ’
by & cirenit extenditip’ fFom' ‘gro
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its second position; front contact and armg-.
ture of relay 202, back contact and arma-
ture,of relay. 201 to ground., The brushes of.
the connector G are stepped by magnet 207
onto the terminals to. which the subscriber’s
line is connected,.and if this line shiould-be
busy, this condition being denoted by
ground at the. test terminal, a circuit, for
test. relay 208 is closed extendmg from
grounded battery, wmdmg of relay 208,
side-switch . wiper 209 in its second posmlon
and test brush.210 to ground at the busy
terminal.  Relay 208. closes the..cireuit: for
escape magnet 204 extending from grounded
battery, winding of magnet 204, front con-
tact and armature of relay 208 to_ground,
and this circuit is, established before slow-
to-release relay . 203 deénergizes, thereby
preventmg -escape magnet 204 from Ieleas-
ing to step . the wipers of the s1de switch
to position 3. _The side:switch, wipers will
remain in pos1t10n 2 as long as_the sub-’
scriber’s line' remains busy, provided wiper
7% does not disengage contact 7 before-the
subscrlbel at substation A hangs up his
receiver, which: would otherW1Se break. the
circuit for relay 121 and .cause the. release
of mechanism E and.switch G in a manner.
which will presently be described.

Should the subscriber’s line be idle, re-
lay.208 finding no ground at the test termi-
nal of the line, will not. energize, and at
the termination of the last set:of- nnpulses,
relay 208 will release :and cayse escape
magnet, 204, to step: the 31de switch wipers,
inito p051t10n 8. The ringing current will
immediately be apphed to the. subscnbers
line over a c1rcu1t extendmg from-a ground-
ed..source of ringing. current, Wlndmg of
mar%mal relay. 211, .side- sw1tch wiper. 212,

213, . app‘lratns at Substatmn A
brush 214s and 51de-SW1tch wiper 215 to
ground
plied in a characteristic manner and wil}
continue until the subscriber. at substation
A removes his_ receiver.. ‘Relay 211, being,

margmal ‘will not, attract its armature dur-,

ing the time that ringing eurrent is being,
applied, and :a short circuit. for, relay 200.
will - be malnta,lned which, will prevent’ this
relay from becomin energlzed upon. the,
first, step of the bru %es of  the switch from
their, normal position: T}als short circuit ex-
tends from, grounded;battery, armature and.
back, contact. of relay 211, armature and.
back contact: of relay 200, res1stance 216 and’
off-normal contact 217 to ground. “The Te~:
moval. of -the, receiver. bstwtmn A op-.
erates relay 211, ‘and in attracting its arma-
ture, the short cireuit for relay..200 is.
broken.and. the latter relay. will 1mmed1ately
energize, .over: a., c1rcu1t extending . from
grounded batter ay winding of relay 200, re-,
sistanee,: 216 .an oﬂ'—normal contact 217 to:
ground. ,5_Ihe circuit, for. relay. 121 is then.

This ringing current may be ap-. s
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broken at the back contact and right arma-
ture of. relay 200, Whlch causes the right
armature of. relay 121 to release and dis-
engage the agsociated pawl from ratchet 116
in accordance with the construction in the
above referred to patent, and.as consequence
of this movement of the armature, pawl 122
will be disenga ed from the ratchet 118

through the medium of rod 123. Right

armature of relay 121 and pawl 122 will re-
main out of engagement with their ratchets
until relay 115 is again energized to ste
wiper.117 in a new setting of mechanism
Wipers 117 and 119 and their assoclated
ratchets will then be returned to their nor-
mal positions. under the influence of a
spring motor or other similar mechanism
(not, shown)., Thr,ough any mechanical con-
nection well known in the art, side-switch
mechanism including wiper 107 is also re-
turned to normal upon the release of mech-
anism E. . Release of relay 121 causes the
outer - left armature ‘thereof to break the
circuit. for line relay 201, which, upon de-
energlzatmn, releases relay 202 and closes
a circuit for release magnet 218 extendlng
from grounded battery, winding of said
magnet, off-normal .contact 219, %)ack con-
tact and :armature of relay 202, back
contact and armature of relay 901 . to
ground,  and. through . the operation of
magnet 218 ‘the several side-switch wipers
and oﬂ’-normal .contacts .are returned: to
normal pogltlon

211, and upon the return of off-normal con-

tact 217 to normal position, relay 200 be-.
comes deénergized, and the sw1tch is again |
in its normal Posﬂnon and 'the subsecriber
,105

may. hang up his receiver.
‘What 1s claimed is:
1. In an automatic telephone exchange
qtem1 a telephene line, an impulse-sending
evice, an  _impulse-storing mechanism,
means: controled by said sending device to
determine the period of time necessary: to ex-
pire before -said storing mechanism is re-

leased, and.means actuated by.the release,
of said storing. mechanism for conneetlng;
115

a signaling current to said.telephone line.
2, In. an : antomatic : telephone exchange
system, a telephone Tline, a variably operable
impulse-sending device, an_impylse:storing
mechanism, electromagnetlc means . con-

trolled by- said sending device for transmit-

ting 1mpulses 1o said storing mechamsm,

step-by-step operated mechanism also con-
trolled by said sending device to deternune,
the period of time  Decessary. to_expire be-
mechanism is released, and’
means actuated by the release of said stormgg
deviee.for, connectmg a.signaling current to

fore said storin

said telephone. line. -
3. In an automatic telephone exchange

system, a telephone line, an impulse: sendmg,

Movement of wipers 212
and: 215 from: position 8 releases relay’
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device, an impulse-storing mechanism,
means controlled by said sending dewvice to
détermine . the period of time necessary to
expire before said storing meehanism. is re-
leased, and a switching mechanism operated
in response to. impulses from seid- stering
mechanism after the same is released for
connecting « signaling enrrent {oisaid. tele-
phone line. ‘ :

4. In an automatic telephene cxchirnge
system, a telephone line, a variably operated
impulse-sending device, an impudse storing
mechanism, electromagnetic means con-
trolled by said sending deviee for transmit-
ting impulses to said storing mechanism, a
step-by-step operated mechanism also con-
trolled by said sending device to determing
the period of time necessary to-expire be-
fore said storing mechanism is releaged, and

‘switching mechanism operated in responso

to impulses from said storing: mechanisim
after the same is released for connecting a
signaling current to said telephone line.

5. In an automati¢ telephone exchango
system, a telephone line, an impulse sending
device, an impulse-storing mechanisin. elec-
tromagnetic means for releasing-said storing
mechanism, ineans operable-at a predeter-
mined:time after the actination-of said send-
ing device for rendering said electromag-
netic means effective, and means actuated
by the release of said storing device ot ‘con-
necting a signaling current to said telephone
line.

6. In an automatic telephone exchange
system, a telephone line, an impulse-storing
mechanism, an impulse-sending device for

operating said mechanism, means responsive-

to said impulse-sending device to determine
the time at which said storing mechanism
will. be released, means for rendering the
last named means effective, and a switching
mechanism set by impulses from said storing
mechanism after the same has released to
i:_onnect a signaling current to said telephone
ine.

7. In an automatic telephone exchange
system, a telephone line, impulse-sending
device under the control of the subscriber, an
impulse-storing mechanism, switching means
for transmitting impulses in accordance
with certain digits of the subscriber’s num-
ber from said sending device to said impulse-
storing mechanism, means also controlled by
said sending device to determine the period
of time necessary to expire before said stor-
ing mechanism 1s released, and means actu-
ated by the release of said storing mecha-
nism for connecting a signaling current to
said telephone line.

8. In an automatic telephone exchange
system, a telephone line, an impulse-sending
device under the control of the subscriber,
an impulse-storing mechanism, switching
means for transmitting impulses in accord-

atce with certain digits of the subscriber’s
nwinber: from said sending.device to said|im-
pulse-gtoring: mechanism,, ‘electromagnetic
meuns for releasing said stering mechanism,
a step-by-step operated mechanism :adso.con-
trolled: by said-sending device and operable
it the teripination.of a.predetermined pe-
riod of time after the transmission of im-
pulses to:said storing mechanism far ren-
dering said electromagnetic means effective,
and .means operated upon the release of snid
storing mechanism:for conneoting a: signal-
ing current to said telephone line.

9. In an automatic telephene. exchange
system, a telephone line; an impulse-storing
mechanism, adjustable means for control-
ling the release.of impulses. fraom said stor-
ing mechanism, an impulse~sending device
for: transmitting. impulsés . to said. storing

mechanism and adjusting -said; adjustable’

meansin aecordance: with a definite time of
the day, means-actuated at said definite time
for cansing said adjustable means to. initiate
the operation of said .storing. mechanism,
and. means responsive to the impulses from
sald storing mechanism for connecting a
signaling current to said telephone line.

10 In an autematic telephone exchange
systein, a-telephone line, an impulse-storing
mechanisin, a step-by-step operated mecha-
nism forcontrolling the release of impulses

“offoH said storing mechanism, an impulse-

sending device for transmitting impulses to
said storing mechanism and adjusting said
step-by-step operated mechanism in accord-
ance with a definite time of the day, means
actuated at said definite time for causing the
initiation of the operation of said storing
mechanism, and means responsive to 1m-
pulses from said storing mechanism for con-
i{vecting a signaling current to said telephone
ine.

11. In an automatic telephone exchange
system, a substation apparatus, a variably
operable impulse-sending device thereat, an
impulse-storing mechanism for receiving
impulses from said sending device, other
mechanism set in accordance with impulses
from said sending device to determine the
time at which said storing mechanism shall
be released, and means controlled by the im-
pulses from said storing mechanism for con-
necting a signaling current to said substa-
tion apparatus.

12. In an automatic telephone exchange
system, a substation apparatus, a variably
operable impulse-sending device thereat, an
impulse-storing mechanism for receiving im-
pulses from said sending device, other
mechanism set in accordance with impulses
from said sending device to determine the
time at which said storing mechanism shall
be released, means actuated by said other
mechanism at the expiration of a predeter-
mined length of time for releasing said stor-
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ing mechanism, and means controlled by
impulses from said storing mechanism for
connecting a signaling current to said sub-
station apparatus,

13. In an automatic telephone exchange
system, a substation apparatus; a variably
operable impulse-sending device thereat, an
impulse-storing mechanism for receiving
impulses from said sending device, other
mechanism set in accordance with impulses
from said sending device to determine the
time at which said storing mechanism shall
be released, electromagnetic means con-
trolled by said other mechanism and oper-
ated a definite period of time after the set-
ting of said other mechanism for releasing
sald storing mechanism, and 'means :con-
trolled by impulses from said storing mecha-
nism for connecting a signaling current:to
said substation apparatus. SR

14. In an automatic telephone exchange
systerm, a substation apparatus, a variably op-
erable impulse-sending. deviece thereat, an
impulsesstoring mechanism for receiving
impulses from' said’ sending device, a step-
by-step operated mechanism set in accord-
ance with: impulses from said sending de-
vice to determine the time at which said stor-
ing mechanism shall be released, circuits for
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controlling the release of said storing
mechanism, electromagnetic means operated
by said step-by-step mechanism for succes-
sively closing the circuits of said storing

mechanism at the expiration of a predeter-.

mined length of time, and means responsive
to impulses from said storing mechanism for
connecting a signaling current to said sub-
station apparatus.

15. In an.automatic telephone exchange
system, a substation apparatus, an impulse-
sending device thereat, an impulse-storing
mechanism, means for releasing said stor-
ing mechanism, a step-by-step mechanism
set by said sending device to actuate the last
named means at the termination of a definite
period of time after the setting of said step-
by-step mechanism, a switch responsive to
the impulses from said storing mechanism
for connecting a signaling current to. said
substation apparatus, and means for return-
ing said step-by-step mechanism to normal
position upon the removal of the receiver
at said substation apparatus.

In witness whereof, we hereunto sub-
scribe our names this 12th'day of December,
A. D, 1918.

HENRY P. CLAUSEN.
CHARLES L. GOODRUM.

five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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