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To all chom it may Concern.: Beit known that I, CHARLESL. GoODRUM, 
a citizen of the United States, residing at 
New York, State of New York, have invent 

5 ed. certain new and useful Improvements in : 
Telephone Systems, of which the following 
is a full, clear, concise, and exact descrip 
tion: , - - 

i This invention relates to telephone sys 
10 tems and particularly to subscribercon 

i trolled machine. Switching systems of the 
type known as the relay full'automatic sys 
tem. 
The object of the invention is to providea 

simple and efficient direction switch for 15 

| marking the path of the call and effecting 
the interconnection of two Subscribers lines 
wherein all of the functions required of a 
modern apparatus of this nature are per 

20 formed. |- . . | 

| A. feature of the invention is the use of 
i certain magnets as both propelling and hold 
i ing magnets and slow acting relays, and 

25 placing the control of each in the other 
net windings is materially reduced. 
The invention. will be more fully compre 

| hended from the following detailed descrip 
i tion of the drawing. which is a diagrammati 
cal representation of One form of the inven 

i tion as applied to a relay full automatic tele 
i phone system. 

For a complete understanding of such a 
system, reference may be had to the patent 

5 to E. E. Clement, No. 1107.152, isSued. Au 
i gust 11, 1914. * * 

i In the upper. left-hand portion of the 
drawing is shown, a substation 1. which may. 
be connected with a substation 52 shown in 

40 the upper right-hand portion of the draw 
ing: Substation 1 may be connected with a 

| connector Switch arrangement through the 
i use of two relays as fully disclosed in the 

i Clement patent referred to. Similarly, the 
| connector arrangement may extend the con 
nection through the contacts of another pair 
of relays to the called substation 52. The 

| connector arrangement herein shown, forms 
| the main body of the drawing. In the lower 

i 50 part of the drawing toward the center, there 
i is a broken line-rectangle enclosing two mag: 
nets and a pair of Wipers. These magnets 

i are the propelling and holding magnets for 
propelling and holding a shaft on which are 

45 

whereby the total number of relay and mag 

Secured two Wipers 15 and 16. The magnet 55 
11 is provided with a quick acting armature 
12 for stepping the shaft through medium of 
a ratchet wheel 13 on its forward stroke. 
The magnet 6 is a holding magnet which, 
upon energizing, allows a holding paw| 17 60 
to drop into the teeth of a ratchet 14 aso 
Secured to the wiper shaft. Each of the 
magnets 6 and 11 is provided with armatures 
Slowly responsive to their denergization 
through which each magnet has control of 65 
the other. 
Toward the right is a broken line enclosed 

Spac? including a side Switch arrangement 
Which.comprises a Stepping magnet 19 and 
8 holding magnet 7. The stepping magnet 
19 is provided with a quick acting armature 
to engage the ratchet wheel 22 on its back 
Ward stroke. The magnet 7 is a holding 
magnet similar in all respects to the holding 
magnet 6. The ratchet wheels 22 and 23 are 75 
Secured to a shaft which carries wipers 18. 
26. and 30 to 33 inclusive. 
When the Subscriber at substation 1 re 

moves his receiver from its switch hook, cir 
cuits are established for the energization of 
relays 2 and 3 whereby the calling subscrib 
et's line is extended to the connector switch 
organization and the line relay 4 is ener 
gized. Relay 4 in attracting its armature 
extends a ground through its front contact 
to the winding of magnet 7, which, through 
its left-hand armature and front contact 
places a holding ground on conductor 8 to 
the third conductor of the link circuit. This 
ground is extended to the winding of cut 
off relay 9 and to the armatures and contacts 
of relays 2 and 3 to hold them energized dur 
ing the call. Ground is also extended fron 
the armature and front contact of relay, 4, 
through the off-normal contact 5, controlet 
by the shaft carrying wipers 15 and 16, 
through the winding of magnet 6 to battery 
and ground. Magnet 6 in becoming. ener 
gized allows the holding pawl 17 to drop 
into the, ratchet 14. Through, its outer left - 100 
hand armature, magnet 6 places a ground on 
side Switch wiper 18 in its first position and 
thence through the winding of magnet 19, 
the back contact and armature of relay 20 
to battery and ground. Magnet 19 becomes 105 
energized but does not cause the rotation of 
the ratchet wheel 22 until it later become de 
energized. The connection is now in a stable 
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condition awaiting the receipt of impulses 
from the calling subscriber's line. 

It will be assumed that the Subscriber at 
substation 1 wishes to communicate with 
the subscriber at a substation numbered 52, 
he will, therefore, cause a series of five im 
pulses in the form of five short interruptions 
of the calling subscriber's line to be sent. 
Relay 4 in response to the five interruptions 
will retract its armature five times in quick 
succession. Upon each retraction of the ar 

i mature of relay 4, a circuit will be estab 

20 

lished from ground, armature and back 
contact of relay 4, outer left-hand armature 
and back contact of relay 10, inner left-hand 
armature and front contact of magnet 6, and 
the winding of magnet 11 to battery and 
ground. The right-hand armature of mag 
net 11 will respond to each of these im 
pulses, while the left-hand armatures Will re 
spond to the impulsesias a whole. Upon 
the first step of the wipers 15 and 16 the 

i off-normal contact 5 will be opened but a 
2 5 

substitute circuit for the energization of 
- magnet 6 will be intermittently closed 

i through the front contact and inner left: 
hand armature of magnet 11. At the end 
of this series of impulses. wiper 15 will be 
moved to its fifth contact connected in this 
case, to conductor 24. After a short inter 

| val, magnet 11 will retract its left-hand ar 

3. 
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matures thereby opening the circuit formag 
net 6. The armatures of magnet 6 are slow 
to release and before they release a circuit 
will be established from ground, front con 

i tact and Outer left-hand armature of magnet 
6, outer left-hand armature and back con 
tact of magnet 11, wiper 26 in its first posi. 
tion, wiper 15, conductor 24, winding of 
relay 25 and thence to a battery connection 
(not shown). Relay 25 attracts its arma 
tures and locks to the ground on conductor 
8. In a short interval magnet 6 will retract 
its armatures whereupon the circuit for mag 
net 19 will be opened and it will become de 
energized thereby engaging the ratchet 
wheel 22 and moving the wipers controlled 
thereby into their Second positions. Hold 
ing pawl 17 will be withdrawn from the 
teethof the ratchet 14 and the wipers 15 and 
16. restored to normal whereupon the off 
normal contact 5 will be closed. Upon the 
closure of off-normal contact 5, am ordinary 
energizing circuit for magnet 6 Will be es 
tablished and magnet 6 will again become 
energized causing in turn, the energization 
of magnet 19. The connection is again in 
a stable position awaiting the receipt of a 
further series of impulses. 

- In accordance with our assumption, the 
subscriber at substation 1 will now cause. 
a series of two impulses to be sent whereupon 
the wipers 15 and 16 will be stepped to their 
second positions in the manner heretofore 
described. Shortly after this Series of im 
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pulses, magnet 11 will retract its left-hand 
armatures and a ground will be extended 
from the wiper 26, the wiper 16, to conduc 
tor 27 and thence through the Winding of 
relay 28 to abattery connection (not shown). 
Relay 28 will attract its armatures and lock 
up to the ground on conductor 8. A short 
interwalthereafter, magnet 6 will become de-. 
energized in turn causing the deenergiza 
tion of magnet 19 whereupon the side switch 
Wipers are stepped to their third position 
contacts. The pawl 17 is withdrawn from 
the ratchet 14 and the Wipers 15 and 16 and 
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the off-normal contact 5 are returned to their 
normal positions. Magnet 6 is again ener 
gized whereupon magnet 19 is again ener 
gized, this time, however, through its own 
left-hand armature and back contact. 
Assuming in the first place that the called 

line 52 is busy, a ground will be found on 
the third or test conductor leading to the 
winding of cut-off relay 29. This ground 
will be extended through the side Switch 
wiper 30, the normal contacts of the right 
hand armature of relay 10, the right-hand 
winding of relay 10 to battery and ground. 
whereupon relay 10 will become energized 
and the ground will be extended from con. 
ductor 8 through the inner left-hand ar 
mature and front contact of relay 10 to the 
winding of magnet 19, to hold this magnet 
energized and prewent the movement of the 
side switch wipers into their fourth posi 
tion. Relay 10 locks up through its right 
hand armature and alternate contact, the 
third position of side Switch wiper 33, the 
winding of busy tone transformer 34 to 
ground. Busy tone is thereupon supplied 
to the right-hand winding of relay 10 and by 
induction is transmitted to the Substation 
1. The subscriber at substation 1 recogniz 
ing the busy tone hangs up his receiver and 
relay 4 retracts its armature whereupon the 
magnet 7 becomes deenergized and retracts 
its holding pawl from the ratchet wheel 23 
thereby returning its associated side Switch 
wipers to their normal position. Magnet 7 
removes the ground from the third conduo 
tor 8 whereupon the relays locked up thereto 
become deenergized and the connection, as 
a whole, will be restored to normal. 
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i If we assume that the called substation 
52 is idle, then no ground Will be found on 
the third conductor and relay 10 will not . 
become energized. Magn?t 19 ther?for?, 
upon energizing, will break its own circuit 

stroke will move the side switch wi pers 

20 

atits left-hand armature and on its back 
into their fourth position whereupon ring 
ing current will be transmitted from the 
Source of ringing current 35 through the 
winding of relay 20, the Side switch wiper 
31, over the loop of the called subscriber, 
side Switch wiper 82 on its fourth position 
contact to ground. Current traveling. over 30 
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this circuit is insuficient to cause the ener 
gization of relay 20 until the subscriber at 
substation 52 in answer to the summons of 
his bell, removes his receiver from its switch 

- lhook, thereupon relay 20 becomes energized 
and in attracting its armature breaks the 
circuit of magnet, 19 whereupon the side 
switch wipers are moved into their last posi 
tions. In this position, the connection be 
tween substation 1 and Substation 52 is com 
pleted. Talking battery is supplied to the 
calling line through the windings of relay 
4 and to the called line through the wind 
ings of relay 10, both of which relays are 
energized during the continuance of the 
conversation. At the end of the conversa 
tion, the Subscriber at substation 1 replaces 
his receiver on his switch hook, thereby 
causing the deenergization of magnet 7. 
Magnet 7 in retracting its armatures re 
stores the side Switch wipers to their nor 
ma? positions and removes the ground from 
the holding conductor 8 whereby the con 
nection is restored to normal. 
What is clained is: 

i 1. in a telephone system, a direction 
Switch for marking the path of a call, com 
prising a set of conductors arranged in one 
principal direction, a set of conductors ar 
ranged in a Second principal direction, 
means for electrically distinguishing a con 
ductor in each set, Said means including a 
pair of wipers, propelling means for said, 
wipers, holding means for Said Wipers, and 
circuits for Said propelling means and said, 
ho?ding means nutually and directly con 

i trolled thereby. 

{{} 

2. The combination with a stepping mag 
net and a holding magnet, of an armature 
controlled by said stepping magnet quickly 
responsive to the energization and deener 
gization of Said magnet, an armature con 
trolled by said stepping magnet slowly re 
sponsive to the deenergization thereof for * 

| controlling Said holding magnet, and an 
armature controlled by said, holding magnet 
slowly Tesponsive to the deenergization of 
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Said magnet for controlling Said stepping 
magnet. 

3. In a teleplhone system, a direction 
Switch for marking the path of a call, com 
prising a wiper, propelling means for said, 
wiper, holding means for said wiper, a cir 
cuit for Said holding means controlled by 
said, propelling means, and a circuit for Said. 
propelling means controlled directly by 
said holding means. 

4. In a telephone system, a direction 
switch for marking the path of a call com 
prising a wiper, a propelling magnet for 
Said wiper, a holding magnet for Said wiper, 
an armature on Said propelling magnet for 
directly controlling said, holding magnet, 
and an armature on Said holding magnet 
for directly controlling Said propelling 
magnet. 

5. In a telephone system, a direction 
Switch for marking the path of a call, com 
prising a wiper, a propelling magnet for 
Said wiper, a holding magnet for Said wiper, 
an armature On Said propelling magnet 
slowi?y responsive to the deenergization 
thereof for controlling Said holding mag 
net, and an armature on Said holding mag 
net s?owy responsive to the deenergization 
thereof for controlling Said propelling mag 
net. 

6. In a telephone system, a direction 
switch for marking the path of a call, com 
prising a Wiper, a propelling magnet for 
said, wiper, a Holding magnet for Said wiper, 
a quick acting armature on Said propelling 
magnet for moving Said wiper, a slow act 
ing armature on said, propelling magnet 
for controlling Said holding magnet, a 
slow acting armature on Said holding mag 
net for holding Said wiper, and a slow act 
ing armature on Said holding magnet for 
ontrolling Said propelling magnet. 
im witness whereof, I hereunto subscribe 

Finy nalne this 28th day of August A. D. 
1920. i ; 

CHARLES L. GOODRUM. 
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