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To all whom it may concern: o

_Be 1t’known that I, Riymonp C. SmitH, a
citizen of the United States, and résident of
Homer, county of Calhoun, State of Michi-
gan, have invented certain new and useful

“Improvements in Telephone Systems, of
‘which the following is a specification. =~
‘The present invention relates to telephone

systems generally and more particularly to

the substation circuits and apparatus of such |

- L

systems. o o

The object of the invention is to provide
an arrangement of circuits and apparatus
such that a subscriber may listen into his

telephone line without bringing his trans-
mitter into circuit with its energizing bat-.

tery. - This arrangement is capable of varied
use, but 1s particularly applicable to use in

so-called party, lines,” whersein .a subscriber,

wishing to make a call, may listen into the

cirquittd determine whether the line is busy

or 1dle, and,’if he finds it idle, then_ ring his
transmitter and its’ energizing. battery into
operativé relation with the circuit.

In carrying out my invention, I employ a

manudl switch ‘of novel construction, which
controls the energizing circuit of the trans-
mitter in conjunction with the contacts of
the usual switchhook. The removal of the
receiver from its hook brings it into circuit

with the line and a subsequent operation of |

the manual switch completes the battery cir-

cult for the transmitter and such circuit is

malintained until interrupted by the restora- |

tien. of':the receiver to its hook.

- For 4 £ull understanding of the inve_.ntiofn,'l

attention is directed to the following de-

tailed description, taken in connection with

the accompanying drawings, while the scope
okLthe invention will be particularly pointed
out 1n the appended claims. -

- Insaid drawings, Figure 1 isa diagram of
a local battery substation circuit constructed.
and arranged according to my invention:
Fig. @ is a vertical section. through the tele-
phone-box, of a particular embodiment of
the circuits and apparatus illustrated dia-
grammatically in Fig. 1, the figure illus-
trating the parts with the receiver upon its
hpoli';‘gFi"g'.‘ 3°1s a horizontal section taken

on a plane indicated by the line 3—3 of Fig.

2; Fig. 4 is a view similar'to Fig. 2, illus-
trating the position of the parts when the
receiver is off its hook; Fig. 5is a vertical
sectiofi takéh on' a plane indicated by the

line 5—5 of Fig:' 4, showing ‘the position |

-ing of the manual switch.

Fig. 6 1sa similar view illustrating the parts,

with the mahual switeh in closed position;
Ifigs. 7 and 8 areé diagrams of a circiib illus-
trating my invention applied to a common .
battery system; and Fig: 9 is a diagram of
8. modified local battery circuit embodying
my invention. - 7 L '

- In that embodiment of . ntic
trated in Fig. 1, T employ the usual trans-
mitter -8, receiver 20, switch:hogk 12, 1n-

“duction coil 15, call-bell 28, ringing  gener-
‘ator 25 and battery 18. The generator 25

the invént-fon illus-

| of the parts with the receiver off 1its hook
‘and the manual switch in normal position ;

60
.

65

70

1S in permanent bridge of the line himbs a, 0. -

The call-bell 28.is in a normally closed
‘bridge adapted to be open at contact 27 of
the switch-hook 12. The receiver 20 and the

‘secondary winding 19 f the induction coil

15 are 1n a normally open bridge adapted
to. be closed at contact 13 when the receiver

75

is removed’ from its hook. And the trans-

mitter 8 is in a local circuit with the battery

{18 and the primary winding 16 of the in-

duction coil 15. This circuit is normally
open at switch-hook contact 13 and the con-

tact springs 3, 4, of the manual switch.
- This circuit is closed by the removal of thé .

recerver- from its hook, followed by the clos-

Referring more - particularly to the con-
struction of the various parts and. their me-
chanical and electrical relation as illus-
trated 1n Figs. 1 to 6, inclusive, it will be

observed that the manugal switch comprises

- a supporting-plate 1,7 which is adapted to

£
1
1
.

i
|

?
|

i
i
i

E
'
i
|
1
!

| be secured at any suitable point to the tele-
phone-box 2, as; for example,.to the inner

side of the door of the box; ' The base-plate
1 carries the contact springs 8 and 4, which
are suitably insulated from each other and
from the base. These springs have the usual
platinum contact points 5. The inner spring

jects slightly beyond the same, as illustrated.
The terminal screw 6.of the contact spring
3 1s electrically connected by wire 7 to the

transmitter 8. The terminal screw 9 of con-
- tact spring 4 is similarly connected by wire

&

10 to the spring contact 11 of the switch-

hook 12. - Spring contact 13 of the switch-

hook is connected by wire 14 with the pri-
mary winding 16 and secondary winding 19
of Induction coil 15.
other end of the primary -winding 16 to one
pole of the battery 18, while wire 21 con-

Wire 17 connects the

80
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3 is longer than the outer spring 4 and pro- 100
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nects the other end of the secondary wind-
ing 19 to one terminal of the receiver 20.
A wire 23 connects the other terminal of
the receiver to the line limb « at point 22.
The wires 24 and 30 connect the generator
95 between the line terminals 22 and 29.
Wire 26 similarly conmnects the call-bell 283
between the line terminal 22 and switchhook
contact 27. The latter, in turn, is connected
to the line terminal 29 by wire 31.

In the manual switch, the plate 1 is pro-

vided with a push-button socket 32 which
projects through the door of the telephone-
box and contains the push-button 33, which
has a screw-threaded engagement at its 1n-
ner end with a spring-projected plunger 34,
which, in turn, is slidably mounted in the
push-button socket 32 and projects through

the base 1 of the switch. A beveled head 35

is located on the inner end of the plunger 34
and is provided with a contact stud 36
formed of any suitable non-conducting ma-
terial. The upper end of the plate 1 1s pro-
vided with inwardly projecting lugs 37 be-
tween which a catch-bar 38 is pivotally
mounted. This catch-bar has a beveled
catch - lug near its lower edge, which" is
adapted to codperate with the beveled head
35 of the push-button plunger 34. A leat-
spring 40 is fixed at one end to the catch-bar
38, and at its other end bears against the lug
41 formed upon the plate 1. This spring
normally presses the catch-lug 39 into posi-
tion to engage and hold the manual switch
in closed position after it has been operated
by pressing the push-button 83. The 1nner
end of the catch-bar 38 extends beneath the
switchhook 12 and is provided with an ad-
justing screw 42, which is adapted to be
screwed through the bar any suitable dis-
tance and there retained by a jam-nut 43.

In arranging the manual switch in the
telephone-box 1t is located so that the inner

end of the catch-bar 88 will be actuated

upon the movement of the switch-hook. As
illustrated, when the switchhook 1s de-
pressed, spring 44, which is directly actu-
ated thereby, will engage screw 42 and force
the inner end of the catch-bar downward
against the tension of its spring, thereby

moving the catch-lug 38 out of operative

position and, if it has been in locking en-
oagement -with the head 35, reléasing the
push-button and allowing it and its control
springs 3 and 4 to return to normal, the
spring 3 serving as a restoring spring to the
push-button. |

As previously stated, the circuit here dis-
closed is particularly applicable to party
lines. When so used, a party, desiring to

‘make a call, or, for some other reason, wish-

ing to know whether or not his line is 1n
use, removes his receiver from 1ts hook and

~ thereby connects his receiver 20 in bridge of

6o

the line via conductors 23, 21, 14 and 81, but

098,043

without completing the circuit through his
transmitter 8. If, upon thus listening into
the line, he finds it idle and wishes to con-
verse with the operator who has answered
the call, or with some other party, he de-
presses the push-button 33 of his manual
switeh and thereby completes the energizing
circuit for his transmitter 8 by including 1t
in circuit with the battery 18, the completed

circuit including conductors 7, 10, 14 and

17. TInasmuch as the receiver is off its hook
at this time, the catch-bar 38 will be free
to operate to retain the manual switch 1n
its closed position. The parts will remain m

this condition until the receiver is restored

to its hook, whereupon the latch will be

‘tripped ‘and the parts restored to normal.

In addition to the application of the 1n-
vention to local battery circuits, 1t will be
apparent that the same is equally applicable
to common battery circuits. I have accord-
ingly illustrated in Fig. 7 an application of
my Invention to a well known Kellogg com-
mon battery circuit. In this figure, four
substations are illustrated, three by the cir-
cles 101, 102, 103, and the fourth by the sub-
station circuits in detail. In these latter,
the manual switch of Figs. 1-6 1s shown
diagrammatically at 104, while the wusual
transmitter 105, receiver 106, call-bell 107,
condenser 108, impedance coil 109 and
switchhook 100 are provided. Normally, the

“call-bell 107 and condenser 108 are in bridge

of the line limbs 110 and 111. Upon the re-

moval of thereceiver from its hook, this nor-
mal bridge through the call-bell 1s inter-

rupted at contacts 112, 113, and the trans-

mitter 105, receiver 106 and condenser 108
are brought into bridge by the closing of
switchhook contact 114. This provides a
listening circuit by which the subscriber
may determine whether his line 1s 1n use or
not. It will be observed that prior to the
actuation of the manual switch 104, current
will not be supplied from the main battery
B at the central office to the transmitter 105

because of the presence of the condenser 108

in the circuit. However, as soon as switch
104 is closed, the transmitter 105 will be en-

ergized by current flowing over the line and
through the path in shunt to the condenser

and receiver, which includes impedance coil

109, closed switch 104, contacts 115, 114, and
transmitter 105. From this it 1s also appar-
ent that a party, desiring to listen into the
line, may do so without having his transmit-
ter supplied with energizing current. In this
application of my invention to a common bat-
tery system, I have shown the usual Kellogg
line and cord circuits, as well as the modi-
fied substation circuit. This circuit 1s well
known, being described in many patents and
in the publication, “American Telephone

Practice,” by Kempster B.-Miller, fourth
edition, McGraw Publishing Company, 114
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Libérty street, New York, at pages 322, 393

and 368, and need not be described in de- _
It will suffice to state that 116 is the

tail.
line relay which controls the line lamp 117,
and relay 118 is ‘the usual -cut-off relay by

-which the normal control of the line relay

15 interrupted and the line limbs are extend-

ed to the jack contacts 119, 120. This line
circult cooperates with the usual cord-cir-

cuit having the tip strand 121, sleeve strand
122, and tip supervisory relays 123,.124, re-
spectively, which are included with the bat-
lery BB 1n bridge of the strands.

In- Fig. 8, T have illustrated -substantially.

the same circuits as in Fig. 7 and I have

used the same reference characters as in that
The only

connecting the fixed contact of the switch
104 by conductor 130 .to conduector 181, in-
1 Fig. 7. -This
leaves the operation of the circuits of Fig.

-8 substantiallv the same as that of the oir.

cuits of Fig. 7, which have been described

above. In Fig. 8, the transmitter current
passes through conductors 130 and 131 in-
stead of through contacts 114 .and 115 and

- switch-hook 100, as in Fig. 7. This is ad-

30

39

40

vantageous 1n removing a contact from the

circuit through the batterv and transmitter.

In Fig. 9, I have illustrated a modifica-
tion of the circuit arrangement of Fig. 1, in
which one of the switch-hook contacts of
that figure is eliminated. In this modifica-
tion, the generator 25 is brideed across the
Iine limbs 154 and 155, and the call-bel] 28
15 connected between limb 155 and the nor-

‘mally closed contact 27 of the switch-hook

12 Just as in Ifig. 1. The switch-hook is
also electrically connected by conductor 31
with line limb 154. The transmitter 8, bat-
tery 18, the manual switch, here designated

150, and the primary winding of the induec-

45

50

ob

60

63

tion coil, here designated 151, are in a nor-

mally open local cireuit.
controlled by the manual
Fig. 1.

This: circuit 1s
switch just as in
The secondary winding 152 of the

induction coil is connected in series with the

receiver 20 between the normally open con-
tact 153

and uses of the circuit are the same, substan-
tially, as that .of the circuit of Fig. 1 and
therefore need not be explained in detail.
The generator and call-bell are in normally
closed bridges so that either may be oper-

ated to transmit or receive signals. The re-
celver 1s in a normally open bridge which
may be- closed by removing it from its

switch-hook. The transmitter and battery
are 1n a local circuit which.is not affected
by the removal of the receiver from its hook.
Thus the subscriber may readily listen into
the line and determine its condition without
wasting battery energy, and then, if he wishes

way 1n which the circuits
of Iig. 8 differ from those of Fig. 7 is in

which replaces contacts 11 and 13
of I1g. 1—and line limb 155. The operation

to talk, may actuate his manual sﬁritch to

8

close the local circuit, which will then re-

maln closed until the receiver is restored to

its hook at the end of the conveisation.

It 1s obvious that my invention is capable
of other applications than those herein given

and that the same may be considerably modi-

fied in detail without departing from its
scope and spirit. - I, therefore, do not wish

| to be limited to the specific embodiments and
details herein disclosed, but aim to cover all

7¢

75

such variations in use and modifications in

the appended claims. | |

~ What I claim as new and desire to secure
by Letters Patent of the United States is:—
- 1. A telephone system including a tele-
phone line, a battery and transmitter in nor-

mally open circuit of said line, a receiver in .

normally open circuit of said line, a switch-

hook for closing only the normally open CIr-
cuit of said receiver upon its removal from
sald hook, a manual switch for closing the
normally open circuit through sald battery
and transmitter, and means for subsequently 90
~actuating said mannal switch to open said
{ cireuit in response to the restoration of the
recelver to its hook: '

2. A telephone system 'inéluding?a tele-
phone line, a transmitter, a receiver, a bat-

tery, connections for bringing said receiver
‘Into circuit with said line, other connections
for completing an energizing circuit from

sald battery to said transmitter, a manual
switch having contacts included in said lat-
ter circuit, controlling means for said switch
movable independently of said switch; and
a switch-hook for varying said connections
and actuating said controlling means.

3. A telephone system including a tele-
phone line, a transmitter, a receiver, a bat-

arrangement and structure by the terms of

80 .

85

99

100

1056

tery, connections for bringing said receiver

into circuit with said line, other connections

for completing an energizing circuit from
| said battery to said transmitter, a manual

switch having contacts in said latter cir-
cutt, catch mechanism for sald switch ‘mov-
able independently of said switch, and a

switch-hook for varying said connections

and actuating said. catch mechanism. ° .

4. A telephone system including a trans-
mitter, a receiver, a battery, a manual switch
having contacts included in circuit with said

‘battery and transmitter, a spring-pressed
catch operative, when free, to hold said

switch in actuated position, and a switch-

‘hook for varving the circuit connections and

110

115

120

operative, when in one position, to leave said =~

catch free to operate and, when in another
position

L

relation with said switch. -

5. A telephone system including a trans-
mitter, a receiver, a battery, a switchhook,

| @ manual switch having a base-plate, contact
-springs secured to and insulated from each

, to throw said catch out of operative

125
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other and said base-plate and included in
circuit with said battery and transmitter,
a switch-closing plunger slidably mounted
in said plate, a push-button connected with
said plunger and operative to cause the lat-
ter to close circuit through said contact
Springs, _
pivoted spring-pressed catch having at ofe
end a beveled catch-lug for engaging said
head to hold the plunger in its depressed
position, and having at the other end an arm

a beveled head on said plunger, a

298,043

lying in the path of movement of said
switchhook, whereby the latter, when de-
pressed, throws s&ig beveled catch-lug out
of operative position and, when elevated, 15
allows it to move into operative position.
In witness whereof, I hereunto subscribe
my name this 22nd day of October, 1910.

RAYMOND C. SMITH.

Witnesses : _
B. F. WooDpBURY,
FFrRaANK J. ASHLEY.



	Drawings
	Front Page
	Specification
	Claims

