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To all whiom 1 may concern: : |
Be 1t known that I, Sioaey Haxo BrownNg,

~a citizen of the United States of America,

and. resident of Pittsburg, county of Alle-

‘gheny, and State of Pennsylvania, have 1n-
vented ‘a new and useful Improvement in.
o Telephone-Iixchange De-

Call-Distributin
tails, of which the following 1s a specifica-

tion. . | |
My invention pertains to telephone ex-

-

change systems of the class in which each

line entering the central office 1s equipped
with a. switching device which 1s to some
exient automatic in 1its action and to some
extent under the control of the substatior

~ telephone on that line. -

- In this patent applicati(}h, I shall describe
. afd 1llustrate, as typical of the class 1ndi-
- cated above, a system 1n which the distribut-

ing of all calls 1s accomplished mechanically

by automatic switches, one of Which 1s con-
nected to each telephone line catering the
central office, there being provided 1n aa-

" dition to the automatic call-distributing

‘switches a plurality of trunks leading from
- the automatic switches to calling equipments

- located before telephone operators, the func-

30

. line with 1it, thereby extending

‘tion of the automatic switch associatéd with
‘each telephone line being to select one of
| tranks and to connect that telephone |

these .
that tele-

- phone line over the selected-trunk to a call-

~Ing equipment before a telephorie operator,

wlere the call may be answered by the tele-

5 phone operator in the usual manner and the

call completed by the insertron of a connect-

ng plug associated with the selected trunk

into a jack-associated with the line ealled

for, the trunk thus selected by the calling

line being held throughout the ensuing -con-

~ nection. as a part of the calling telephone

thejack. -~ - | R
- My invention provides, tor a switch partly

1110]

erative by reason of “he.connection at

]

{ine, andl the called line being held by reason |
of the connection at one of its jacks and its
. automatic call-distributing switch being held
45

- _automatic in its action and partly under 'the -

50

control of the substation telephone upon the

telephone line to which the switch belongs,

- an extension of the control «f the substation

“telephone over the partly automatic switeh.,
and has as its immediate object the delay of
‘the disconnection of a switeh designéd to dis- _
 connect antomatically when ¢he substation | substation telephone 3. to calling equipments

o |

receiver is hung upon the switch-hook.  The
necessity for such a provision in such a tele-
phone equipment in the present state of the

art 15 the custom of the present day to work
the switeh-hook slowly when the patron at

the substation teleplione desires to attract
the attention of the central-office operator;
m a system, such as I have indicated above,
where. connection with the operalor is ob-
tained through a partly automatic switch
designed to disconnect the telephone line

from the operator upon hanging up the re-

cerver ut the substation telephone, of course

the customary working of the switch-hnok
slowly would disconnect the telephone patron
from his operator upon the first movement-
of the switch-hook; it 15 desirable, therefore,

in such a system, that the calling patron,
having obtamed a connection through a
partly automatic switch, should be able to

work his switch-hook slowly to attract the

attention of his operator, or for any other
purpose, without causing premature discon-

‘nection at said partly automatic switch, dis-

connection bemg dependent upon the per-
manent hanging of the receiver upon the

| switch-hook as may be indicated by an open-
g of the hook-switeli for a period. of, say, -

two seconds or more, continuously.
My wmvention- provides for delaying a
function of a partly automatic switch, and

provides further a method of adjustiment by

which the period of delay may be set at
any desired value, - -~

One. drawing accompanies this specifica-
tion, in which T have shown the essential

“¢lements of sueh a system, and in-which 1
lave applied my function-delaying device

for.the purpose of delaying the disconnec-
tion of the call-distributing switeh to per-

‘mit the calling patron to work his hook to
attract the attention of his operator without
isconnection of his automatic switeh, .

.\ telephone line is shown at 1, connecting
at one end with theé substation telephone 8
and ‘at the other end with the central office
apparatus, which consists of two essentially

separate equipments, viz., (first) an equip-

men{ for receiving calls for the substation

telephone 8, comprising -the multiple jacks

D ocated in a’switchboard
78, -assumed to Lo located in a’switchboard
-accessible to telephone operators, as the
operator at equipment 34, and (second) an
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located before telephone opemtor%.,. COMpPris-

ing an automatic switch designated as a
Whﬁle 8, with asanmated relqys 46 and 19,
and re:-:;is;;t:mcm 8, 27 and ‘3’4 the constantly
driven interrupter 96 and the battery 67 are
common to g }lurullt} of lines.

It is well knewn in the art of telephony,
to ‘construct a switch having a plurality of

contacts arranged to pro 3eci llchl"“d]y from-
belng
elthu‘ 2 complete %LCthIl of a U*lmdw or
meluy a segtnent-of a cylinder, and to ar- !

a cyhlindrical &,mhme sald surface

‘ange, wppurtetl by an axis at the center of

the L}lm(wr determined ]Jy the cyiindrical |

surface, movable electrical tertfmals adapted
to make contact successively with the fixed
points wlien the supporting axis is rvotated ;
1 familiar f:.\.amplt 1s the Strowger auto-
matic switch. In such a switeh, tlm CSSeI-
tial elements consist of a ¢ylindrical surface,
a rotary shaft occupying the position of th{J
axis of the cylinder, terminals attached ¢
said shaft and occupying the position 01
| and adapted to connect
with the fixed contacts in the cylindrical
surface, a ratchet wheel attached to said
shaft, a retractile spring attached to said
shaft or ratchet wheel and holding the part
against a stop or in its position of rest, @
hf:-lumg pawl engaging the teeth of said
atchet wheel, means for withdrawmg said
holdmg pawl ‘from the teeth of said ratchet
wlhieel, n driving pawl adapted to engage the
atchet whwl when af*tlmteu,
actuating means associated with said driv-

ng pmvl aud adapted to cause said driving

pawl to drive said ratchet wheel and its al -
tached shaft ana radial electrical terminals
at each
tace equivalent to the angular distance be-
tween coniact pornts in suid cylindrical sur-
face. In-such switches, the usual practice
provides for a plm.ﬂht}f of radial contacts
and for fixed contacts arranged in groups
or sets, so arranged and located that the
movable radial contacts malke connection re-

“spectively with the individual fixed contacts
of a given group when the rotatable shatt 15
“atoa given 1}(}%1111;11. and as the shaft rotates,
“the
the hml contuets and clfeet clectrical con-

radial terininals move from set to set of

nection with the respective contacts of each

et ns progress is made from set to set,

In Fig. 1, 1 have ahmxn q ~et of fixed con-
tact p(}mh al 82, 41, 2 ,..._.,{, 23
terminals is shown at 83, 1. 12, 13;
rat¢het wheel i1s shown at 14 the %‘mﬂ“ 1S
shown at 163 the rétractile spring is shown

1"')

at 15 the }ml(hng pawl 1s shown as an ar- 1

mature to the upper core of magnet 4; means

for withdrawing said holding p...nvI 15 shown

in magnet 4; the driving p..—ml 1$ snown

-. pwom]lv attached to the armature of mag-
net 57 the [mtlmnmr means for said: Hr;unw

pawl ] is shown 1n magnet

.:Utii{hlf}n tlil(}ﬂﬂ'ﬂ 11T qnﬂ']}_ldr dlc_;_.s

: oset ﬂ‘i‘ I‘ldiﬂ]”
. the

—r Ty

‘connection

against contact- -Spring
“spring 123 belng connected by conductor, 3.
with one winding of the relay 46; the set of

' 913,813

67. 1t is (,u%'trmmry cﬂ%{)

cirenit and mi_tery
to include an operating

in such switehes

- part belding an electrical cirewit open by

the sepa ation of a pair of eiectrical con-
tacts Lhuhw the period of time when the
shaft remiains in its position of rest, and to

permit such contaet pair fo make electrical
when the shaft malkes 1ts first

step away from its position of rest. HSueh

an electrical contact pﬁur 15 called -an oft-

normal switch and is shown at 17, being held

apen by the pin 25 attached to the ratchet 14.

The wechanism involved in the switch desig-

*tm as 2 whole 8 in IMig. 1, therefore, is of
:::; oeneral type which is w ell lmown in the
art and one which may. be constructed and
used readily from a knowledge of thepresent
state of the art
seription here. The circnits by which the
cctuating means for the driving pawl 1s

[ and mthf}ut further de-

70

75

8(

85 -

controlled and by which the releasing means -

is controlled are {hw]owd in the :aal“mmphs
tollowing.,

The three units of ecuipient, ‘:-111)-113‘1(1011
telephone equipment, call-receiving equip-
mznt and call-cistributing eqtupmem to-
gether with the telephone line 1tseld, form a

complete line unit, and the equipment of all

hnm in a central office mav be sihilar.

As a part of the call-distributing equip-
ment, Iohave shown the function- Lh—*hvmg
dt‘wue cieammtel as a whole 100, consisilnﬂ'

af n nmunet T(}h an armature 102, q l‘itdlet

1035 a spr ino-pressed pawl 104, a set of con-
tact-springs 121, 122, 123, 124, a gear train
106, a =cape wheel 107, a pallet 108 and an
adjustment weight 109, The Wmdmg of
:he magnet 101 Tas one terminal extending

Lo ﬁ‘rfmnrl
nected through conductor 110 to conductor

50, The set of contact springs has a stifl

SPring 1*:2,9, tending to remain rigid and
ue]dmﬁ' but slightly under pressure, and
conneciod to gwmml a flexible spring 121,
having a spring tmdemv to move away
from cspszr 11-::%.. but adapted to yield to
pressure of armature 102
mte electrical connection with spring 122,
1% shown, the spring 121 being connected

-_mr conductor 82 to the mndnw ot the re-

lease magnet 43 a stiff spring 1‘3’4 tending

to maintain its posttion and V‘i{?‘]d]"'lﬁ but

slightly when under pressure, and connected
hy mnduamr 125 to-radial terminal or test
wiper 13 and a flexible spring, 123, hiwmg
1 SpPrIng tpndemv to make e]erirical connec-
tion with contact-spring 122,
to vield under pressure from armature 102
transmitted through insulating block 120

and- adapted to be forced by sich pressure
24, as shown, the

contact - springs, 121, 1292, 123, 124; there-

5 and its associated | fore, has two pmltlon% — 4 normal pomtlon

and the other terminal i1s con-

anda to be torced

but :ld‘lpt(‘(] '
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. .movement of armature 102 under tension of
“spring 111. Tt is the function of magnet 101

“of spring 111 and thus to permit the et of
contact-springs 121, 122, 123, (24, to shift
to 1ts released or alternative position: 1t 13
~the function of the pawl, ratchet, gear train,

20

29

~of the train 106 are both rigidly fixed to
- shatt 112 and’ therefore are 1'10'1(11\’ h:w(l

o ada‘lpted to engage the ratehet 1035 the scape
wheel 107 15 rwldl\ fixed to the last oeny

to regulate the speed of pallet 108, thus reg-

~turn ot rrmature 102 when released by mag-

918,613 _ 3

“under pressure as shown, and a released |

position or alternative pmltmp i which
springs 121 and 124 are isolated and an
electrical connection 1s made between 122 |
and 123. The ratchet 103 and the first gear

together, and the spring-pressed paul 104 1

of the train 1006; pallet 108 engages the tecth |
of scape 107, and weight 109 is adjustable
ulatmfr adjustably the speed of the gear
train 106 and consequently the apeml of

to attrwt arimatare 102 ﬂtf‘llllﬁt the tension

scape, pallet and weight to vetard the. re-

net 101 and thus to delay the operation of
the contact-set 121, 122. 123, 124, byv that

rrmature after release, the period of delay

~being adjustable by the mass of the w cight

30

~ before a telephone operator is shown con-

35

- 40

45

- distributing eqmpment mﬂv 2 po;tmn of
50

‘takes his receiver from the hook, path is
eiven for ‘current from battery m through

55

60
| mftn‘net 5 :md causing actuation of the driv-

' the radial terminals or wipers, 83, 11, 12,13,

69

train 106.

a )]urahtv ‘of other similar %ta which are |
than 8 but similar to it. helonmnw to other

and 9; condensers 28; ].&mp% 30 and 31 ]{{‘V%
32 and 33.; and plnw 29, . The oper: ator’s

current froe‘-w thlolwh lt"‘aIQfﬂIl{ o I8, the lesser

38 and frrmmd CnergizZing rv]ay 19 and at-

109, by the distance from the center of oseil-
lation of the weight 109, by the tension of
the spring 111, and bv the ratio of the gear

A trunk with m]lmg equipment located
sisting of fived-contact set 82, 21, 22, 23, and
1ﬂcated in other antomatic switches, other

telephone lines similar to 1; 1'e]zw<; , 6,

equipment at 34 is common to a plurality of
trunks, as is also the ringing generator 35.
Another telephone line 1s shown at 40,
equlpped with its three nnits of equipment,
the substation telephone equipment 41, the
call-receiving equipment 42, and the eall-

which 1s shown.
The operation of the axstem is as follows:
When a patron at substution telephone 3

falemmt% 35, 36,19, (the larger portion of the
portion thmuﬂ'h the wmdmfrnf 19)1.3,1, 87,
fI:lf‘tlI‘lﬂ' its arnmtnre%' bV the attraction of
the armqtureq of relay 19, path is given for

current from batfery 67 ﬂnm:fr]: “elements
30, 44, 45, 47, h, 26, 48, 9:.. energizing |

T

fixed contact points or waiting contacts of
the automatic switch 8; I will assume that

tie et of w .ulmt_f contacts thus engaged 15

the sel 82,21, 22, 23, and that the {runk con-
nected tlluen ith IS not busy at the time.
Wiper 131s thus in electrical contict with -

waiting contact 23 -and path s given for

cmrent from battery 67 llnmlnh elements
39, 01, 62, 217, lower winding of 16, 53, 123,
194 19 5, 13, 3 83, 81, 54, 55, o(n. YR 37, ener-
o1ZIng 1e1w 46 and nttmutmn its ar umhueq *
ﬁv l e attraction of the ‘ll‘llmhll‘&% of l‘elfn'
46 connection is broken between elements
15 and 47, preventing further energization
of magnet 3, and current flows from b.lttu‘y

67 through elements 39, 4, 45, 59. 24, 60,
upper. w 1ndmg of 46 and to ﬂl'mlm] con-

' tinuing the energization of l'eLw 165 and pro-

wdmrr busy test conditions upon the test
rings “of the jacks 7 by placing upon them
a2 potentml above the earth equal to a portion
of the potential of the battery 67; also by
the attraction of the armatures of the relay

46, connection 1s bro]mn betwven elements

35-—86 and betw but
current immediately flows through rda} 19,
without "releasing that relay’s armatures,

from battery 67 over a path comprising ele-

ments 58, 61, left-hand wmdmg of 6, 62, 22,
19, 72, 36, 19, 1, 8, 1, 87,71, 11, 81, 63, right-

hand wmdmg of 6 64, 8{, thus eneru'lfmcr |

relay 6 and attmctmg 11;&:, armatures; the at-
traction of the armature 65 of the’ relay 6
has permitted current to flow from battery

67 through elements 58, 30, 66, 68, 63, 64, 87,

causing lamp 30 to frlow as A mllmﬂr smml

‘before the _operator at 34; the attraction of

armature 55 of relay 6 has interrupted the
circuit previously existing for current froin

battery 67-through elements 39, 51, 52, 27,

lower winding of 46, 53, 123, 124, 125, 13, 23,

85, 84, h4, 55, .m, ST, 87 but the enm'mmtmn
of relay 46 1s continued by reason uf current
flowing from battery 67 through conductor
60 over the path comprising elements 39, 44,
45, 59, 24, 00, upper winding of 46 and
ground the hwal{mfr of the connection to
oround by selmmtmn of clements 54-—55
has placed the busy-test condition on test
contact 23 and its multiples; the altraction

of armature 55 of relay 6 also has closed its

contact and permitted current to flow from
battery 67 thrmigh clerents 58, 88, lett-hand
winding of 2, 89, 5, 36, 57, 87, cnergizing
relay ‘) attmwtmn* its armatures and m..m-

ducing mmthm break in the conductor origi-

nally G\tvndmg hetween test contact 23 and
around, by the separation of elements 84 and
55’. The attraction of the armature of relay
2 resulfs in the rz']omw of connection between
elements 86-and 90, giving path for current
“from battery 67 fll[‘()ll‘rh clements 58, 88, 86,

ing pawl 49 and mmequeut propulsion” of 90 vight-hand wnulmn of 2, resistance 91.

i

82, 8‘3 ancl rrmund tlw energization of 1{=Ln
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44, 8117 , to the release magnct 4, whence
 the circuit extends by conductor 82 to the

10

15

arul operates the contact-set 121,

open ~ontact-gpring 121. 1f. now, the tele-

Elioad receiver at the substation telephone 3 1

as been hung upon the switch-hook permas-
nently. then the mrmature 102 will continue
to move under the retarding intluence of the
gear train, scape.and pallet until 1t engages
22, 123,
124, thus completing the circult from bat-
tery 67 through elements 39, 44, 81, 17, 4, 82,
121, 122, and ground, energizing release
maonet 4 and permitting the automatic

“switch 8 to return to its position of rest and

open the off-normal switch 17, interrupting

the releasing cirenit just described.  All

~ parts thus have been restored to their origi-

20

nal positions of rest, assunung that it was

“the calling patron’s desire to effect discon-
nection and restoration of his automatice

. equipment. - If, however, the calling patron

had desired merely to signal his operator,

either prior or subsequent to the answering

~ or hanging up of the called substation tele-

29

30

phone 41, the result of his working his

 switch-hook would have been as follows:

The adjusted period of return of armature
102 may be in excess of any probable delay

 between the breaking and the making of the
‘electrieal contact at the substation-telephone
~ hook-switch when worked by the patron to

attract the operator’s attention, so that be-

~tore. the armature 102 had effected. the clo-

40

~sure of the contact-springs 121—122, the
35

substation-telephone hook-switch would have

been closed and path would have been given
for current from battery
ments 35, 36, 19, 1, 3, 1, 37, 38, and ground,.

67 throungh ele-

energizing relay 19, attracting its armatures
and establishing a.circuit from battery 61

~ through elements 39, 31, 52, 27, lower wind-

ing of 46, 53, 123, 122, and ground, energiz-
ing relay 46, and that relay by the attraction

~ of its armatures again establishes the circuit

45

~left-hand winding of 6, 62, 22, 1t ‘
19,1, 3,1, 87,71, 11, 21, 63, right-hand wind-

o0
56
. 60”‘ - L] . ] i
“tion to the operator being maintained by

65

from battery 67 through elements 38, 61,

12, 72, 36,

ing of 6, 64, 87, encrgizing relay 6 and extin-

~onishing lamp 305 thus the temporary opera-
tion of the subistation-telephone hook-switch
3 has resulted in 4 corvespond-,

a1t telephone
ingly temporary flash of the lamp 30 before

‘the operator handling the call, and as the
rednergization of relays 19 and 46 has re-

sulted in the reénergization of magnet 101
before armature 102 had closed contact-
springs 121—122, such temporary conditions
have not resulted in disconnection of the au-

tomatie switch 8; this flashing may be re-

peated as fréquently as desived, the connec-

reason of the function-delaying device 100.
If, ‘when the call was made from sub-

station-telephone 8, the first trunk -tested
'had been found busy, the relay 2 would have

o

been found energized and no curcuit would

have existed for current from battery 67

- through elements 39, 51, 52, 27, 406, 03, 123,
124, 125, 13, 23, etc., so relay 46 would not/

have been energized; then the progress ol
mterrupter 26 would have interrupted the
current flowing through magnet 5, releasing
(he armature of magnet 5, and when n the
further progress of intervupter 26 the circuit
through magnet 5 was again closed, the
wipers 11, 12, 13, 83, would be stepped for-
ward into contaet with the next set of wait-
ing contacts, pertaining to the next frunk
in order, and so repeating and progressing
from trunk to trunk until a non-busy trunk
was found, the non-busy condition being evi-
denced by the cirenit existing between wait-
ing contact 23 of that trunk and ground, by

reason of relays 2, 6 and 7 all being in re-

leased condition, and the consequent circuit
existing to ground from battery 67 through
relay 46, ete., resulting in the energization
of relay 46 and the consequent operations as
already described. Thus it is seen that with
the circuits here shown, any automatic
switech conforming to the general require-
ments outlined: for switch 8 will test succes-
sively the trunks available to it, passing the

busy ones and selecting and connecting 1ts
associated telephone line to the first non-

busy trunk, assuming that trunk as an ex-
tension to the associated telephone line and
holding that trunk free from interruption
throughout the duration of the ensuing con-
nection. |

The relay 19 may be named a

rectly. associated with a line conductor.

Magnet 101, armature 102, and contact-

set 121, 122, 123, 124, in combination, con-

stitute a. relay; by resson of the pawl,

ratchet, gears and . escapement constituting
an adjunct to that relays armature 102, the
whole device 100 may -be referred to as a

relay constructed to have a delaying function.

in addition to the usual relaying  function.
While a gear train and escapement have
been shown in the drawings as an 1illustra-

“tion of delaying means for the armature 102

of the delay l‘eﬁl}’ 100, it is obvious that anK
of the well known retarding devices, suc

as 4 dash-pot-ij fan wheel, brake wheel, or
&

the like, may be substituted without 1 any

way departing from the spirit of my inven-

tion. |
I do not wish to limit myself to 1mma-
terial details set forth in this description, as
I understand that many variations may be
made in the u e of these circuits and appara-
tus without departing from the scope: and
spirit of my invention. S |
What I claim as new and desire to protect
by United States Letters Patent 1s:
1. Tn a telephone system, a telephone line
having substation apparatus; an automatic

70

79

ol

90

ub

100

_ _ ‘ line relay, .
because its winding is permanently and di-,

108

110

116

120

130
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16

13

20

29

30
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40

45

a0

dve;

switch asspeiated with said telephone line; a

cireuit for effecting restoration of said autfo- he contac .
“and a second circuit including a source of

matic switch to its normal position of rest;
s, function-delaying device adapted by oper-

- ating for a predetermined period of time to

render said restoring circuit effective; and
means responsive to actuation of a part ox
said substation spparatus for efiecting the
starting of the operation of said function-
delaying device, and also responsivé to sub-
sequent actuation of said part, at any time
prior to the expiration of said predeter-
mined period of time, to arrest the opera-

tion of said function-delaying device, sub-

stantially as described. |

2. In a telephone system, a telephone line
having substation apparatus including a
hook-switch for the receiver; a plurality of
truzks; an autornatic switch associated with
sa’i‘i;{i_ffte}e;}h{me Line and adapted, In response
to movement of said hook-switeh, to connect

‘said telephone line with a disengaged trunk;

a’ circult for effecting restoration of said
dutomatic switch to its normal position of
rest; a function-delaying device adapted, by
operating for a. predetermined period of
tune, to render daid restoring circuit effect-
ive; and means responsive to movement of
said hook-switch for effecting the starting
of said function-delaying device, and also

to arrest the operation of. said Function-
delaying device, substantially as described.

3. In a telephone system, the combination
of a switch; a magnet adapted to restore
sald switch to its position of rest; a line re-
lay; a delay relay; and a eircuil including
the winding of said restoring magnet, o
source of electric energy, the contacts of said
line relay and the contacts of said delay re-
lay, substantially as described.

4. In a telephone system, the combination

of a switch; a magnet adapled to restore
said switch to its position of vest; a delay

-velay; and & civeuit including the winding ot

sald vestoring magnet, a source of electyic
energy, and the contacts of naid velay relay,
substantially as described. | *

5. In a telephone systein, the combination

of a switch; a magnet controlling: the vesto-

ration of said switch to s nermal posi-
tion of vest; a substation felephone; a line

relay governed by said substation telephone;

a delay reiay; a cireut meluding u source of

‘electric energy, said restoring magnet and
he contacts of said delay reluy; and another

*circeult including a source of electric energy,
60

contacts of said line relay and the winding of

. said delay relay, substantially ag described.

of a switch: 2 magnet coniroiling ssid

85

8. In a telephone system, the combination
. pi .

:

switch: a relay confrelled over o teiephone

ine; o delay relay; a circuit 1mclnding 2

tr
i

|

RN —

1

|

- sequent upon proper change of energization
responsive to subsequent movement of said- |
hoolz-switch, at any time prior to the expira-

tion of said predetermined perioa of {ime,

e T e S —
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source of electric energy, said coniroll
magnet and the contacts of said delay relay;

electric energy, coniacts of said first velay
and the winding of said deluy relay, sub-
stantially as described. | |

7. In a telephone system, the combination
of a switch; a magnet governing the move-
ment of sald switch; a relay; a delay relay;

a2 civenit including a source  of eleciric
energy, said governing magnet and contacts

of said delay relav; and another cirenit in;

cluding a source of electric energy, contacts
of said first relay-and a winding of said de-
lay relay, substantially as described.

3. In a telephone system, the combination
of o switch; an electromagnet governing the
restoration of said switch to its position of
rests a substation telephone; a line relay
controlled by said substation felephone; a
second relay; a cireunit including a source of
electric energy, said restoration-govermug
electromagnet and contacts of said second

relay; another circuit-including a source of
| electric energy,

contacts of said line relay
and the winding of said second relay; and
means associated with the armature of said
second relay and adapted to retard the same
n elfecting the operation of 1ts contacts con-

of the core of that relay, substantially as de-
serthed. -

9. In a telephone system, the combination
of a swileh ; an elestromagnet governing the
restoration of said switeh to its position of
rest; a substation telephone; a line relay
controlled by said substation telephone; a
second relay the armature of which 1s
adapted, upon deénergization of the relay,
to return to a position of rest and thereby
close contacts of said relay; a eivcuit inelud-
ing a source of electric energy, said restora-

]
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tion-governing electromagnet and said con-

tacts of said second relay; another cireuif .

meluding a source of electric current, con-

tnctg of sald Iine relav and the windine of
, &

said second relay; and retarding mieans asso-
ciated with the armature of said second re-

HJay and adapted to retard the same m re-

tirndng to its position of rest and closimg its
contacts, substantially as described.

16, In a telephone system, the combina-
tion of a switeh; an electromagnet govern-
mg the restoration of said switeh to 1ts posi-
{ion of rests o substation telephones a line

relay  controlled by satd substution tele

il

- phone; a second relay; a-circuit including a

sotirce of electrie energy, said restoration-
coverning electromagnet and contacts of
said second relay; and means associated with
the armature of said second relay whereby
that armature be retarded 1 1ts move-
ment, substantially as described.

11. Jn a telephone system, the combina-
tion of a switch; 2 magnet controlling said
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gwitch; a first relay controlled over a tele-

'-'ph_one line; a

second relay; a circuit includ-
Ing a source of electric energy, said control-

 ling magnet and contacts of said second re-

5

}

10

lay; a second circuit including a source of

electric energy, contacts of said first relay
and a winding of said second relay; and
means associated with the armature of said

second relay and adapted to retard the same
in effecting the operation of its contacts con-

sequent upon proper change of energization

“of the core of said relay, substantially as

19

"phone

 deseribed.

.12, In a telephone system, the combina-
tion of a switch; a magnet controlling said
switch: a first relay -controlled over a tele-
line; a.second relay; a circuit includ-

 Ing a source of electric energy, said control-

20

ling magnet and contacts of said second re-

lay; a second’ circuit containing a source of

electric energy, contacts of said first relay

- means associated with the armature of said

25

and a- winding of said second relay; and

second relay and adapted to retard the same

in its-return to its position of rest to effect

. the operat: sn of the contacts of that relay

consequent * upon - the cessation of current

through the winding thereof, substantially

" as deseribed. |

30
tion of a switch; a magnet controlling said
switch: a first relay controlled over a tele-

13. In a telephone system, the combina-

phone line; a second relay; a circuit includ-

40
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ing a source of electric energy, said control-
ling magnet and contacts ot said second re-
lay; a second circuit including a source of

electric energy, contacts of said first relay

and a winding of said second relay; and
means asspciated with the armature of said
second relay and adapted to retard the same
in its movement, substantially as described.

14. In a telephone system, the combina-
tion of a switch; an electromagnet governing
the movement of said switch; a first relay;

a second relay; a circuit including a source

of electric energy, said governing magnet
and contacts of said second relay; another

- cirenit including a source of electric energy.

50

contacts of said first relay and a winding of
said second relay; and means associated with
the armature of said second relay and adapt-

ed to retard the same in closing its contacts,

~b5

substantiaily as deseribed.

tion of a switch; an electromagnet control-
ling the restoration of said sivitch to its posi-

" tion of rest; a substation  telephone; line
- relay controlled by said substation telephone;

60

a second/rélay; a circuit including a source
of electric energy, said restoration-control-

7

| ling electromagnet and contacts of said sec-

ond relay ; another circuit including a source
of ‘electric energy, contacts of said line relay
and a winding of said second relay; and a
ratchet, gear train, scape and pallet asso-
ciated with the armature of said second

relay and adapted to retard the motion of

that armature, substantially as described.
16. In a telephone system, the combina-
tion of a switch; a magnet controlling said
switch; a first relay controlled .over a tele-
phone Iine; a second relay; a circuit includ-

| ing a source of energy, said controlling mag-

net and contacts of said second relay; 2
second circuit containing a source of electric
energy, contacts of said first relay and 2
winding of said second relay; and a ratchet,
gear train, scape and pallet associated with

the armature of said second relay and adapt-

ed to retard the motion of that armature,
substantially as described.

17. In a telephone system, the combina-
tion of a switch; an electromagnet governing
t{he movement of said switch; a first relay; a
second relay; a circuit including a source ot
electric energy, said governing magnet and
contacts of said second relay ; a second cireuit
meluding a source of electric energy, con-
tacts of said first relay and a winding of
said second relay; and a ratchet, gear train,
scape and pallet associated with the arma-
ture of said second relay and adapted to re-
(ard the mwotion of that relay, substantiully

a3 described.

18. In a telephone system, a telephone line
having substation apparatus; an automatic
switch asgociated with said telephone line; a

circuit for effecting restoration of said auto- .

matic switch to its normal posttion of rest;
a function-delaying device adapted by oper-
ating for a predetermined period of tune to
rendersaid restoring circuit effective; means

g £ :
responsive to actuation of a part of sald sub-
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station apparatus for effecting the starting

of the operation of said function-delaying
aevice, and also responsive to subsequent
actuation of said part, at any time prior td
the expiration of said predetermined period
of time, to arrest the operation of said func-
tion-delaying device; and means associated
with said function-delaying device adjust-
able to vary said predetermined period ot

as . ' time, substantially as described.
15. In a telephone system, the combina- |

Signed by me at Cape May city, county
of Cape May, State of New Jersey, in the
presence of two witnesses. |
' SIDNEY HAND BROWNE.

Witnesses:

IHexry H. ErprepGE,
Hexry C. TroMpPsoN.
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