R, H MANSON.

| . ‘TELEPHONE EXCHANGE SYSTEM.
S - 3 ~ APPLIOATION FILED FEB.19, 1910.

------- ~-008,706. i I Patented July 25 1911

3 BHEETB—-—BHEET 1,

~d

Wﬁ”esses - : - /nvenTor
?"2’47/74’* o _ - I 5/ /7’ /Vansgf? 1




~R. H. MANSON:
- TELEPHONE EXCHANGE SYSTEM.
APPLICATION FILED FEB, 19, 1910

998,706. ' o ‘Patented July 25, 1911.

2 SHEETS—SHEET 2.

e .77 E?E - - arnson

/‘//5‘ Aﬁ“rney



- 998,705.

UNH‘B D STATES PATENT OFFICE

RAY H MANSON 'OF ELYRIA, OHIO, ASSIGNOR TO THE DEAN ELECTRIC COMP.&NY OF

ELYRIA OHIO A CORI’ORATION OF OT-IIO

TELEPHON E-EXCI{AI\TGE SY.::TEM

Specification of Letters Patent.

Applleatlen filed February 19 1910.

Patented J ulv 25, 1911
Serlel No. 544,734,

To all whom it may concern:
Be 1t known that I, Ray H. “eNSON, a,

citizen of the Umted States, residing at

Elyria, in the county of Loramn and State

of Ohio, have mvented certain new and use-

ful Improvements in Telephone-ILxchange

- Systems; and I do hereby declare the fol-

10

15

'~10w1ng to be a full, clear, and exact descrip-
tion of my mventlen such as will ‘enable
others skilled in the art to which it appel-"
‘tains to make and use the same.

My 1invention relates to telephone X~
change systems, and it consists 1n the ar-
rangements and eombmatmne herein de-
scribed. -

The main ob]ect of my invention s to ar-

 range a telephone system having a central

" 20

- 25

- ble supervisory.lamps, an automatic dISCOIl~_
- nect cireult provided with automatic rlnelng |

.30

- the crreuit will be

office connection means so that after a sub-
- seriber has once been called, the calling sub-

scriber will be’ able to clear out by’ merely
hanging up his recéiver. DBoth subscribers
will then be able to make calls and be an-
swered without waiting for ‘the customary
disconnect at the central office.

A further object of my invention 1s to

arrange 1n an e‘iehange system having dou-

so that after a predetemuned time the ring-
ing of the subscriber’s bell will cease and

~ that the calling subscriber will be able. to
- get a dlscennect without having to depend
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on the operator’s observing the ﬂaehmﬂ' of

the supervisory signal. - -
Briefly stated, the invention eompnsee

supplementary cut-off relays inserted in the

cord circuits and controlling the continuity

thereof, one of said relays being a time relay. -
{16, D, 15, D’, 14, 30 and oreund Beside

These rehye are hrought into service at a

~ predetermined . interval .after the operaterf
“has called a subscriber who fails to answer,

~ and operate to prevent the further ringing

. 45

50

up of said subscriber, at the same time put--‘

ting both subscribers back on their line sig-
nals so that they can make calle and be an-

swered 1n the ordmarv Wiy,
MV invention 1s 1lluetrated m the aceem-f

panying drawings wherein—

Fioure 1 is a diagram showmg a cord
_-elreult in a central office and one embodi-.
‘ment of my 1nvention as applied thereto.

- | the relay magnets D and D"

battery
each end of the cord being typical, the bat-
‘tery connected to the sleeve side 9 through

put in such a condition

circuit is controlled by
Of course the relays D, D’ must be nor-

Fig. 2 shows the lme Jack end of a.sub-
scriber’ s line circuit. Fig. 3 is an enlarged

“detail view showing the eperatien_of a ther-

mostatic relay. Iig. 4 15 a view similar to
that shown 1n Fig. 1 illustrating a modifica-
tion of the disconnect mechanism.

Referring to Fig. 1, P and P’ represent .-

the answering and eallmg plugs respectively
of a cord circuit.

by the condensers C’ and C2.
and 8, 10 and 12, 7T-and 9, and 11 and 13,
are inserted contaces controlled in pairs by
The main
B is bridged in the cord as usual,

supervigsory control relay S and to the tip
side 8 through the supervisory relay 5%
wires 19 and 21 thus forming. a bridge on

~one side of the eendeneers and wires 20 and
22,
| formmg a_similar bridge on the other 51de

with the cerrespondmg relays S/, S2
When a subscriber takes down his receiver
either 1 calling or answering and the re-
spective plug is inserted in the proper jack,
the relay S or S’ pulls up at once, taking

current from greund to battery and G*reund |

over the sleeve side, 9—7—2. 1n serics with
the cut-off relay V. This puts battery on

These plugs are normally
.connected by way of 'the conductors 6—8—
| 10—12 ‘and 7T—9—11—18, broken of course

Between 6

535
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the wire 32 or 33, as the case may be, and

.the lamp s or &" 1s thereafter controlled by

the relay S?7or 82, itself controlled over the
tip side of line frem the subeerlber s station.

From extra back contacts in series, of the
relays S? and S® I derive the circuit of my

which- may be
.93, 1,35, 84, 17,

control relays D and D,
traced as follows: battery B

the two armaturee of relays S* and 5%, this

mally deénergized, and in order that they
may cut off the phw‘s I have provided an

automatic device to throw said relays into

circuit, and which forms the subject of the
present invention.  The relay F is energized
through the wire 34 by the relay -S?, bdttery
then coming on the relay F, which pulls
up and puts battery on 1teelf to lock. In
order that it shall unlock : ftgam, both plue‘s

the lpcking 1e1.:1y F.
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P, P’ must be in their seats, each seat being

pmmded with the plug ‘seat switch closed to |

ground, the wire 24 and relay F through the

branches 26—28 and 25—27 when the plugs

H are out.

Relay A takes the place of the regular ring-

ng key ofa cord circuit. Thisrelay isoperat-

ed by means of a single contact key K which

closes the circuit from the battery B through

10 a contact C on the Sleeve supervisory relay
S and thence by the wires 87 through the
windings of the special relay M, thence by

38 through the winding of rela,y A to the
special key K and to oround side of battery.

15 The relay A is operated and locked in po-
~ sition by the contact 39, while the relay M
1s-energized and Slowly moves its armature,

this movement being controlled by the dash

- pot N. When the armature of the relay M
20 15 completely drawn up, the contact 40 is
- closed which connects the circuit -to eerth
locking the armature of this relay M in its
operated position and placing a low resist-
ance shunt-across the winding of the relay
A, thereby allowing the latter to release its
armature ‘The relay M also operates a
passing contact 41, which mmnenta,rllyr COT-
nects the tip and sleeve sides of the cord
circuit together, thereby taking the place of
- 30 the answering of the called subscriber. . This
operates the tip calling relay S and through
a contact 41" on the latter energizes the re-
lay F so as to put the same in a position to

complete the release circuit when the calling

25

3b
switch.

The ringing current is furmshed by a
generator 42 and passes through an inter-
rupter 43 arranged to give any desired in-
terruption in the ringing of the bell, such
as one second on and four seconds off. It
will be seen that with the relay M arranged
- to operate 1n fifteen seconds that three com-

plete 1nterruptions of the ringing current

45 will be had. In other words, the subscriber
- will be rung from two to three times and

40

- the circuit put in condition so that the call-

~Ing party can get a disconnect if he so de-
~sires, after waiting a reasonable - length ot
50 time for the other party toanswer.
The electromagnet and the dash pot of
~ the relay ‘M can be replaced by any simi-
larly operating mechanism, such as the ther-
-mostat shown 1n Fig. 3. Two strips of metal
44 and 44’, having dissimilar coefficierits of
‘expansion, are riveted together and wound
with & resistance wire 45 and the latter in-
serted in the circuit between the points
and ¥ 1n place of the relay winding. The
laminated metal bar wilk be gradually heat-

- 8b

60

ed and the unequal expansion will cause it

to bend slightly until a eontact 1s made at

- the points 40 and 41.
In the automatic ringing circuit just de-
65 scribed. it will be Iloted that a predetermined

noninductive resistance 50, battery

subscriber hangs up Or moves the hook'

31,
ing lamp s and breahs the circuit of the re-

998,705

number of rmgs will be gwen even if the

subscriber wanted should answer in -the
meantime. I have shown in Fig. 4 a circuit
designed to obviate this objection. The cir-
cuit 1s provided with a ringing release relay
so that when the subserlber responds the
ringing will be immediately stopped without
regard to the slow acting relay M. The gen-
eral arrangement is the same as that shown
in Fig. 1, with the addition of the above

‘mentmned relay and the neeessary connec-

tions.
Referring to Flg 4, the rmgmg circuit

| from the generator 42 is interrupted by the

interr upter 43, after which 1t finds a path

70

75

80

through the condenser 46 in shunt with one -

wire 47 of a thermal relay T, thence to the

tip side of the calling cord and to line -

through the closed contact 48 of the relay
A. - The ringing current after passing

through the subscriber’s signal bell returns

through the sleeve side of cord, contact 49,
and
ground. The resistance of the signaling
circuit in the subscriber’s mstrument 1s sut-

ficiently high to prevent the ringing current -

85

90

from heating up the wire 47 of the thermal

relay T so as to open up its contact 51. As

soon as the subscriber removes his receiver
from the hook sw1teh the resistance of this
‘external circuit is O'reatly reduced and suf-

ficient ringing current is allowed to flow

through the circuit' to heat the wire 47 of

the thermal relay and open the contact 51.. -
100

This breaks the locking circuit of the relay
A and allows 1t to resume 1ts normal posi-
tion. . |

Figs. 1 and 2 1s as follows: When a sub-

seriber calls, closing circuit through 1 and 2,

the relay R takes ('urrent and the lamp {
lights. - The plug P is inserted and the num-

ber obtained. When the plug P is inserted,

the cut-off circuit is completed through the
sleeve side of the cord as fellows ground
side “of battery, B, S, 21, 9, 7, 9/, 8, V,
ground. V
extinguished. The relay -S pulls up and
puts battery on wire 32, lighting the lamp s.
Circuit 1—2 being closed at the substation,
current flows over the path already traced
and as the relay V has pulled up, the cur--
rent continues through-2—1, 4, 7, 6, 8, 19, S,
ground. Relay S* pulls up, extmg'u_rsh-

h s D, FF'and D’. The line wanted is now
teeted the plug P’ inserted and the operator -
presses the ringing key K. As before stated,
the circuit is now closed from battery B
through C, 87, M, 38, A, K, and ground.
The rela};r A is opereted and locl{ed ‘rhreunh

vals threugh the closed contacts 48 out on
the line, and through the signal bell of the
called subscriber. The relay M, in the

95

‘The operetmn of the 01rcu1ts shown in -

105

110

pulls up and the line lamp 4is

115.

120

129

39, the ringing current now passing at mter- o

130



998,705

o meantlme has been slowly pullmg up, and
-~ 1f the called subscriber has not answered,

-eratea the relay

the passing contact 41 momentarily conneets |

the tip and sleeve sides of the cord circuit
together, thereby taking the place of the an-
swering subscriber. This: momentarily op-
S: and the Iatter closes a

“circuit and energizes relay F, which pulls up

10

and locks..
M is completely drawn up, it is locked and
the relay A lets go, its winding being shunt-

ed to earth throug ogh the contact 40 of the

15

relay M. Havmg been unable to
' Earty wanted, the call'ng subscriber now

get the

ngs up his receiver or moves his hook
sw1tch

N establishing the following circuit: 31, B, 23,

20

735, 34, 17, 16, D, 15, D7, 14, 30. ' Both re-

lays D and D’ then pull up cuttm off the

plucrs from the rest of the (:1rcu1t These

- bare plug ends, which are harmless, may be
. lett n the Jacks without effecting the lme

25

30

39

In any w The cut-off relays V put, both
subserlbers back -on their line relays R and
they can make calls as before.
operator gets ready to -disconnect, she takes

down the plugs P and P’ and their restora-.

tion to their seats opens the switches 27 and
28, thereby breaking the circuit through the

loekmg relay F which lets go, and battely

is at once taken off the wire 34, and hence
off the relays D and D".

These relays re-
tract and the cord circuit is again complete

and ready for another operation. -

In Flg 4 the operation is the same as in

‘Fig. 2, except that in this case-if the called

N _suhecrlber should answer before ‘the relay

40

45

M had fully pulled up, the closing of the
circuit at the hook switch so reduces the
external resistance of the circuit that enough

of the ringing current from the generator

49 will go through the thermal relay T to
actuate the latter, thereby breaking the Jock-

ing circult of the relay A and hence discon- | .
| nectme' the generator 42 from the line.

- After the relay A has released, the cord cir-
~cuit may be broken by elther subscriber

- 50

hanging up his receiver or moving his hook

switch, the cut-off relays D and D’ effecting

~ this operatlen in the same manner as prew-

bd
~and for putting the subscribers back on, thelr '

~line signals, without waiting for the op-
erator to disconnect the cord plugs which

60

ously described.

My invention prowdes a SImple and p031-

tive means for disconnecting the cord cir-

cuit after the automatic ringing has ceased,

she would ordinarily have to do before a

new connection could be obtained. _
While T have shown this particular form

of mv invention and have ehewn it applied

~ to this particular form of circuit, it will be

65

obvious-to those skilled 1n the art to which
this invention appertams, that numerous

When the armature of the relay |

The line. circuit is broken and the
~armature of the relay S* falls back thereby

When the

‘ing on completion- of the ringing to

‘connected, and means controlled by
erator upon withdrawal of the cord plugs

3

and extenswe dep arturee from’ the form and

the details of the apparatus here shown -

may be made or that it may be employed in
“connection with other forms of circuits with-

out departing from the spirit of my inven-
tion, the same being herein shown in this
manner solely for the purpose of clearly
illustrating one specific embodiment thereof.

Having thus described my invention, what

I claim and desire to secure by Letters Pat-
ent 18—

1. In a telephone exchange system, sub-
scribers’ lines, and an operator’s cord for con-
necting them with an automatic ringing

cireult therefer means operated by the call-

Ing subscriber for disconpecting the- cord
plugs from the main cord circuits, and

means operating on. the completlon of the
ringing,

to place the cord circuit in condi-
tion to be thus: disconnected.

2. In a telephone exchange system sub-
scribers’ lines, and an 0peraters circuit for
_mtereonnectmg them, with an automatic

ringing circuit therefor, line signals connect-

ed with said subscribers’ lines, means op-
erated by both subscribers for disconnect-

‘ing the cord plugs from the main cord cir-
‘cuits, and means operating on completion

of the ringing to place the cord circuit in
condition to be thus disconnected. .

3. In a telephone exchange system stub-
scribers’ lines, and an operator’s cord circuit

or 1ntercon11eet1ng them, with an automatic
Tinging circuit therefor, line signals con-

nected with said subscribers’ lines, cut-off™

70

75

80
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90
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100

relays adapted to be operated by the calling. .

subscriber for disconnecting the cord pluoa
from the main cord mrcmts Ineans operat-
place

the cord ecircuit in condition to be thus dis-
the op-

105

to break the cut-off rélay circuit thereby re- -

“storing the cord to operative condition.

4. In a telephoné exchange system, _fiub
scribers’ lines-and an operator’s cord circuit

having terminal plugs for interconnecting

the lines, a supervisory signal magnet asso-

ciated with each plug and controlled during-

connection by the corresponding subscr 1bet,
a cut-off relay associated with each plug
and adapted when operated to disconnect

| the respective plun' from. the cord circuit,
“automatic ringing mechanism for said cord
“circuit, and means operating on completion

of the ringing to place the cord mrcmt 1
condition to be disconnected. .
- 5. In a telephone exchange system, sub-

“scribers’ lines provided with line signals, a

110

115

120

cord circuit comprising automatic ringing 125‘

means, a time relay, cut-off relays for dis-
connectuw the cord plugs from the cord cir-
cuit, said relave bemo‘ controlled by the con-

nected subscribers, and means actuated by

said time relay for disconnecting the nng

130



Ing means from the line after a predeter-
mmecl interval and for placing the cerd CIT-

“cuit in condition to be meeonnected

6. In a telephone exchange system sub-

scribers’ lines, and a cord circuit havmcr an

automatic- ringing means connected there-

- with, comprising a generator and an inter-

10

15

20

29

' rupter cut-off relays-for disconnecting the
plugs from the cord circuit adapted fo be

operated by the connected subscribers, a
slow acting time relay adapted to limit the
number of calls of said ringing means and
arranged -to place said cut-off relays in op-
erative connection, said time relay compris-
ing a magnet, armatures -therefor, -and a

dash pot eentwllmg the movement of the

latter, and means controlled by the operator,

upon WlthdI‘aW’ll of the plugs, to break the

cut-off relay circuit and to restore the cord
to operative condition.
7. In a telephone exchange System stb-

" scribers’ lines, and a cord e1rcu1t intercon-

necting the lines, automatic ringine means

comlectecl with the cord circuit, means op- |
erated by the called subseriber for discon-

necting the said ringing means from the

30

35

40

45
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55
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line, cut-off relays for disconnecting ‘the
plugs from the cord-circuit adapted to be
operated by the connected subscribers, a slow

acting time relay arranged to place smd cut-

off relays in operative eenneetlen, and means
controlled by the operator upon the with-
drawal of the plugs to break the cut-off re-
lay circuit and to restore the cord to oper-
ative condition.

8. In a telephone exchange system, sub-

scribers’ lines, and a cord circuit intercon-:

necting the lines, automatic ringing means
connected with the cord circuit, a thermal

relay adapted to be energized bTT the called |
subscriber for cl1sconneet1no said ringing |

means from the linie, cut- oﬂ" relays for clle-
connecting the plugs from the cercl circuit

~ adapted to be operated by the connected sub-

scribers, a slow acting time relay arranged to
place said cut-off relays n 0pemtwe con-
nection, and means controlled by

9. In a telephone exchange system, sub-
scribers’ lines, an operator’s s cord cireuit for
mtereonnectmo* said lines, said cord circuit
including automatic ringing means, discon-

‘nect mechanism operating to disconnect the

ringing mechanism from the line on the
answering of the called subscriber, cut-off
relays included 3 in said cord circuit and ar-
ranged to be operated when the connected
subseribers hang up their receivers to dis-

~connect the cord plugs from the cord circuit,
and’ means controlled by the operator upon
‘the withdrawal of the plugs to break the

cut-off relay circuit and to restore the cord
to operatwe condition. -

the op- .
erator upon withdrawal of the plugs, to
~break the cut-off relay circuit and to restore
-the cord to operative condition.

ringing current to the
means, a normally disabled means for sever-

098,705

10. Tn a telephone system, . subscribers’
lmes manually operated means at the cen-
tral office for interconnécting gaid lines, and
means actuated during the 0pemt10n of
ringing to place the interconnecting means
in condition to be broken by the mllmﬂ sub-
scriber. ' |

11. In a telephone system, subscribers’
lines, manually operated means-at the cen-
tral office for interconnecting said lines, au-
tomatic ringing devices, and means aetmtecl

“through the. Operetlen of said automatic

70

75

ringing devices to place said interconnecting

means 1n condition to be broken by the eall
ing subscriber.

12. In a- telephone system subsellbers
lines, central office means for interconnect-
ing sald lines, automatic ringing devices,

- 80

and means actudted either by the operatwn |

of said ringing devices or by the called sub-

scriber for plaemn' sald Interconnecting -

means m condition to be broken by the call-
ing subscriber.

13. In a telephone system subscribers’
lines, manually operated means at the cen-
tral ofﬁee for interconnecting said lines, au-
tomatic ringing devices, and- means actuated
1 the operation of said ringing devices to
place the circuits in condition to be broken
by the connected subserlbels atter the ring-
Ing ceases.

T4, To a. telephene exchanﬂe System sub-
scribers’ lines, means under “the control of
operators for mtereonneetmo* the lines, and
means controlled first by both subscribers

and then after a certain interval by only one

89

.90

95

100

subscriber for severing the eperator S COn-

| necting means.

15. In a telephone System subscrlbers
lmes manually operated means at the cen-
tral efﬁce for interconnecting said lines at
one pemt automatic ringing devices, and

means acting to enable the calling subscriber :
| to break said interconnecting means at an- .
other point, either on completwn of the
-ringing or after the  called subserlber has .

huncr up his receiver.

16. Tn a telephone system subscrlbers
lines, manually operated means at the cen-
tral office for interconnecting said lines at
certain points, automatic ringing devices,
and means acting to. place the circuits in

condition for the connected subscribers to
break said interconnecting means at other
_points after the ringing ceases.

17. In a telephone exchange system sub-
scribers’ lines, means for interconnecting the

lines at an exchange means for applying

105
110

115

120

interconnecting

125

ng such mterconneetuw means, and means -

only under the eontrol of the called sub-
scriber during the ringing condition for re-
moving the disability of the severing means.

18. In a telephene excha,nge system, sub-

130
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- seribers’ lines, means for interconnecting the

lines at an exehanﬂ'e means for applvmo

111’161110 current to  the 111191(:0111’1@&111{1

-111(‘:1115, a nermally dis f1bled means for sever-

ing such interconnecting means, and means

.onlv under the control of the called sub-
scriber during the ringing condition for re-

" moving the (hcmb}htv of tlle SEVEIING 11eans,

20

- trol
Tesponse of the called subscriber.

the telmlmtmn of the suldmﬂ of 111101110

curvent also adapted to remove such (Ls—
ability.,

19, In a telephone eich{mne system, sub-
scribers’ lines, means for interconnecting

the himes at an exchange, means for applyvine

ringing cwrrent to the interconnecting
means, a normally disabled means for sever-
ng SULh 111tuconneet11m means, and means

_onlv under the comml of UIL called sub-
seriber during the ringing .condition for re-

moving the (hwlulllx of the severing means,
such severmg means adapted to e con-
led jointly by both subscribers after the

20.. In a. telephone exchange system, sub-

seribers’ lines, means
the lines at an exchange, means for apply-
ing ringing current to the interconnec

1ng such mterconnecting means,

for nterconnec g |

1ng
means, a normally cisabled means for sever- |
and means |

-
g -.Ii
ok i

only under the control of the called sub-
seriber during the rmfr'nﬂ' condition for re-
moving the dlSdblhtY of the severing means,
the termination of the sending of 11110'1110'
current also adapted to remove such disa-
bility, such severing means adapted to be
{*onm}l]ed by the callmﬂ‘ subscriber after the
terniination of the sendmﬂf of 1‘1110111'3 Cur-
rent 1n the absence of 1691}0115(, of the cal]ul
subscriber. | -

21, In a telephone exchange system, sub-

nes at oan eu*h..-mﬂe means for applying
rnging  current to  the Interconnecting
'nmnﬁ,'and a normally disabled means for

severing such mtewmmecﬂnﬂ nreans, the
termination of the sending oi FINOINe ¢ur-

rent adapted to remove such dﬁﬂbﬂlt}, and

such severmmg means adapted to be con-
trotled by the c*zllmfr subscriber atfter the

termination of the 5@11(“]1110 of ringing cur-
rent in the absence of response of the called
" subseriber.

In testimony whereof 1 affix my signature
in presence of two witnesses.
| . RAY H. MANSON.
Witlnesses: |
- Mary MaLLey,

F. O. Ricugy.
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.%mibel@ lines, means for mterconnecting the -
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