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To all tio in it may concern, 
Be it is now in that I, CHARLEs L. GooDRUM, 

a citizen of the United States, residing at 
Brooklyn, in the county of Kings and State 
of New York, have invented certain new and 
useful improvements in Telephone Systems, 
of which the following is a full, clear, con 
cise, and exact description. 
This invention relates to telephone sys 

tems, and more particuliarly to systems en 
ploying machine switches. 

For smail local exchanges or for private 
l'anch exchainges, it is desirable to employ a 
combined line finding and connecting switch 
fol' interconnecting calling and called lines. 
This arrangement reduces the amount of 
equipment necessary and provides a particul 
larly efficient and rapid means of intercom 
lmunication. 
The present invention has for its purpose 

the provision of novel circuit arrangements 
which reduce the amount of equipment and 
the number of relays and controiling mag 
nets usually employed in automatic tele 
phone systems. 
Other features will appear from the de 

tailed description and claims. 
Referring to the drawings Figure 1 dia 

grammatically illustrates a telephone syster 
employing the switch shown in Fig. 2; and 

Fig. 2 is a perspective view of a preferred 
form of the switch employed in the circuit 
arrangement of Fig. 1; the Supporting 
frame of the operating parts of the switch 
has been omitted for clearness in illustration. 
The switch disclosed in Fig. 2 selves as a 

combined line finder and a connector, and 
operates to interconnect calling, and called 
parties. The line finder bushes contact 
with the outer surfaces of the line terminals, 
while the connector brushes contact with the 
inner surfaces of the same sets of line termi 
mals. The structure of the switch is as foll 
lows; 5 designates a brush shaft 1'otatably 
mounted in a frame (not shown). To this 
shaft there are rigidly Secured brushes 6 
which serve as line finder brushes. A 'atchet 
wheel 7 is secured to the shaft 5 and is en 
gaged by the pawl 8 carried by the armature 
of the motor magnet 60 of the line finder. 
This magnet interrupts its own circiiit to ad 
vance the brushes 6 until they engage one 
of the groups of terminals 10 in which the 
calling line terminates. A cylindrical mem 

E; ber or collar 11 is loosely mounted for rota 

tion on the shaft 5 against the action of a 
'etractile spiing. This collar 11 carries the 
connector brushes 12 and a ratchet wheel 13. 
A pawl 14 carried by the armature of the 
Connector magnet 75 engages with the 
'atchet wheel 13 to advance the connector brushes into engagement with the terminals 
of the called line. A release magnet 91 is 
Provided for a mature 18, having an arm 21, the purpose of which will be hereinafter de 
Sgribed. This armature near one end car. 
lies a vertical rod 19, on which there are 
loosely mounted tensioned holding dogs 16 
tild 20 which selve to hold the brushes 3 and 
12 in the position to which they have been 
advanced by the motol magnets. The rod 
19 has arms secured thereto, which are 
adapted to move the dogs 16 and 20 out of 
engagement with the 'atchet wheels ( and 
i3 when rod 19 is actuated. A mechanical 
relay Ol' side Switch is employed to control 
the Operating circuits of the magnets previ 
ously described. This side switch comprises 
a U-shaped member 22 mounted for rotation 
on the rod 23. The free ends of the member 
22 are connected by a rod 24 which is en 
gaged by the arm 21 of the armature of re 
lease magnet 91 to l'estore the side switch 
to normal position at the close of the coin 
Versation. The lover arm of member 22 
carries movabie brushes. 25 which engage 
fixed contacts 26 of the side switch. The 
tippei' alm of inenber 22 is provided with 
escapement teeth 27 which are engaged by 
escapenént pallets 28. These pallets 28 are 
pivoted togethe' near one of their ends and 
are drawn together by a spiral spring. An 
allil 29 carried by the airmature of escape 
inagnet 57 controls the movement of the 
inember 28 to allow the side switch to be 
advanced step by step in the well-known 

9. 

In general, the operation of the switch is 
as follows: the line finder motor magnet 60 
makes and breaks its operating circuit, 
causing the pawl S to engage the teeth of the 
'atchet wheel 7. The motor magnet 60 con 
tinues to rotate the ratchet wheel 7, the 
shaft 5 and brushes 6 until the brushes 6 
engage the terminals of the calling line. 
Circuit, changes which will be later de 
Scribed, now take place to cause the ener 
gization of escape magnet 57. This magnet, 
in attracting its almature, causes arm 29 to 
disengage one of the pallets from the teeth 
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27. The U-shaped member escapes the dis 
tance of one tooth and moves brushes 25 into 
engagement with a second set of fixed con 
tacts 26. This operation prepares an oper 
ating circuit for motor magnet 75. The in 
termittent energization of motor magnet 75, 
under the control of the calling dial and the 
consequent operation of its armature, causes 
pawl 14 to advance the ratchet wheel 13. 
This wheel rotates the collar 11 and the 
brushes 12 mounted thereon, the desired 
number of steps. The escape magnet 57 
allows the side switch to escape step by step 
to bring about other circuit changes. At the 
close of the conversation the release magnet 
attracts its armature. The rod 19 then oper 
ates to disengage holding dogs 16 and 20 
and arm 21 to move the side switch to its 
normal position. 

it is believed that the circuit, arrangement 
shown in Fig. 1 will best be understood by 
establishing a connection between a calling 
and a called substation. 
When the subscribe whose substation 

apparatus is indicated at 50 removes his re 
ceiver from the switchhook, the line relay 
51 is energized over a circuit extending from 
free pole of battery, left-hand winding of 
relay 51, left-handback contact and arma 
ture of cutoff relay 52, substation apparatus 
50, right-hand armature and back contact 
of cutoff relay 52, right-hand winding of 
relay 51 to the grounded pole of battery. 
The relay 51 attracts its armatures and at 
its light-hand armature and front contact 
closes a break point in a test circuit which 
applies alternating current to the test ter 
minal 55, which in this instance is one of the 
terminals of the talking circuit of the cali 
ing line. This incomplete circuit may be 
traced from ground, generator 53, the wind 
ing of relay 54, right-hand front contact and 
armature of line relay 51, to the terminal 
55. At the left-hand armature and front 
contact of line relay 51 a circuit is colm 
pleted which extends from ground, right 
hand winding of relay 51, left-hand arna 
ture and front contact of relay 51, left-hand 
back contact and armature of relav 54, con 
ductor 56, armature and back contact of 
relay 95, winding of relay 58 to grounded 
battery. The relay 58 attracts its arma 
tures, and at its left-hand armature and 
front contact completes a locking circuit 
for itself which extends from ground bat 

5S. left-hand arma 
ture and front contact of this relay over the 
circuit previously described to ground at 
line relay 51. At the right-hand armature 
and front contact of this relay a break point 
is closed in the operating circuit of the es 
cape magnet. This circuit is established 
from grounded battery, winding of escape 
magnet 57, resistance 59, winding of relay 
95, right-hand armature and front contact 
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of relay 58, right-hand back contact and ar 
nature of relay 54 to ground. The relay 
95, attracts its armatures, and at its right 
hand armatulie and back contact interrupts 
the circuit of the release magnet. Simul 
taneously the escape magnet 57 attracts its 
armature and thereby coipletes an operat 
ing circuit for the motor magnet of the line 
finder, which circuit extends from grounded 
battery, winding of motor magnet 60, arma 
ture and back contact of motor magnet 60, 
front contact and inner armature of escape 
magnet 57, side switch wiper 61 in its first 
position, conductor 62, winding of relay 95, 
right-hand almature and front contact, 
right-hand back contact and armature of 
Tay 54 to ground. The motor magnet, 60 

of the line finder continues to interrupt its 
Operating circuit to advance the brushes 6 
Over the group of terminals 10 in which the 
calling line terminates, until the upper 
brush 6 encounters the terminal of the call 
ing line, whereupon the relay 54 is energized. 
its Operating circuit extending from ground, 
generator 53, winding of magnet 54, front, 
contact and right-hand armature of relay 
51 terminal 55 of the calling line, brush 6, 
side Switch wiper 63 in its first position, 
conductor 64, condenser 65, conductor 66. 
winding of resistance coil 67 to ground. 
Relay 54 attracts its almatures, thereby in terrupting the energizing circuit of escape 
magnet 5 and the operating circuit of the 
notor magnet 60. Escape magnet 57, upon 
deenergization, moves the side switch 
Wiper's into their Second position. 
In position 2 of the side switch wipers 

ail energizing circuit for the cutoff relay 52 
is completed from grounded battery, wind 
ing of cutoff relay 52, conductor 68, line 
terminal 69, lower brush 6, side switch 
wiper 70 in its second position, winding of 
impedance coil 67 to ground. The cutoff re 
lay 52, when energized, operates in the well 
known manner. In this position of the side 
Switch wipers the line relay 71 of the con 
hector is energized over a circuit established 
from grounded battery, winding of relay T1, 
conductor 72, side switch wiper 63 in its 
Second position, upper brush 6, terminal 55, 
right-hand armature and front contact of 
cutoff relay 52, substation apparatus 50, left 
hand armature and front contact of the cut 
off relay 52, conductor 68, line terminal 69. 
lower brush 6, side switch wiper 70, coil 67 
to ground. The relay 71 is energized and 
attracts its armature and thereby completes 
an energizing circuit for the slow-releasing 
relay 73, which extends from grounded bat 
tery, winding of relay 73, front contact and 
armature of relay 71 to ground. Relay 73 
attracts its armatures and at its left-hand 
armature closes a break point in the ener 
gizing circuit of slow-releasing relay 74, 
and in the operating circuit of the motor 
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anagnet, 75 of the connector. When the 
calling party operates his sending device to 

impulses corresponding to the 
number of the called line, the line relay 71 
vibrates its armature. It will be under 
stood that the slow-releasing relay 73 does 
not de&nergize during these momentary in 
terruptions in its energizing circuit, but 
holds its armature attracted. The slow-re 
leasing relay 74 has its energizing circuit 
established from grounded battery, winding 
of relay 74, left-hand front contact and 
armature of relay 73, back contact and arma 
ture of relay 71 to ground. An operating 
circuit for the motor magnet 75 of the con 
nector, in parallel with the circuit iust de 
scribed, extends from grounded battery, 
winding of motor magnet 75, side switch 
wiper 6 in its second position. to ground 
at the line relay. As soon as the relay 74 
attracted its right-hand armature, an Op 
erating circuit for the escape magnet 57 is 
established from grounded battery, winding 
of magnet 5, side switch wiper 58 in its 
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second position, conductor 77, right-hand 
contact and al'mature of relay 
At the ieft-hand armature of relay T4 a cir 
cuit is closed which may be traced from 
grounded attery, winding of moto' mag 
net. 6), oute: 'nature and back contact of 
escape magnet 57. left-hand al'mature and 
front contact of relay 4, conductor S, 
right-hand winding of relay 9, side switch 
viper 80 in its second position, conductor 
S. lower brush 12, terminal 1 () i? tirollgh the 
winding of a relay similar to S2 associated 
with another connector when the lesii'ed line 
is busy. The relay 79 attracts its al'mat, lies y 
and at its right-hand arianature closes : (ii'- 
cuit to transmit a busy tone to the calling 
subscriber. This circuit may be traced froin 
ground, secondary windling of induction coil 
S3, right-hand amature and front contact 
of relay 9, condenser 65, conductor 66, side 
switch wiper 70 in its second position, lower 
brush 6, terminal 69, conductor (3S, left-hand 
front contact and armature of relay 52. Sub 
station apparatus 50, right-hand front con 
tact and armature of relay 52, contact 55, 
upper brush 6. side switch wiper 63 in its 
second position, conductor 2, condensel 96. 
resistance winding 94 to grounded battei'V. 
The busy tone device, consisting of the well 
known interrupter S4 and the primary Wind 
ing S5 of the induction coil, is operated in 
the well-known mannel to impose a tone in 
the circuit just described by means of the 
secondary winding 83 of the induction coil. 
At the left-hand armature of relay 79 a 

circuit is completed to prevent the escape 
magnet 57 from de?nergizing, and thus per 
mit the side switch to move into position 3. 
If the side switch moved into position 3. 

these conditions, ringing current 
would be projected over a busy subscriber's 

74 to ground. 

B 

line. The circuit for escape magnet 57 ex 
tends from grounded battery, winding of 
magnet 57, side switch wiper 58, conductor 
77, left-hand armature of relay 79, contacts 
97 and 98, front contact and right-hand 
almature of relay 73 to ground. 
At the close of the directive impulses, 

when the relay 74 has its energizing circuit 
interrupted at the back contact and arma 
ture of relay 71, if the desired line is idle, 
relay 79 will not be energized, so that a 
busy tone will not be transmitted to the 
calling subscriber. The escape magnet de 
energizes and removes the side switch wipers 
into their third position. - 
In the third position of the side switch 

wipers, an energizing circuit for the escape 
magnet 57 extends from grounded battery, 
winding of magnet 57, side switch wiper 58 
in its third position, conductor 86, back con 
tact and armature of ringing trip relay S7, 
to ground. As soon as the side switch 
Wipers reach position 3, the relay 82 is ener 
gized to control a break point in the ringing 
circuit. The energizing circuit for the relay 
S2 extends from ground, winding of relay 
S2, side switch wiper 80 in its third position, 
conductor S1, lower brush of set 12, terminal 
101, to battery through the cutoff relay of 
the called line. In this position of the side 
Switch wipers, ringing current is applied to 
the called subscriber's telephone line. This 
circuit for applying ringing current extends 
from grounded battery, ringing generator 
SS, winding of ringing trip relay 87, arma 
ture and front contact of relay 82, side 
switch wiper 89 in its third position, conduc 
to 90, upper brush 12, contact 100, through 
the telephone line and substation apparatus 
99 of the called subscriber's line, contact 101, 
lower connector brush 12, conductor S1, side 
switch wiper S0 in its third position, relay 
S2 to ground. The ringing trip relay S7 is 
marginal and does not operate until the 
called subscriber removes his receive from 
the switchhook, whereupon relay S7 attracts 
its armature and thereby interrupts the op 
erating circuit of escape magnet 57. This 
magnet moves the side switch wipers into 
their fourth or talking position. 
At the close of the conversation, when the 

calling subscribe' replaces his receiver on 
the switchhook, the energizing circuit of line 
relay 1 is interrupted, and this relay re 
tracts its armattle. This completes an en 
ergizing circuit for the release magnet 91, 
which circuit extends from grounded bat 
tery, winding of 'elay 91, right-hand arma 
ture and back contact of relay 95, conductor 
92, left-hand back contact and armature of 
relay 3, back contact and armature of relay 
1 to ground. Release magnet 91 attracts 

its armature and closes a locking circuit for 
itself which is established from grounded 
battery, winding of l'elay 91, off-normal con 
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tact. 93, arnature and front contact of re 
lease magnet 91 to ground. The release 
magnet 91, by attracting its armature, with 
draws the holding pawls 16 and 20, and 
noves arm 21 to engage the rod 24 of the 
t-shaped member 22 of the side switch to 
resto:'e this switch to its normal position. 
The talking battery for the calling party 

is supplied from the lower side of the line 
through the winding of relay 71 and resist 
ance 67, and the talking battery for the 
called party's line through resistance 94 
through the upper side of the line. 
What is claimed is: 
1. In a telephone system, a plurality of 

telephone lines, a single unitary automatic 
switch having contacts in which said tele 
phone lines terminate, means for operating 
said Switch, and an auxiliary switch for 
controlling the operation of Said automatic 
switch to interconnect any one of said lines 
with any other of Said lines. 

2. In a telephone system, a plurality of 
telephone lines, an automatic switch having 
contacts in which said telephone lines termi 
nate, means for operating said Switch to in 
terconnect any one of said lines with any 
other of Said lines, pawls for maintaining 
said automatic switch in the position to 
which it has been advanced, and a single 
electromagnetic means for operating said 
pawls. . . - 

3. In a telephone system, a plurality of 
telephone lines, an automatic switch having 
contacts in which said telephone lines termi 
nate, means for operating said switch to in 
terconnect any one of said lines with any 
other of said lines, said automatic switch 
having two sets of independently movable 
brushes, means for operating each of said 
sets of brushes, and a multiposition auxil 
iary Switch for controlling the operating 
circuits of both of Said sets of brushes. 

4. In a telephone system, a plurality of 
lines, a switch having contacts in which 
said lines terminate and also having two 
sets of independently movable brushes for 
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Connecting any one of these lines with any 
other line, means for operating each of said 
sets of brushes, pawls for holding said sets 
of brushes in the position to which they 
have been operated, and a single releasing 
means for operating said pawis. 

5. In a telephone system, a plurality of 
lines, fixed contacts in which said linester 
minate, a Switch for connecting any one of 
Said lines to any of the others of said lines, 
Said Switch having a shaft, a set of brushes 
cairied by said shaft, a second set of brushes 
rotatable on said shaft, means for operating 
each of Said sets of brushes, a single release 
mechanism for releasing both of said sets of 
brushes, and a side Switch for controlling 
the sequence of operation of each of said 
sets of brushes. m 

6. In combination, a plurality of tele 
phone lines terminating in fixed contacts, a 
switch having two sets of brushes, one set 
of brushes mounted to engage certain faces 
of said fixed contacts, the other set of 
brushes mounted to engage other faces of 
said fixed contacts, the first set of brushes 
operating to seize any one of said lines when 
it is a calling line, the second set of brushes 
operating to seize any of said lines when it 
is a called line, means for operating each 
of said sets of brushes, pawls for maintain 
ing said Switch in the position to which it 
has been moved, and a single release magnet 
for actuating said pawls. 

... in a telephone system, a group of tele 
phone lines, a single unitary automatic 
switch having contacts in which said tele 
lone lines terminate, means for Operating 

sail switch, and an auxiliary switch for 
controlling the operation of said automatic 
switch to interconnect any one of said lines 
of the group with any other lines of the 
Same group. 

In witness whereof, I hereunto subscribe 
my name this 16th day of November, A. D. 
96. 

CHARLES L. GOODRUM. 
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