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Io all chon, it may concern: 
I3e it know that I, (; ER.A. ii) ) Ex K1 N. :l 

citizen of the Inited States of America, and 
a resident of Berkeley, Alanned a county, 
California, have invented a new and useful Improvement in A totatic Telephone-EX 
change Syste) is of which the following is a 
specification. 
My invention pertains to automatic tele 

phole exchange systems in general, but more 
particularly to an improvel electrical cir 
lit for what is commonly called a "con 
nector switch or simply a “ connector, of 
the general physical form described in Pat 
ent S15,173, granted to Messrs. A. E. Keith, 
J. Erickson and C. J. Erickson on March 
13, 1903. These switching machines are: 
electrically operated and by in end wise and 
rotatalle step by step novenient of a shaft 
are capable of making any one of a lit inher 
of possible connections. 

In any connector in which the l'eleasing h 
feature depends upon the sill ultaneous 
grounding of both sides of the calling line, 
it is desirable, in order to prevent a prema. 
tire disconnection, dile to a second party oil 
the calling line attempting to call or other. 
wise grounding both sides of the calling line. 
that the connector shall not release follow. 
ing the simultaneous gro inding of both 
sides of the calling line, unless the lite cir 
cuit is open at all stations connected to it. 
In my in proved circuit arrangenient, I pro 
vide for this desirable feature. 

In an automatic telephone exchange hav 
ing party lines, facilities must be provided 
whereby a station on a party line lay call 
any other station on the same line. Such 
connections as these are commonly called 
“reverting connectious or calls. It is, 
therefore, desirable that a connector shall 
be capable of making such connections in 
tle usual manner, in addition to regular 
connections to non-busy lines. In other 
words, a connector must be capable of dis 
regarding the “busy guard on the line con 
tacts when taking reverting calls, but not 
on attempted connections to other busy 
lines. In my in proved circuit I provide for 
such a connector. 

In establishing two-party lini service in 
an existing automatic telephon, exchange, 
equipped exclusively for main line service. 
it is desirable to avoid the necessity of in 
stalling new or additional ril ging ma 
chines at the central office, and replacing the 

ringers at the subscrilers stations. It ly 
improveil party line systeiji. 'ovile ; ; 
arrangement, wherets a colmiete and elli 
cient two-party life servic's lay lie redered 
by the use of the old hail line rii ging 
cuipment, it leisr tile 'essary to replace 
either the ringing acili's or rigi's. 

In the preferred for is of a y ilroved 
party line systein, I terminate the lit: frtli 
the still series' statios at thi' ('est ral offic' 
either directly or indirectly ( : ' sel'. or 
switch' or other siliila' lice'' swift-liig 
apparatus. For conveilie c'e, will nake 
use of, it describing 'ily ill vention, lic tyre 
of “sole to li: trilski in T. S. . . . .'t No. 
815321, granted to Nies-is. V. E. is eith, 
John tie ( : '), is , it is (; . . ( : 'til 3. 
1906. It still le. It list; iii in ): 
at claii' tel'home syst 'it is it (; (iii); it it i: 
ise to-clay, the connector selects the last 1 W.) 
digits of a huiller at this till revi) is lig 
its are selected by selectoi's. This, in a ti al 
tonati' telephone exity: Ye of : " : “ity 
requiring the use of for eligit; it all in line 
iers, the first t , digi: ; ; sers' ' 's 'e 
selected by a first : il sci'i it - it'i ( : 'e- 
sectively, and the list two tigii: 
(tr. 

the referre for it f it y in rove 
party line syst (1), rovide is it"; };t\ 
of classes ' , lic: l's, ther - iting 
1:11s elasses ?. inct' (y's is there are six 

tions on : ilarly ine. Each class cy! . 
lect is arrage i t 'ill its corresponding 
class of station oily. It eitch fairly line by 
the proper in tily is if of ector “la is 
contacts is inade availai e i , is any classes 
if i's ectors as the 'e arc tisses stilitis. 
Therefore, y assiguing slich liter's the 
varict is statis ( ; ; it y line is will raise 
the proper correct or to be picked u alto 
tratically, during 'alling, it sleeia operat 

ty : " : i:- 

ling methods are equired is the part of the 
'alling subseiller in establisling a connec 
tion to any station, party lie or otherwise. 
As previously stated, the connector selects 

the last two digits of a nuiper and selectors 
at previous digits. Therefore, if may be 
said that the purpose of selector's is to 
select automatically, the roper connector. 
The selector's how in common use are ar 
ranged to select an idle trunk in anyone of 
ten groups of trunks, rinning to other se 
'(to's or connect it's. The first grei) cir 
resolds to the figure :und is selected by 
alling one on the subscribers station dial: 
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the second group to the figure 2, and so on 
to the tenth group which corresponds to the 
figure (). Silice lie connector must select the 
last two digits of every number it follows 
that each connector in list inave access to at 
least one hundred lines, i. e., 00, 01 to 98.99. 
In my in proved : riy line system arranged 
for example, for the purpose of illustration, 
for four statious a line, there would be 
for classes of connectors, each class having 
access to the same group of lines. This 
would be cenplished by multiplying the 
connector trail contacts, they being num 
hered fruit (0, 01 to 9.S. 99, before each class 
of connector. Now to permit the selection of 
the proper connector, it is only necessary to 
contect each class of connector to different 
groups of bank contacts or levels on the pre 
ceding selectors. Thus, in the particular 
'ase of the four party lines cited, the first 
class of connectors might be connected to the 
first group of trunk contacts, on the selec 
tors, and the second class of connectors to 
the second group of contacts, and so on. In 
this mainer, line 01, for example would be 
selected when over the following last three 
digits were called, 101, 201, 301,401, provid 
ing, of course, that any previous digits called 
are the same it all cases. In each case, how 
ever, a different group of connectors would 
be selected witl a result that the correspond 
ing station only, on the party line, would be 
called. 

In Figure 1 is shown a diagrammatic cir 
cuit sketch of a simple form of an automatic 
telephone set. In Fig. 2 is shown a circuit 
sketch of a selector. for extending a call 
from the subscribers' line to a connector or 
to another selector. Jin Fig. 3 is shown a 
circuit slietch of Iny improved form of 
party line connector. Fig. 3 shows a modi 
fication of the ringing circuit of the con 
nector circuit shown in Fig. 3. In Fig. 4 
is shown the line circuit condition with re 
spect to the connector during the establish 
ment of a reverting call. Figs. 5, 5 and 5 
illustrate the line circuit conditions with 
respect to the connector met with in attempt 
iiig to establish a connection with a busy 
line. In Fig. 8 is diagrammatically shown 
the ringer aid ringing generator connections 
of a two-party line system, adapted for use 
with automatic apparatus. In Fig. 7 is 
diagrannuatically show in the ringer and 
generator connectio) is of a four or other mul 
ti-arty line system, elilloying harmonic 
or other siliilar ringers requiring a different 
kind or arral genent of ringing generator 
current. 

II, the accompanying drawings, Fig. 1 is 
a simplified sketch of the general form of 
subscribers- telephone circuit, required to 
operate the automatic central office appa 
ratus, réferred to hercinafter. It forms no 
art of my invention and is shown here, 

on September 24, 1907. 

merely with the purpose of illustrating the 
operation of the selector and connector de 
scribed later on. A detailed description of 
the fill circuit will be found in U. S. Patent 
No. 886,639, granted to Edward D. Fales 

In the figure, con 
tact springs 70, 71 and 72 illustrate parts of 
both the calling and release circuits, but in 
reality, separate sets of springs are used. 
The calling circuit springs are controlled by 
the dial on the face of the subscribers set, 
wlic lial aflords the sail scriber the neces 
sary II leans for sending the proper impulses 
over the line to the central office apparatus. 
The release circuit springs are controlled by 
the switch hook. Contact springs 73 and 74 
are controlled by the calling dial and break 
contact when the dial is moved out of its 
no 'lial losition. The object of these springs 
is to open the normally closed circuit 
through the telephone set while calling. A 
ringing key is shown at 96. When operated, 
it opes the telephone circuit through con 
tact springs 5 and 76 and connects line 
VI to earth 15, at 77. A transmitter is 
shown at 78; an induction coil at 81; a 
switch hook and contact at 79 and 80 and 
a receiver at 82. 

Fig. 2 illustrates a selector of the general 
type, described in U. S. Patent No. 815,321, 
granied to Messrs. Alexander E. Keith, 
John Erickson and Charles J. Erickson on 
March 13, 1906. This selector forms no part 
of my invention and is referred to herein for the purpose, if illustrating the preferred 
form of my improved connector circuit and 
Party line system. W' and R are line re 
ays, controlling springs 1’, 2, 3, 4' and 5. 
PM is a magnet, commonly known as the 
“private magnet,” controlling side switches 
SS, S9,90, 91 and 92. M is a release magnet; 
Ri' a release relay; VM is a magnet con 
trolling the vertical movement of the wipers, 
RM is a magnet controlling the horizontal 
movement of the wipers. These magnets 
are commonly known as the “ vertical and “ rotary magnets respectively. VW, PW 
and RW' represent the vertical, private and 
rotary wipers respectively. VB, PI3 and 
RB represent the vertical, private and ro 
tary selector bank contacts, which also form 
part of the connector circuit shown in Fig. 
3. W. and RL represent the line wires from 
the subscribers' station WN, PN and RN 
represent the vertical, private and rotary 
connector bank contacts also shown in Fig. 
3. CO is a cut of relay. 

Figs. 3 and 3 illustrate my improved con 
nector circuit. WB, RB and PB represent 
the vertical, rotary and private selector bank 
coatacts respectively, also shown in Fig. 2. 
W and R are line relays, controlling springs 
1, 2, 3, 4 and 5. A is relay bridged across 
the calling line side of the connector and 
B a similar relay bridged across called line 

70 

80 

85 

90 

Ot. 

(), 

I 

  



0 

15 

20 

25 

40 

45 

60 

60 

1,024, 184 B 

side of the connector, C and I) are slow 
acting relays, controlling the release circuit. 
The air gap of relay C is adjusted so that 
it is quicker in falling back that relay D. 
E and F represent relays associated with 
the busy release and the reverting non-re 
lease circuits. G represents the connect or 
release magnet. Vy the vertic: stel by 
step nagnet; RAt the rotary ste by ste 
magnet: RIR the ringing relay controlling 
the three swinging springs 51, 51 and 56; 
10, 11. 12 and 13 represent site switches 
controlled by the private magnet P\l: V\V, 
PW and RW represent the vertical, private 
and rotary wiper's respectively, and are ar. 
ranged to engage connector bank contact 
WN, PN and IRN. Tac ('it ('if r ); ink “oil 
tacts are connected to the line sile of the 
selector circuit as shown by corresponding 
letters in lig. 2. Springs 58 and 5' repre 
sent contacts controlled lay the connector 
shaft. These contacts close whenever a shaft 
is out of its normal position ; 16 and 17 
represent condeisers through which con 
versation is carried on; 47 represents a con 
denser placed in the grounded sile of ring 
ing circuit ; (36 represents a bitsy tone trans 
former or its equivalent. 
The side switch of both the select () : Ind 

connector consists of a number of to valle 
springs and fixed contacts, and is controlled 
by the private magnet, the whole being so 
designed that the side switch is or mally 
held in what is called its first or nortual po 
sition under the tension of a spring or 
springs, which tend to force the side switch 
into its so called second aid third lositions. 
The private magnet of the connectors when 
first energized and then definergized, oper 
ates an escapelinent, causing the side switch 
to ste from its first or normal position in 
its second position. This means that the 
movable springs are caused to break co 
nection with the first series of fixed contai'ts 
and nake connection with the second serics 
of fixed contacts. When the private mag 
net is energized and deinergized a second 
time, it causes the side switcl to ste fron 
its second to its third or last position. The 
side switch of a selector steps into its sec 
ond position when energized and into its 
third position when deinergized. The side 
switch is caused to resume its normal posi 
tion by emergizing the release magnet, which 
magnet in addition to forcing the side 
switch back into its normal position, re 
leases the switch shaft to which the wipers 
are attached, allowing the shaft, first to ro 
tate horizontally, and then drop vertically 
to its normal position, the shaft, as before 
stated, being capable of a vertical and hori 
Zontal otion. 

In both the selector and connector, line 
relays V and V and R and R' operate in 
the following manner: When, relay of the 

connector V is energized, contact is made 
between springs 3 and 4. When relay R is 
energized cont: 'i is a de letween springs 
4 and 5. When rel: A's W and li are ener 
rized silt incoisily, ('intai'? is in: de bes. 
ween sprites 1 and 2 in addition to the 
contacts previously elitioned. 

In Figs. i., ii, 3 and are illustrated line 
wire it conditi is in (lved it in V improved 
arty line is 'stein. In Fig. is diagram 

natically illist ratel the calling line circuit 
condition diring a rivetting 'all when the 
side switch of the conne if i is in its second 
position. In Figs. 5. 5 and 5 are illus 
traged diagrammatically. line circuit condi 
tions of connector tank coni; is of busy 
lines, such as inct with in actii:l tractice. 

Fig. , 'er's-ents, the lite circuit condi. 
ti 1 (if a call its line is fore the called sul 
s'iiser as answered. li. Fir. , is show 
the circuit condition of the site ille after 
the subscriber has answered. in Fig. 5° is 
sliowl the lite circuit ('inctition of a called 
line di'ing, conversation. In Fig. 6 is illus 
trated diagrammatically, the subscribers 
station ringer and central office ringing gen 
erator connections in my iii proved two 
party line system, making use of the ordi 
nary mail iine equipment. A and l3 repre 
sent the two stations. At station A, ringer 
Q is connected to ground 15, from line wire 
RL through centlenser P. At station B, 
the ringer (J. is ridg'l (''ss line in series 
with condenser ; 96 and {}{3' represent 
ringing key contacts : C represents the ar'- 
rangement of the ringing circuit of a con 

| nector on a regrillar connection when station 
A only is to be called. At ) is represented 
the arrangement of the ringing circuit of a 
('fit' toir in a 'c'gl: ' (nnection when sta 
lion 13 only is to be called. At F is repre 
sented the ringing circuit ar'; tugement of 
the connector in a reverting call, when sta 
tion A is "a ling station 3 or when station 
3 is calling station A. It should be noted 
that wilaen station. A calls station 3 the 
rr? ind retired 1 () (late ringer Q is 

i v. 1 supplied by ringing key 96 of station A. 
J) Fig. 7 is liagra natically illustrated a 

foll '-party line syster, employing harmonic 
or other secial ringers, ringer R, being so 
designed as to operate only on current front 
Jinging generator F, ; R. on current from 
ringing generator F and so on. K. K. 
etc. represent ringing keys. 
To establish a connection with the pre 

ferred form of my in proved arrangelent 
of equipment and circuits, the calling sub 
scriber removes receiver, S2, Fig. 1, fron 
switch hook 80, thereby closing the li cir 
cuit to the central office through contacts 7) 
and 80. The subscriber may low proceed to 
operate the calling dial as determined by the 
niller of the station to be called. One ac 
tion of the calling dial is to cause the 
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grounded spring 70, to nake a series of con 
tacts with spring 71, the number of contacts 
corresponding to the digit called. At the 
end of these series of contacts and just be 
fore the dial resumes its normal position, a 
momentary impulse is sent over the opposite 
side of the line by a momentary connection 
made between ground spring 70 and spring 
72. The closing of contacts 70 and 71 causes 
current to flow from ground 15. Fig. 1, 
through 70, 71, 75, 76, line wire WL, to the 
central office, thence through 83 and 84, 
Fig. 2, 8s, S8A, winding of relay V, to 
battery 14, and thence to ground 15. The 
current thus caused to flow energizes relay 
W. Fig. 2, causing contact to be made be 
tween springs 3", and 4, with a result that 
a closed circuit is established frc in ground 
15, Fig. 2 through 4, 3, 94. winding of ver 
tical magnet. WM', battery 14, to ground 15. 
The energizing of the vertical magnet, VM, 
causes the selector shaft to step up one level, 
placing the vertical private and rotary 
wipers, VW, PW’, and RW, respectively 
opposite the first level or horizontal row of 
selector bank contacts, WB, PB and RB. 
By sending a series of inpulses over line 
wire VL, as above described, the vertical 
magnet VM, causes the selector shaft to 
step up one level for each impulse. As pre 
viously stated the final impulse sent over 
line wire VI, is followed by a similar one 
over line wire R. A circuit being estab 
lished from ground, 15, Fig. 1, through 70, 
72, line wire RIA, to central office, thence 
through S(5, 87, Fig. 2, 90, 90, winding of 
relay R', to battery 14, and thence to 
ground 15. Relay IR now. operates and 
closes contact between springs 4, and 5', 
Fig. 2, with the result that a circuit is estab 
lished from earth 15, Fig. 2, through 4, 5’, 
winding of private magnet PM, battery 14, 
to earth 15. This causes the private magnet 
PM’, to operate and open contact at 4 and 
step, so to speak, the five sile switches, SS, 
89, 90, 91 and 92 into their second position, 
thus connecting switcl SS to 'rontact SS, 
89, to S.), :10, to 90°, 11 to ')', and 12 to 
92. The closing of contact between 91 
and 91, causes a 'lirrent to flow from 
ground 15, through switch 91, 91', winding 
of rotary magnet RM, through vibrating 
contact 95, battery 14, to earth again at 15. 
The rotary magliet, RM, thus energized, 
causes the selector wipers to be rotated into 
connection with the first set of trunk con 
tacts of the level to which they have been 
stepped. Should the first trunk he busy, a 
ground connection will be found upon the 
private bank contact PI 3. A current will 
now flow from PI3 to PW', through wind 
ing of relay RR', S9, S9, winding of mag 
net PM, battery 14, thence to ground 15. 
In this manner, the private inaget, l'M', 

of switch shaft to cease. 
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net will continue to cause the switch shaft 
and wipers to rotate. It should be stated 
that the winding of relay RR', is of a com 
paratively low resistance compared with the 
winding of magnet PM. For this reason, to 
relay RR. is not energized when a circuit 
is established from the ground on the pri 
vate bank contact PB, through the wind 
ings of relay RR', and private magnet, PM, 
to battery 14. When a non-busy trunk is 75 
picked up, the ground connection on PB 
will not be fold. The circuit thus opened 
allows the private magnet PM, to resume 
its norial position and in so doing causes 
the five side switches to assume their third 
position, connecting 88 to 88, 89 to 89, 
90 to 90, 91 to 91c and 92 to 92°. The 
stepping of side switch 91 from its second 
position where it made contact with 91 to 
its third position making contact with 91, 85 
opens the circuit through the rotary magnet 
RM', thereby causing the further rotation 

he stepping 
of side switch 89 into its third position 
placed a ground on the private wiper 90 
through the low resistance winding of relay 
RR. In this manner the selector bank con 
tacts picked up are made busy to all other 
selectors. The stepping of side switches 88 
and 90 into their third position, removes 95 
line relays V and R' from connection with 
the line wires VI and RL respectively, and 
in place thereof, connects the E. wires WL 
and R to the vertical and rotary wipers 
VW and RW’, respectively. 
calling line lisy to any other calling line, 
side switch $12, in its second and third posi 
tions, places a ground on the private contact 
PN, it the connector banks. Thus, should 
a connector attempt to select the calling 105 
line, the latter will be found busy and "the 
former will fail to make connection, as de 
scribed later on. The selector as above de 
scribed is now in position to permit the next 
series of impulses to be passed on to the next 110 
selector or to a connector as the case may be. 

In large exchanges, requiring the use of 
five digits in each number, first, second and 
third selectors are used to select the first 
three digits, after which the call is com- 115 
pleted by a connector, and in my improved 
system under consideration, as follows: The 
subscriber in calling the first of the last two 
digits of the desired lumber, causes a 
series of impulses to be sent out over line 120 
wire VL, as previously described, a circuit 
being established during each impulse, from 
earth 15, Fig. 1, through 70, 71, 75, 76 Fig. 
1, line wire VL. 83 and 84 Fig. 2, SS, 88C, 
wiper VW, bank contact V13 Figs 2 and 125 3. winding of relay V, Fig. 3, winding 63 
of relay A, battery 14 to earth 15. This 
causes relays V and A. Fig. 3, to operate 
with the result that a circuit is established 

will remain energized and the rotary mag- from earth 15, through 4, 3, 10, 10, wind- 130 
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its if fical magnet WM to battery 14 
it 'til 15. T} is cle 'rizel, lo ver, it'll 

it is ti V wi ('a lists the 'innetter sla?t 
site it it: liv - ; likewis' ear succeetling 
jitti st' < t t yet line wine V .. cases the 
s' initti'. siha t t ) step i (1 tilitial 
levil. Foll wing the last of the series of 
ii) list's self yet line wire VI. an ille, 
as 'i' s is sly list 'it') is sit '1' iiii wiri 
i. i., is it a ', silt th; 'i'i'i it is e-it; iiish 
f" is . . ." . It . Fig. . . . . . . . . 72, iiie 
iii., St : - Fig. 2, it all it '. RW' ti li ; 
Fil. 3, . . . . wilig relay R. viii. 
; : , " : y \, , 7, 2s. 12, 3 to lattery 

: ; ; ; ' ' , ilis ('i its's 'is's 13 at .\ 
is . . . . . . . . . . . . . it i : " 's filt it (, ; it 
tri i v it" - "it is at , is ; i.e. (; ; 

\' fi : Y " i ij ( : ' , 5. g . . will. 
if iii.; ( t \?. 2:2, 2:3. } { 
at . . . .'; iv: it age Yi () w” (tr 
it is. If s is . . . . it it - 1 \\ (; ; ; ; ; . S : 1 

'' ': - . . . . . . . " - i.e. switt is. { }, 1. 
!' 'lili is still it eii st'('til tsii is , 
it i?, it a y ('tii ( ) ; ; ; 1 '', i? 
i i ! . . . . E. :) i? ''. ii' i' its 
s' s: , ; : " i if it 

fit si is is '' ): 

- r. 

f 
}} | . . . . 

ri: ) ( : 1 is title. 
is : 

ji w "I it as 1 Eiri if it risired it - 

lii - 

relay's V at \. 
t ) 

lite busy to all of her conce tors. The 
stering of side switches a 1 12 into the 
tilt ) sit in, closes the talking 'i' it of 
tie c't innect ol' i.etween the select to i): Ik co 
t; its VI and RI and tie ("It's to bak 
cont; ts WN and iN respectively. The 
stepping of sile switch 10 into its thirt po 
sit i? in, reloves the rotary magnet IRAF from 
'itection with the springs of line relay V 
and in place the 'ef colliests the srings of 
i"elas W to the ringing relay R. The cir 
tie to has now picked in the called lite, 
whic; in this case is not lisy, all the call 
is still scriber lay it w roceed to ring the 
tlist: it statisi), which he lies. A cleress !g it ring key Hi, lit. . This grills 
it wire VI it 77, Fig. with a rest it at 

Fig. 3 are the 'gize and 
frt it in 1. Fig. 3, 

i (), (), wit.ting of ringing 
. . . . . , 15. This tier 

('li - a ii'i: 
tli rig . . . 
relay Rii, l, s, 3 
giz's 'las Ri with a 'll that the swig 
it silii is at 5 ( shown :: it f : con 
\ it' (''} }} ''': k ('int; it with sings 55 and 
... it ; ; like 'ont; it with sings. 5:3 ant 
' ' 's' five A'. 'it' i'i sing of these con 
: (its 'k list's litting get era or 'ir 'eft to be 

st it ill-'- : y : " : it is '' \ . as '?' visis 
l, if i' - Illi it rizii Filty its it 

\ is this 'is', is ; ; ; al- it 'til is ; it 
. . . . ; ; ; ; ; ; ; ; it', 't I" 

}: j : it is it is is , t i-reti 'il: it 
File: " It is 'i i ! :] is.. ', '-' i? it as: 

i? '... it'. T is . . . . . ) is 'il y : : 
is 'til 15, Fig. 3, 

{l} : il 3, 4. 
; ::it: , ; } t \l. 1; it try . . . . . it' to 

is . . . . . is 'i'i it 'til is: if 
life v ii'. R. ('t list's city's l ; ). A (i- 
'': is 'i ( : ' ' ' ' 'i: i :- 
1; t \ . . . . . vii sy" ( - lit. The re. 
s, iiii is ; ; ; , ; it site - \vit ('i ('s : '' steel int. ( . 
1 it is (siti I, II) ; ; ; ) is a c't it: it 
with it '. wi: ; ) ". . . . with 2' i: 
with ...'. It it it'ai, rivate : it rot; 1 y 
wi: - V'Y', 'W' : W in ' It w if elect. 
t!'it': " : i: i \, it i t . . . it it': , livil (, all 
'tily is lik (; ; ; ; ts, \, N N is ti RN re. 
sier vely, file ('tile line. Thi 

l, it is as: 
ty ; ; ; ; It's is \\ 1 Fig. 2, eith (' 
it - is it "it ly, Niile sy, it ("! ! 3 in 
is ti's si: i , ; is is kille it flew 
ir, it ('i it 1.5. Fig. 3, it's tril 3, 13, 'W', 
N is sit switchi :);2, Fig. 2, :28, win iliili 

if it if it lay (O : ery - all eart 
!. The crit off relay C ), of the called 
} (; is ::: city emergii: "I ail it! I y ('s the 
: . . ; ; ; ; ; liki (; ; jail is). '' it 

- i. . . . . -- - F - . - i. 1; w it; alie i li i y ('til it is 
s: , , r , ; ; ; ; ; ; ; ; ; ; ; ; ; ; S{i : . . . 
'i it i: -; ) " : " i ij ( : 1 it it is lic 
is a uk Citat: . N. lig, ), lake, th: called 

-' rank 

| 

still it over the callel line, a circuit being 
is is lished fron ground 15, through ring 
i! is get 'tin' 37, 3S. 39, 53, 5 , 12', 12, 
wie' VW, ank on!: 't VN. line wire to 
sit is tier's stati in through criston: ry 
ringer ill "(in lenser at listant station. 
li:'k ver line wire to laik ('citat RN, 
wiper IRW. 11', 1, 5E, 50, 15, 43, through 

title insei 47 to faith 15. Contact between 
slings 57 and 3.5 is also l'oken, hit in 
tlis case, is if no intance. on re 
leasing the ril gig key at the calling sta 
lit i. it 'still's its i (rinal position and by 
('ling the ille circuit allows all relays on 
tle coilet or to reslie their normal posi 
ii I. 

3 y ('hanging the character of the ringing 
'tire it skillied to contact springs 50 and 
53, it is possible y the use of different 
I'() is of connectors, as previously referred 

t (), t ) ring any one of a nulliber of stations 
(l) a party line. Referring to Fig. 7 in 
which, for exante is shown diagranimati 
cally, a four party line systein, l, R. R. 
and R represent ringer's so designel as to 
(se late only on curret frt in their corre 
st inting ringing generator F, F, F, ankli 
respectively. In sich a systein, there would 
be at the central of lice, foll' go is of con 
Jactors, the first arrangel to supply ringing 
'ir 'ent from ringing generator F, the sec 
ord "r in ringing generator F. and so on. 
("tilenser 47 in the ringing circuit is re 
tirect the ely for the purpose of avoiding 

; : at or direct ('irrent on a 'evertii r call. 
The called sial scriber, upon answering, 
causes a current to low frial gro Lil 15, 
IFig. 3, through 20, 22, 21, 65, 52, 51, 11, 11", 
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RW, RN, line wire to subscribers telephone 
set, back over line wire to VN, WW, 12, 12', 
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54, 55, 64, 14 to ground, 15. Relay 13 now op 
erates, causing spring 42 to break connec 
tion with battery 14, through 43 and make 
connection with ground 15, through 41, 22 
and 20. A current is now caused to flow 
from earth 15, Fig. 3, through 20, 22, 41, 42, 
28, 27, 62, winding of relay R, 56, 57, RhB, 
through selector and line wire RL, Fig. 2, 
through telephone set Fig. 1, back over line 
wire VL, through selector Fig. 2, through 
winding of relay V Fig. 3, 63, to battery 14, 
and earth 15. Relay W and R are thus en 
ergized. Relay A, however remains inert, 
owing to the fact that windings 62 and 63, 
under the condition described, oppose each 
other. By the simultaneous operation of re 
lays W and R a cireuit is established from 
earth 15, through 2, winding of relay C, 
14 to 15. Relay C operates and causes 
spring 35 to break contact at 34 and make 
contact at 36. In this condition, the con 
nector permits of conversation being car 
ried on between the calling and called sta 
tions. Condensers 16 and 17 afford a path 
for the voice currents from the selector 
banks WB and RB to the connector wipers, 
VW and RW, respectively. At the end of 
conversation, the subscribers hang up. The 
release, however, is controlled entirely by 
the hanging up of the calling subscriber. 
The act of hanging up or pulling down the 
switch hook, momentarily grounds both 
sides of the line simultaneously. In other 
words, referring to Fig. 1, contact is made 
simultaneously between springs 70, 71, and 
72. The result is that relay A, Fig. 3, op 
erates, for the reason in case the called sub 
scriber has not yet hung up, that one of its 
windings (32, is shunted out by the F: at subscribers' station, thereby nullifying 
the differential action of its two windings. 
Should the called subscriber have hung up 
first, relay B again resumes its normal po 
sition, thereby connecting winding 62 of re 
lay A to battery through 27, 28, 42 and 43. 
Connected in this manner the two windings 
of relay A do not oppose each other. From 
the above, it will be seen that regardless of 
the condition of the called line, relay A is always energized immediately upon the si 
multaneous grounding of both sides of the 
calling line. Now consider again the case 
when the called subscriber has failed to hang 
up. The ground placed on both sides of the 
calling line at the subscribers' station, tends 
to shunt out relay R, at the same time it 
shunts out winding 62 of relay A. It is 
found in practice that the short circuiting 
of relay R as described above, results in it 
being made sufficiently slow acting to permit 
of contact between springs 1 and 2 being 
maintained until after relay A has operated. 
The result is that a circuit is established 

position, thus opening 
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momentarily from ground 15, through 1, 2, 
26, 25, winding of relay D, 36, 35, battery 
14 to earth 15. Relay D now operates and 
makes contact between springs. 30 and 31, 
thus placing a ground on 24, 25, and 26 and to 
thereby sustaining both relays C and D as 
long as relay. A remains energized. Should 
tle called subscriber hang up first, relays 
V, R and A and B all resume their normal 
position for the reason that the circuit 
through relay B is opened at telephone of 
the called subscriber, thereby causing relay 
IB to place an equal potential on both sides 
of the calling line, with the result that no 
current flows through relays W, R and A. 
This is accomplished by transferring spring 
42 from connection with ground through 
spring 41, to connection with battery through 
spring 43. Incidentally it is by this means 
that the calling line is afforded supervision 
in cases where the call originates from a pri 
vate exchange or other switchboard requir 
ing supervision. 
When the calling subscriber releases the 

connection under the conditions above de 
scribed, the momentary grounding of both 
sides of the line causes the simultaneous op 
eration of relays A, R and V with a result 
that relays C and I) are energized as previ 
ously described. It should be noted, how 
ever, that winding 62 of relay A is trans 
ferred from battery connection to a ground 
connection by spring 27 breaking contact 
with spring 28 and making contact with 
spring 29. Therefore, sliould the ground 
on the calling line remain for any appreci 
able length of time, winding 62 of relay A 
and of relay R will be shunted out. The re 
sult is that contact will broken between 
springs 1 and 2. Both relays C and D, 
however, will be sustained as long as the 
ground remains on the line, owing to the 
fact that relay A is still energized by wind 
ing 63, thereby closing the circuit including 
the windings of relays C and D at 24, 25 
and 26. hen the ground at the subscrib 
ers' station is removed from the calling 
line, relays V and A resume their normal 

the circuit through 
relays C and I at 26, 25 and 24. As previ 
ously stated, the air gap of relay C is ad 
justed so as to cause it to resume its normal 
position in a shorter time than relay D. 
The result is that the release circuit is...mo 
mentarily closed at 34 and 35, a circuit be 
ing established from ground 15, through 
battery 14, 35 and 34, winding of release 
magnet G, 33, 32 to private bank contact 
PB, of the preceding selector, Fig. 2, thence 
through wiper of the selector, PW, Fig. 2, 
winding of release relay RR', 89, S9 to 
ground 15. The closing of the circuit oper 
ates the release magnet (, Fig. 3, which in 
turn releases the connector shaft which re 
slaines its Ilormal position and at the same 
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set of any station is bridged across the line, 
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tine kicks, so to speak all for side 
switches, 10, 11, 12 and 13 back into their 
ormal (ir first position. Due to the low re 

sistance of the release circuit, relay RR', 
Fig. 2 is also encrgized, with a result that a 
lc:cal circuit it l'oigh the selector release 
Inagnet \t is closed at 93, Fig. 2. The se 
lector sh: It is low released and allowed to 
Leslie its orial position. At the same 
time, tie five side switches, SS, S9, 9(), 91 
and 92 in a force ( lack into their first or 
(rial sition. Should additional selec 

to's le involve it in the connection the 
lethod of release is substantially the same. 
The contect or and selector's are now in 
their n}rnal position and the subscriber at 
the calling station may proceed to make 
other calls. 
The description so far pertains to the set 

ting up and releasing of a selector and coln 
nector on a regular connection to a non 
busy line. The special features which form 
the body of my invention will now be more 

First I will take up 
the non-interfering feature of the connec 
tor release circuit, which prevents a prena 
ture disconnection should a second party 
cone in on the calling line and attempt to 
call or in ally other way ground the calling 
line. It will be noted that the grounding 
of one side of the line when the telephone 
is equivalent to grounding both sides of the 
line, the ground supplied to one side of the 
line being transnitted to the other sile 
through the closed circuit of the telephone 
set. It is for this reason that contact 
springs 73 and 74. Fig. 1, are arranged to 
open whenever the calling dial is moved out 
of its normal position. Consider the case 
when the calling subscriber is waiting for 
the called subscriber to answer. Under 
these conditions, all relays in the connector, 
Fig. 3, are inert, and ail side switches, 10, 
11, 12 airl 13 are in their third position. A 
second party now colnes in on the calling 
lie and places a ground upon it thus oper 
iting relays V, R and A, Fig. 3, a circuit 
!eing established from the ground at the 
subscriber's station over the line wires, WL 
and R., through the windings of relay V, 

an A to battery. The operation of re 
lay's V, i atd A results in simultaneous op 
eration of relays C and ID, a circuit being 
first established from ground 15, through 1 
and 2, winding of C, 14 to 15. Relay C 
pin operating, causes another circuit to be 

closed from 15, through 1, 2, 26, 25, wind 
ing of 1), 36,35, 14 to 5. Relay D now p 
erates all in so (iiig, caust's swingig 
spring 27 to reak contact at 2s and in lake 
cit act at 2). The result is that windling (2 
of 'el; y \, is trailsferred from a bit tiery to 
a granti cellection. lielay A. however, 
retails e Legized y virtle of current 

7 

flowing through winding 63. The contact 
Inade between 30 and 31, places a ground 
upol armature 26, with the result that both 
relays C and D are sustained. The trans 
ferring of the battery connection to a 
ground connection at 29, causes relay R to 
fall back, thus breaking contact between 
springs 1 and 2. 
When the ground from the interfering 

station is removed from the calling line, cur 
rent is caused to flow from ground 15 Fig. 
3, through 29, 27, 62, winding of R, 56, 57, 
IRIB to selector F ig. 2, line wire RI, through 
closed telephone circuit of calling station 
Fig. 1, back over line wire VL to selector 
Fig. 2, then through windling of relay V, 
Fig. 3, 63, battery 14 to earth, 15. The re 
salt is that relay R is again energized and 
contact made between springs 1 and 2. As 
previously stated, the windings of relay A 
act differentially when connected to ground 
and battery respectively. Therefore, relay 
A now resumes its normal position, with a 
result that contact is broken between springs 
24, 25, and 26. This opens the circuit 
through relay D which now resumes its nor 
nial position and in so doing transfers the 
ground connection of winding 62 at 29, to 
a battery connection at 28. In this manner, 
both sides of the calling line are again 
placed at the same potential, thus causing 
relays V and R to resume their normal posi 
tion, thereby opening contact between 1 and 
2 and delinergizing rehay C. It will be noted 
that relay C on resuming its normal posi 
tion does not close the release circuit through 
release magnet G, since the latter circuit is 
open at relay D. Now consider a ease where 
the called subscriber has answered. In this 
case, relays V, R and C are energized. The 
result of grounding the calling line by an 
interfering station, is to cause the operation 
of relay A which further results in the oper 
ation of relay D and of the deinergizing of 
relay R, all as previously stated, The con 
nector circuit remains in this condition until 
after the interfering ground is removed 
from the calling line, after which relays W. 
and IR again operate, and relay. A resumes 
its ornal position, also as previously de 
scribed. Relay D now resumes its normal 
position and the condition of the connector 
is the same as before disturbing ground was 
applied to the calling line. 
From what has been said, it will be seen 

that the connector circuit is such as to make 
a premature disconnection ill possible, and 
that a disconnection can take place only 
when tle calling line is opened in mediately 
following the siltaneous gro inding of 
both sides of the calling line. Should the 
called line be busy, the collector will release at (iliatically except to a revetting 'all in 
wlich case the callel line is also the calling 
line. When the final ground is placed upon 
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line wire RL, Fig. 1 at the subscribers' sta 
tion, the four side switches of the connector 
Fig. 3, are in their second position. There 
fore, when the private magnet, PM, is ener 

5 gized by the operation of relays R and A, 
a circuit is established through relay E, from 
ground 15, winding of E, 9, 8, 22, 23, 14 to 
15. Relay E operates and closes contact be 

...tween springs 48 and 49. Since the called 
10 line is busy, an earth connection will be 

found on the private bank contact, PN, for reasons previously given, thereby establish 
ing a circuit from the grounded bank con 
tact PN, through PW, 13, 13, 61. 60, 48, 

15 49, winding of release magnet G-34, 35, 14 
to 15. The result is that the connector re 
leases, causing the connector shaft and the 
side-switches to resume their normal posi tions. Thus, when the calling subscriber 

20 attempts to ring, which he does by depress ing ringing key, 15, Fig. 1, grounding line 
wire WL and causing relays V and A, Fig. 3, 
to operate, the vertical magnet, WM is 
stepped up one or more levels. 25 switches, however, remain in their first posi tion, owing to the fact that the ground ap 

lied to the vertical wire WIL, is not followed 
y a similar ground on the rotary wire, RL, 
as is the case when calling with the dial. 

30. The stepping up of the connector shaft out 
of its normal position, causes contact to be 
made between springs 58 and 59, thereby 
transmitting the busy tone connected to 
spring 58, to the rotary side of the line 

35 through side switch 11 in its first position. 
. The busy tone thus applied, passes through 
the subscribers' set on the calling line and is 
heard by the subscriber, upon the receipt of 
which he hangs up, the disconnection taking 

40 place as previously described. Should the 
call have been a reverting call, that is, should 
the called line have been the calling line, 
the operation of the connector up to the point where relay E is energized, is the same 

45 as above described. However, on a reverting call, relay F is also energized, thereby open 
ing the release circuit between spring 60 
and 61 and allowing the connector to step 
into its third position as on the regular pn 
In Fig. 4 is shown diagrammatically, the 

circuit condition of the calling line on a re 
verting connection with the side switches in their second position. VI and RL repre 

55 sent the line wires to the subscribers' station; 
WN and RN the calling line contacts in the 
connector banks; the dotted lines represent 
the established circuit through the interme 
diate selectors; V, R., 62 and 63 represent the 

60 bridged windings of relays V. Rand A; 64 and 65 represent the bridged windings of 
relay B; F represents the winding of relay 
F. Other parts may be identified by their 
corresponding numbers in Fig. 3. WW and 

65 RW represent the connector wipers which 

and RN. 

All side 
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on a reverting call are in contact with con 
nector bank contacts of the calling line, WN When the connector is in the po 
sition shown in Fig. 4 and the final ground 
is supplied to the rotary side of the line RL, 
relays R and A, Fig. 3, operate in the usual 
manner, causing in turn the operation of 
private magnet, PM, with the result that 
contact is made between springs 6 and 7, 
Fig. 4, causing a current to flow from 
ground 15, through , 6, winding of V to 
bank contact WN, thence to wiper WW, through 12, 12B, winding of F, battery 14 
and again to earth, 15. Relay F is now ener 
gized and opens the connector release cir 
nector to step into its third position. Since 
relay F is always connected to the vertical 
wiper WW when the side switch is in its 
second position, it is necessary that the cir 
cuit be so designed as to permit the wipers 
to pass over or select busy and non-busy 
contacts other, than of the calling line, in the connector banks, without energizing re lay F. This is accomplished by making the winding 9f relay F of such a resistance, preferably high, compared with the resist 
ance of the windings of bridged relays V, 
R, A and B, so that relay F will not oper 
ate when shunted by the windings of the 
former relays. - In Fig. 5 is shown diagrammatically, three 
possible circuit conditions of the connector 
bank contacts of busy lipes, met with in ac 
tual practice and in connection with which 
relay F, Fig. 3 must not operate. Fig. 5, represents the line circuit operation 
of a set of connector bank contacts of a busy 
calling line before the called subscriber has 
answered. In this figure, W, R., 62 and 63 
represent the windings of relays W, R and 
A. Fig. 3. Should wiper VW, with side 
switch 12 in its second position, pass over 
bank contact WN under the conditions shown in Fig. 5, relay F will obviously not oper 
ate for the reason that no current flows, it 
being understood that the batteries shown 
are of the same potential. . . . . Fig. 5 represents the line circuit condi 
tion of a set of connector bank contacts of a busy calling line, after the called sub 
scribe has answered. Here relay B of the 
connector, Fig. 3, has operated, substituting 
ground for battery on the rotary side of the 
calling line. Should wiper WW pass over 
bank contact WN, Fig.5, relay F will not 
operate, owing to the shunting effect of the 
winding of relay W and winding 63 on relay 
F, the shunt circuit being established as follows: from ground 15, ii. 5, through 
winding 62 of relay A, winding of relay R, 
to bank contact RN, thence through the call 
ing subscribers' telephone set back to verti 
If bank contact . At this point, the 
current divides, part going to battery 14, 
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through winding of relay W and winding 63 
of relay A. Fig. 5", and part, through winer 
WW, 12, 12 and winding of relay F. 

Fig. 5' represe is the lite circuit condition 
of a cinect h;lik cit: (.. )f a lisy (; lied 
Eine, {3} at :35 epies it the iliiged wint 
ings -- it is if relay 13, Fig. 3, Si () is 
vier & W ps. ' ' taik (lit: ; , RN, wins - 
if (51. F will siliit (t, relay F, as 
(3 : i \ is i; if it. '. 

it' is it vil ; : . ill he se - that it 
fi'i'i: ; ; ; ; ; ; it it is slic : , ; ; ; ; is 'ely 
F is isfits: List; it’t '''' is a regist' isy " - 
(lit: ; ; ; ( , ' ' ' ' ' ), it issy' {{ ai: it if f : 
res it is: 't li. Yuri ta ( site switcies are in 
their it is sili), 'elays 13 at A are ('in 
it cit: ; ; ; ; it lar, since wise" WW is it 
'i act it at till intern editat select irs 
wit: i: Ik (; ; it: 't VI all wiper RW in 
coil it y it 1:1 is cat: et it 3. Fig. 3. The 
'est it is th: ... I'lly's W. R. and 3 operate 
siliittae, is ly'. 'i'i: y (, oliving. Relay A 

i 

re: ai is is eit is wig the cit restial action 
T; ) rig , is 

ill: ; list is ; ; ; ) (all the desired st: lit}}, 
the is gig key at the stals cris's statici is 
tle 'i's It is 5:1E ii is sli: ni: Jin' '. 
is it i: ; y is W. V., is at RR: energiz 
an 'i: y R is lack. Relay T} does iot 
{j}'': wilig to ti " fast that it (eiling 
() is it is ti - it'ssig of lis' ringing key 
allow's 'lay, 3 to fall lack left:1's 'elay \ is 
energized by tile stills' let got it of 
ty' line y, \ . This 'efo', ; c. 1": it is, 
liot (it w tirig relay I wis' it it: it is 

a de let we'(1 sigs 2, its 25. he ei 
in f {{ it: '. Exit v (; ; sting: aliki 2 also 

; : ; ) is's 'ei: , , t ( : aci. A 'it' it 
estallishe? frti e 'Olind at tie siliski, 
ri's slaii (; over in Vl. is gi wiltii 
of Leia y V. - 
14, the "t t() fronti 5. This is ti; it: 
a cil't' it frt in it') incl 15, through 4, 3, (). 
10', winding of RR, 19, 18, 34.35 to lattery 
14 tilal ") ind 15. Relay lili is it well'I'- 
gized and feates swinging springs ii. 51. 
and 6. Relay is re)ains energized site 
the ground placed vert it'ai lite wir. Wi. 
is ratsliitted from contact VI to wier 
WW, thence to springs 53 and 54, which air 
adsted to millic 'ontact before contact, is 
tween 54 and 55 is riki. Therefore, whei 
Jirging relay IFR is energized, relay 13 is 
sustained by the closed circuit from the sty. 
scribers station ground to wiper WW 
through 12, t2, 54, 53, 39, 40, winding 3-4 
f() };ttery 14 and groint 15. The sin Y 
faii olis (peration of relays 3 and IR caises, 
Iring g : Trent to be sent out over the rotary 

" 
w 

\vin it is of relay \, ( xi tery 

site of the lite fret ringin: generator 37, 
tir tigh 44, 45, 50, 51, 1 , 11. RW, retary 
sii of the life, thence threagh ringe at 
substillers station to ground, as exiaine 
lit. '. p?, releasing the ringing key at 
the subscriters, station, relays A and RR re 

s 

Sile their norral osition, re; 
retirlin energize an it is: 
again energized. It i. ; : " 'it': 
; : : it: ; ; ; ; ; , 'I'-; it ii. 

'st 't' is: iii. ille (; ; ; 
exis 1 is *::: A 

tip, the ?iisci it a ki: 
tially :: ) its risi 
fit in a 'gia i t . . . . esti 
is is list like it ag: ; Eii 

; : iii. e. it's six 
F. : 

i 

it * : * 's a 

8: 

a natically 
ci'i: i (f Stich a two-: Fiv 
it is is shown the neil () 
nectiig the ringer he iii. h 

iii). . . . . s 

to still (; lili's ghi ('ri '; . . . . . . . 
it: shis, 

it; this: 
at a y ::it: if e iii. R . 
lie : 1 - it is stat is 3. 
tli: stati{i} is liticise: ; r. ss is: 
series with () (ie sei' . . . 
conficti I to a ii-tsy line, a i. 
irraiged as site win in Fig. 3, silies gi. 
is a (j : 1 (it to tie iii. i* is sign w at 3, g; 
Fig. . The current si supplied will ultraig 
the ringer Lt. the stafio is oaty. No appre 
cialile at a tint of current will pass through 
?he ringer at statist. A wing to the firi, 
that groind if, slace) ; it the ot: rs" : 99 
wire I at ID, is file:fayt. s. at 
: " : it is tie; - - - (af staff; 
\ }; ; ; legiilar 

! E: ; iiii (; 
fi 'd ::, si :\'s in - 5. 
i: 't' it. to the line is: show it at C. Fig. 
li: t! is as "jiger J at 5:iii. A jily 
i:' 'ing, the retiri circuit of ringer at. 
stat if I 3 in this case lei?g oper. a re 
v. It is. (als. "? as it. Wit: it the to 
(c 3:14:ctor is it': i.e : : Fig. 3 or 3*, 
genea: for irre is suicci to the rotary 

if ( ; ; ; ; , as sic; y in at Fig. . 
! { i li ille station \, be calling station 5, 

it it it st: it is i; ; ; ; ; ; a circuit 1.5 
l citig stillished to is rising 
it i (ye' if : i: I thi' firl ( . 
ringer ", a stati?; 13, the ever line Wii, 
fir?t si rii; } its, t) ground 15 at 
station A. lt will 3 () is ti that it is case 20: 
tlit key at stati: A silies the 
tiecess: Ty ground to close the ringing circuit. 
(f station . Short tial st: iii. 3 is ?ai. 
ing the station A, ringing gelcrai cirrell, 
is supplical frn is a at E is ire 25 
ki, whence it asses iii's g - 
inger (, to grinii is it statio; 

the 1st (if a lar 
; and their coi'i'esist il Enging 

atois, is is ; : t ( : ')Yide it la - 30 
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limited party line service, such as for ex 
ample is illustrated by the four party line 
system shown diagrammatically in Flg. 
and previously described. Here, as before 
stated, each ringer is designed to operate 
only on current from its corresponding ring 
ing generator at the central office. In this sys 
tem there would be four groups of conner 
tors, each group being arranged to supply 
a distinctive kind or arrangement of ring 
ing generator current. The circuit of these 
connectors would be substantially as shown 
in Fig. 3, the difference being in the method 
of connecting the ringing generitor to 
springs 50 and 53 of the ringing relay RR 
and to the springs of relay B. To meet the 
conditions shown in Fig. 7, each group of 
connectors would lave the non-groal tied 
pole of the source of ringing generator Cill 
rent connected directly to contact spring 50 
Fig. 3, the grounded pole of the ringing 
generator current being connected to spring 
53 through swinging spring 39 and relay 
B. In this nainer the ground cunection 
would be removed from the vertical line 
wire WL on a reverting connection the 
ground necessary for the operation of the 
ringers at the subscribers stations, being 
supplied by the ringing key K. K. etc. 
shown in Fig. 7. 
The object of condenser 47 Fig. 3 in the 

connector ringing circuit shown in Fig. 3. 
is as before stated, to prevent a path for di 
rect current during the operation of the 
connector on a reverting call, when the ring 
ing key is released. When the ringing key 
is depressed, relays V, A, B and Rli are 
energized. When the ringing key is 'e- 
leased, the ground is removed from line wire 
WL, allowing relays W, A and B to drop 
back which they do, since relay RR is con 
trolled by relays V and A it does not drop 
back until later, therefore, contact is not 
made between springs 56 and 57, with the 
result that no current flows in the calling 
line during the interval between the falling 
back of relays V, A and B and relay RR. 
Should, therefore, condenser 47 be omitted, 
a current would flow from ground 15, Fig. 
3, through 46.45, 50, 51, 11, 11, RW, liN, 
over calling line wire lI to subscribers’ 
station, through telephone set back over 
calling line wire VL through selector Fig, 
2, to WB Fig. 3, thence through winding 
of relay W, winding 63 of relay A battery 
14 to earth 15. The result would be the 
locking up of relays W, A, and RR. 
The object of connecting winding 65 of 

relay B, Fig. 3 to ground 15, through cut 
off contacts 21 and 22 on relay A, is to pre 
vent chattering of relays A and B when a 
reverting connection is established. If the 
cut off contacts referred to were not pro 
vided and ground 15 were permanently con 
nected to wind 

tic 15, ill rig - i. 
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flow would be established on reverting 'alis 
frol the ground on winding titl’ gll 
winding (i.5, 52, 5 , 1, 1 l'. RW, RN. 
through selectors back to Ris, tirot (gii 57. 
5{3, winding of IR, winding (3:2 of relay A. 
27, 28, 4:2 43, battery 14 to earth 15. The 
result is that oth relays A a ) l l are ei 
ergized. The operation of relay 13, it w ever, 
transfers spring 42 ?on conjection with 
lattery j I, throlig 1:3 to a ground ('t tec 

A gro in connection 
now exists at each end of the circuit list 
descriled, causing the current low to cease 
with a result that oth 'elays trip a "k it 
their nerial positii), again creatig tile 
condition causing their operation. In this 
manner, reiays A and 3 will chatter indefi 
litely. 

It the preceding specification, the trill 
attery as used includes aily suitable solar'e 

(if constal potential direct c. 1'rent. 
What I claim as my invertion is: 
1. In an autotatic telephs he exchange 

system, the comination if a calling tele 
hine line, a called telephore line, a con 

nector fill completing collection from the 
'alling line to the called line, trunk lines 
and a plurality of trunking switches for ex 
tending the connection frill its calling line 
to said connector, a groundei solice of cur 
ent for energizing sail connector and 

frt king switches, a means of grolliding 
hit sides ( ' 'a ling line, a leans of releas 
ing the 'Kinection following the still iting 
if both sides if it: 'aling iiie (nly when 
said calling lite is pen and clear ul in re 
in oval if said groid. 

2. In an attornatic telephone exchange 
system, the combination of a calling tele 
hone line, a called telephone line, a con 

neet C1 if 1 ("onleting connecioli from the 
calling life to the called line, trunk lines 
in a pality of trunking switches for ex 
tending the connection from the calling line 
to said connector, a grounded source of cur 
rent for energizing said connect or and trunk 
ing switches, a means of gi' uncling both 
sities of 'aling line, a train of relays asso 
ciated with said connector, arranged to re 
lease the connection following the ground 
ing of both sides of the calling line, only 
when said calling line is open and clear 
upon removal of said ground. 

3. In an aitotiatic telephone exchange 
system, the combination of a calling tele 
phone line, a called telephone line, a con 
nector. for completing the connection from 
the calling line to the called line, trunk 
lines and a plurality of trunking switches 
for extending the connection from the call 
ing line to said connector, a grounded source 
of current for energizing said connector 
and trunking switches, a means of releasing 
the coursection following the grounding of 

ing 65, a circuit for a current both sides of the calling lite irovidis 
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said 'alling line is ?et a lic clear tip oil re 
noval of saiti groii is , it is ; 'i'i is it 
to release the 'i at , it it if it: ; ; i.e. 'e- 
moval if said trilii : ) is critii 
maintained hel years line wises . . . . . tig 
line. 

4. In an at that is tel' is 1e ext-batse 
is - 
{i} - 

nector fir 'oihile it is the ; in it is 1 fr’ (it) 
the calling litt: it the 'ali'i ite, tritik 
lines an a lituality if triking is 'it'h's 
for extending 'i' ' 'c' is a frt the ": - 

4, 184 

it is ciriliit. . . . . . . . . 

TL 

one : irrange (; lein ille ( let'; it r 
7, it it (the 

a raigei it is tie : ; it'll releast cir 

ing line to said critictor, a si" if it (; St. ii'', 
of current for eiergizing 
and trilising swiii's, a tail its - 
sociated 'v' fi : is 'if; ('t " : ity 
res asa ; lik ', ("it is f, if \'i 
ing of x it sites its cat its life, pit 
viding sail 'alii if it is tie : '), 'l' ' 
upon real icy at f said groit, it is ti'- 
ranged riot, it release this connectii i? '') 

it'll - 

removal of Sai : it in a set it "it is 
- maintained ai'i' s: the vis'es f { } is calling 

line. 
5. In a cune: t t it r ; iii ( , ; it is 'it')ij (: ) 

exchange systems, two trict reit 'tin. iii. 
relays, a do ille will relay ' let it in 
series with sail life relays, 's '''' if f : I'- 
rent for ener'sizii is sail 'claws. : " : itnes: a 
release 'ircuit, a trait; if I'lay's 'it (ii) ir 
the connects' re. (iii; it : it traig of 
relays leing tiergize is the siliya (: 11: 
operati the it is it it will 'e- 
lays, the tiy ir: - ferritag (; ; , withing of 
said dutie v i yi , i' 1 ; ; ; ) - 'til 
with the - - - - - 

wit: it is is 1: 
ii in viti: i , ) 2: ); 
of currett. 

(3. In a ti is ' ' ' ' ' ' ' a lic feet) 
exchange s, it is. is (, trid; it callii: 
rea's. : it is a is 'ely 'cinerter in 
series will sit it: risk vs. : :se; it's f it r 
'ei for energizing : it 'tility s. a 'til 1 'i'i or 
release circuit, a tr; ; ; relays (; it rolling 
the connect 1 (4: -, (ii'i' it, saic trait of 
relays being energiz i? by the sini tiltaneous 
operation of the line and do title wound re 
lays and we 'grizei, raiser ring (inc 
winig of said it le wolid relay from 
coinectic viii. 

; : " : ". . . . . . ; 
pile (if : 

source of current, thereby placing the wind 
ings of the detaile would reity in such 
relatity to :: the as () 'ause the t () 
oppose each other when a current flows through the windings, 

7. In a connector for a liomatic teleh is exchangr systers, two bridged calling it,' 
relays, a double wond relay centreet, i. 
series with sail line relays, a tonnect (ir re 
lease circuit, a train if two ret: A's, '(la 
trolled by said iine and dotte wrii is:- 

; : ' ' ' ' ' ' ' ' ', it is 

the pole of said sorce of 
currel it to which it is normally ejected to 
connection with the opposite pole of said 

it w it is 'A' , ; ; ; it's '' ' '. It 
entitizi is sail : . . . . . . . it is a raised 
it se tit (, ; ; ; ; ' ' ' 's ii'i'i il it it is 
sliver it it's jigs its rit: tsii it it: ; ; ) 
iting energize : y - ': i.e. t.) 
; :en ti " (, ; ; ; c.'t ' ' ' - circii. is er 

it is ill; it is is is co: ' ' ' ' '; st 
('is'': ' , ; ; it is tiii' (iii. tie 

if ''cry' in le Fiat aki i y : " : fire. 
s: il i sv elays 't's lite eii' is : " : i: ) ()- 
silic). 

S. in : " it 
i Ni liais: 

is is 

-- r fi : it it; it is: ice it to 
sys! is t w : it is ill sy: f'('s. 

is sel'it's syll 
" ; ; ; ; ; ; ; ; ; ; ; ' ' ' ' ' ' ' ' st 

('liti', lit. - 
ing oth sit it's of t'ai is: inc. in '' (''t a re. 

''' it. ins; is ('i it "it said 
on fict (; ; least' i' iiii : ri's ref; ; ; ; (; 'cate 
the nic'ssi is 'ei east ('i?' fi (; ; ; it it ja: , 's- 
a ri (ry (, ', in i) { i ty 

xyle let the '; if it. '''', 's are ri's - 
(d. it not releasii is tist: 'i, inci i Ali's 
tie gr; it 't: as in ti - it 
cai is line wi 

9, in a connection for a it; it elepione 
cxclaige systeins, tv (; ; lit it wires, 
two ridged calling it is rel: vs. a it title 
will elity connect e i is series with said 
line relays, a grandel :( ) ", "c ar'it for 
“negizing said relays. : nails if grt tail 
ing both sides of calling lite, a 'lir', 'ter 
release circuit, a nea is f : It r its sail 
collect? r irie: ' ' 'it' if a "a get ''f'; ite 
the necessary rei:ise Cire: it is tidji i is re 
aritory rel's the confect ' (); ly 

when hill, the calling it w it's are gi" ini 
ed, hit, not releasill the c is eiti i yin : 

w is relay fini: 
its '(', 's', 

t:1 si 

said gritt is rent yet if at that tile tiere 
exists a cinset ('it': it b{i \\ in sail 
lite wires. 

10. In a collect for at it (tai i' tele 
hote 'St hange systems, two ("it is live 

wires, two tilgird gainy line rel: vs. : do - 
be will finil it it i se it's with 
said line le:ys, :1, gi'i Fild'? si'e 'I'- 
lent it' inergizing sail relays, a ne;ins of 
grot inting it ill siles 'alling line, a 'in 
nector release circuit, a rary: of control 
lit g said 'let'i ( 'ile:1st cijeljit : '': gett 
to creat (: the fecessary release cir'it ("on 
(iiti is liela'at oty to releasing the 'on 
i: eit 1' (lity when to th ille wires are 
groin did a til t ( 'i l'ast tie ' 'rt ()" will 
said gr. iiii is relieve f(i) virts. 
bit cat, releasins it (, i.e. it' if at : 
time said g { } is relived there xists : 
close 'i'i'i it lower in lie wires it "all 

::iiing 

ing line. 
. In it, allinic ile he exchange 

systein), the ' thinati i if a a list : 
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station on said calling line. triank ini's and 

2 

plurality (; f stations of said 'ali line, a 
called line it in it or for "t is let it a 'cyl 
lectioi fi : ()) test: it ( , s: it 'tility life 
to a tier stilio saic (': i. ili ( : ) (l 
froi to 'alii il it ('in 't lie, 
trunk it's ail : ii "ality of truly its 
swit'e's fir exit' (ii) lie ('on lectio froni 
sail calling lili' to saic ('ollector, a coll 
nect release iri' lit, a jeals () () sing 
sail (' niector release 'ircuit () : 1 attempt - 
et collection with stic callel lite if “busy.' 
a plurality of callii r ille i'i'i itals, a plai 
rality of 'illed line ter; it al-, a plurality of 
wie's forning part of said ('(in ector al 
'agel to engage in electrical contact said 
terials of either ti calling or called 
lines, a relay ad; te?t if i ije (; ) is lected to one 
of said wit: rs, ari'anged to over the '(i- 
nector release circuit in an atten ptel con 
nection will said 'ji it. thereby per 
litting the ' ' ' ' est; it is a conjec:- 
tion with s:sil ("air; i.e. is it (till 
the coni ('' (1' 'e' ('as 'it': it in all atteilt 
ed contection with said calleti line, the rely 
causing 'lect to release if called line 
is already engaged it some (iller coinec 
tion, a source of current for energizing said 
connector and relay. 

12. In an a total ic telella. The excly:lige 
system, the codination of a calling list. a 
plurality of stations on said calling ine, a 
contect () }' for 'le its a collection from 
oli stal it in oil s: it 'alling lite to another 
station ()) saici alling ill, think illes and 
a plurality of triliilking switclass for extend - 
ing the collection in the cair line to 
said coin it it . . .'; it is '' ) '(lit:e irrit, a 
pitality of cil it is title t ('il it is, 
'ality if wirei's. To il: ); it of said it in 
lect ()'. : " : lyri: to tagge is 'it': iii.; (?n 
tact said tellina is of calli: iiie, a grotti 
ed source of current fr; I' p'railings said co 
nector and trul king switcles. ; littains of 
releasing the connection foilowing the 
grounding of both sides of tie : lili; line, 
only wiler said 'aliing line is opera and clear 
upon l'ei no s'ai of grid, a cars of a late 
nati'aly (ei)in the clincetoi" Peiease cir 
cuit on i: I at lenipted connection with the 
calling in tiereby permitting the connec 
tor to establish a connection with the said 
calling line. 

13. In an automatic telephone exchange 
system, the combination of, a calling line, a 
plurality of stations on said calling line, a 
connector for completing a connection from 
one station on said calling line to another 
a plurality of linking switches for ex 
tending the connection foll said calling 
line to sail connector, a connector release 
circuit, a plurality of calling lilie terminals, 
a thirality of Wiper's forning part of said 
colli:''''': P. arranged to engage in electrical 
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contact said terminals of said calling line, 
in groilet s firce of current for energiz 
ing said collector and trunking switchies, 
a calls of releasing the connection follow 
ing the grounding of both sides of the call 
ing line. Iroviding said calling line is open 
and clear in 1 removal of ground, but also 
arranged not to release the connection, if 
ipon removal of said ground, a closed cir 
cuit is maintained between the wires of the 
alling line, a means of automatically open 
ing the connector release circuit on an at 
tempted connection with the calling line, 
thereby permitting the connector to estab 
lish a connection with said calling line. 

14. In an automatic telephone exchange 
system, the combination of a calling line, a 
plurality of stations on said calling line, a 
alled line, a connector for completing a 
connection from one station on said calling 
line to another station on said calling line, 
and from said calling line to said called line, 
trilink lines and a plurality of trunking 
switches for extending the connection from 
sail calling line to said connector, a con 
nector release circuit, a means of closing 
said connector release circuit on an attempt 
ed connection with called line if “busy,” a 
lurality of calling line terminals, a plu 
'ality of called line terminals, a plurality of 
Wipers, fortning part of said connector, ar 
ranged to engage in electrical contact, said 
terminals of either the called or calling 
lines, a grounded source of current for op 
erating said connector and trunking 
switclies, a means of releasing the connec 
tion following the grounding of both sides 
of the calling line, only when said calling 
line is open and clear upon removal of 
ground. a nealis of automatically opening 
the connector Felease circuit on an attempt 
ed connection with the calling line 'hereby 

'mitting the connector to establish a con 
nection with the said calling line, but not 
opening the connector release circuit on an 
attempted connection with said called line, 
thereby causing the connector to release if 
called line is already engaged in some other 
coanection. w 

i5. In an automatic telephone exchange 
system, the colnbination of, a calling line, a 
plurality of stations on said calling line, a 
called line, a connector for completing a con 
nection from one station on said calling line 
to another station on said calling line, and , 
fron said calling line to said cailed line, 
trunk lines and a plurality of trunking 
switches for extending the connection from 
said calling line to said connector, a con 
lector 1'cease circuit, a means of closing 
said collector release circuit on an at 
terted coil ectic) with called line if the 
later is “busy,” a platality of calling line 
teriliilals, a plurality of called line termi 
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nals, a plurality of wipers, forming part 
of said collector, arranged it engage in 
electrical contact said ter initials of either 
the caliett cali?t; F lines, a granded surce 

5 of "irrent for eii'rgizing said conte?t or and 
trunkling switches, a 'nei is if releasing the 
!' . . . . . . ; ; following the girl ilii r of both 

E tile alling lite, it's viciig said 
(aii lag iiii' is it a cleat it in retrio val 
of grou!!!, it also a rarel it to it 
the coil niction. if, it retival of saic 
ground a 'loxi'l cit's illi is intaintained be 
tween the wi:'k's f : h : ?ing lina, a nea as 
of autx tilitically periig he coarsector re. 
lease circuit on at attempted connection 
with said 'alling line, tiereby permitting 

tease 

the counctor to estallisi is connection with 
file sa is alling line, blit, not selling the 
i:(line fur release circuit in at atten pted 

20 ce: tection with said taile, iite, thereby 
causing the connectii' is release if said 
called line is already eigaged in sole other 
cc anection. 

18. In an automatic telephone exchange 
systems, 2 coin bination if a cailing line, a 
plurality of stations on said calling line, a ringer at each station, arranged to ring only 
when supplied with a particular kind or ar. 
i’aig's eit of tigii - 
plar alii. if : 
neetiti i ?i. 
to 3 lay ifier 
cal text. Reing 
fiellar kill 

3. 

ei'alii" is {i : it'- 
::it: a lu 

for extending 
i ii is to the 

la vig a 
{i :aiti ig tie 
Wisei's crising 

is 'il 
it is of 

- : "if air 
r critic; it's :::iii 

ti' is if releasii g his 
a's 4; (iii is: if both 

ily when said 
: I'eijitva 

... t. iii); it. : y - eit 
('il 'suit il a fi : it 
ii. 

s: ; : 

tripe 
i: ; swifeit is, a 

ck): i.ectii: ; it wif is . . . ; 
is if th: : 

5. 

4, a 'i's figet eif, t 
if i ij : {2it to is calling line. 

(1) : . . . . . in:tic slephon: exh a tige 
systein). : : li iia: it is if, ling life, a 

60 it "ality of stations on said calling line, a 
ringer at each station, arranged to ring only 
when supplied with a particular kidor ar 
rangement of ringing generator current, a 
plurality Uf coinectors for collapleting con 

8 

nection from any station on said calling line 
to ally other station on said calling line, 
each connector being arranged to supply a 
partie lar kind or arragement of ringing 
generatt' current for the operation of its 
t' respilling ringer, runk lines and a plu 
'ality of trunking switches for extending 
the connection from the calling line to the 

pi'' () in lect G', each corrector having a 
release ciriliit, a litrality of calling line 
terminals, a lui'ality of wipers forming 
part of each connector and arranged to eu. 
gage in electrical cont: t: , sail termina is of 
Salt calling line, a grouillied strce of cur 
Fe:nt for operating said coirectors all said 
trulliking switches, a means of releasing the 
cinection, following the gro indig of both 
sides of the calling line, provided said gal 
ing line is et aid cle: it pin rein vial of 
gi'(iiid, it also it rage; it it release the 
coli:it: it if i ! is real (, val of sit it ground, 
a cit set circuit is in: it tained Freiween the 
wires of the 'aling line, a nea is of auto 
In a tically opening the connect or release cir 
cuit in a 1 attempted connect is a viii) the 
cal fig line, thereiy per ?itting the co 
i.e.: it Fr to establish a cynection vitt said 
calliig line, a real is of calising each con 
Jeet r to sleply its pai ticular kind or ar 
raisiri' - it of ri:iging ge: at F :tirrent to 
the a Fligi: e. 

is, in all as it: natic telephone exchangre 
syster, the ceilijnation (f, a calling inc. : 
plan 'ality of stilisins on sail callii; it., a 
plurality of callied litics, a liariliity of sta 
tions on eatic said called lines, a ringer at 
each station of said called and calling lines, 
arranged to ring only when sliplied with a 
particular kind or a rangeiteit of linging 
generator lyrrelli, a plurality if t'ou lecto's 
for completing a connection frolin any sta 
tion in saili alling ine to any their statist) 
91 sail ciliig line or said 'alied lines, ea?: 
conject eiig arranged it supply a lar 
ticular kind or arraf gentent of riging 
generati i" ?urre; it for the operation of its 
corresptiding ringer ority, trunk lines at 
a pirality of trunking switches for extend 
ing a cer?, eetio fror the failing iiii t . , the 
it's per coiline: or, each connector having 
lease circuit. ii. set of failing 
1, plurality of sets of called lie te 

:". 

line tertists, 
risini's, 8. 

ers forining at fe; (ii coin 
i to engage it electric: con 

id e i inals of eitheir the aikiing. {}i 
it lines, a grounded source (; frief 
to erafing said connect grs anci trilinking 

it: "...iiiy of 
1st F, far 

les, a iii-ails of releasing the contiec 
tion foiloving the grounding (if both sides 
of the calliig line, only when said calliig 
line is opei and clear upon removal of 
ground, a means of autoimatically opening 
the connector release circuit on an attempted 
connection with the cailing line, thereby per 
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mitting the connector to establish a connec 
tion with the calling line, a means of caus 
ing each connector to supply its particular 
kind or arrangement of ringing generator 
current to the calling and called lines. 

19. In an automatic telephone exchange 
systein, the combination of, a calling line, a 
plurality of stations on said calling line, a 
plurality of called lines a plurality of sta 
tions on each of said called lines, a ringer 
at each station of said called and caling 
lines, arranged to ring only when supplies 
with a particular kind or arrangement of 
ringing generator current, a plurality of 
connectors for completing a connection fro). 
any station on said calling line to any other 
station on said falling line or on said callet 
lines, each connect or being airinged to slip 
ply a particular kind or arrangement of 
ringing generator claret it for ly: Operati) 
of its corresponding ringer only, trilink ties 
and a plurality of trunking switches for ex 
tending a connection from the calling line 
to the proper connector, each connector hav 
ing a release circuit, a set of calling line ter 
minals, a plurality of sets of called line ter 
minals, a plurality of wipers forming art 
of each connector, arranged to engage in elec 
trical contact said terminals of either the 
calling or called lines, a grounded source of 
current for operating said connectors and 
trunking switches, a reas of releasing the 
conection following the grounding of both 
sides of the calling line, providing said call 
ing line is open and clear upon renoval of 
ground, but also arranged not to release ite 
connection if upon removal of said ground, 
a closed circuit is maintained between the 
wires of the calling line, a means of auto 
matically opening the connector release cir 
cuit on an attempted connection with the 
'alling line, thereby permitting the connec 
tor to establish a connection with the calling 
line, a means of causing each connector to 
supply its particular kind or arrangenient 
of ringing generator current to the calling 
and called lines. 

20. In an automatic telephone exchange 
system, the combination f, a calling line, a 
plurality of stations oil said calling lite, a 
plurality of called lines a plurality of sta 
tions on each if said tailed lines, 4 ringer 
at each station of said trailed and calling 
lines, arranged to ring only when supplied 
with a particular kind or arra ingenient of 
ringing generator curret, i l’ality of 
connectors for competing a '? netti I from 
any station on said 'alling line li : y other 
station in said calling litre sit tilled 
ifies, etch ' | {{{-1' bei: ; gid to Si 
ply a liliticial: kin it i i"; figerient of 
linging generator (; ; ; ; ; f. 1 the operation 
of its a sponding rig i is, rak lines 
and a pitiality if tiltiking switi'ites for ex 
tending a connection fi" in the calling line 
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to the proper connector each connector hav 
ing a release circuit, a means of closing the 
connector release circuit on an attempted con 
nection with a “busy called line, a set of 
calling line terminals, a plurality of sets of 
called line terminals, a plurality of wipers 
forning part of each connector, arranged to 
engage in electrical contact said terminals 
of either the calling or called lines, a ground 
led source of current for operating said con 
nectors and tranking switches, a means of 
releasing the connection following the 
grounding of both sides of the calling line, 

O 

75 

only when said calling line is open and clear . 
Ilpol) removal of ground a means of auto 
natically opening the conductor release cir 
cuit on an atteriapted connection with the 
alling line, the rely permitting the connec 
or to establish a connection with the calling 
lie bit not opening the connector release 
circuit on as attempted connection with a 
allel line, tley'eby causing the connector to 
release if sail called line is already engaged 
in some other connection, a means of caus 
ing each connector to supply its particular 
kind or arrangement of ringing generator 
current to the calling and called lines. 

21. In an automatic telephone exchange 
system, tie combination of, a calling line, 
it plurality of stations on said calling line, 
a plurality of called lines a plurality of sta 
tions oil each of said called lines, a ringer 
at each station of said called and callin 
lines, arranged to ring only when supplie 
with a particular kind or arrangement of 
ringing generator current, a plurality of 
connectors for completing a connection from 
any station on said calling line to any other 
station on said calling line or on R 
lines, each connector being arranged to sup 
ply a particular kind or arrangement of ring 
ing generator current, for the operation of its 
corresponding ringer only, trunklines and a 
plurality of trulaking switches for extending 
a connection from the calling line to the 
proper connector, each connector having a re 
lease circuit, a means of closing the connector 
release circuit on an attempted connection 
with a busy called line, a set of calling line 
terminals a plurality of sets of called line 
terminals, a plurality of wipers forning 
p:rt of each conector, arranged to engage 
in electrical contact said terminals (if eitier 
the calling or callel lines, a grounded source 
of current for operating the connector's and 
trunking switches, a means of releasing the 
connection following the grounding of both 
sides of the calling line, providing said call 
ing line is open and lear tapon removal of 
grounil, but also ar’: ged not to release the 
(::Innection if pot 'tin Oval of Said ground, 
a closed circuit is maintained between the 
wires of the calling line, a means of auto 
matically opening the connector release cir 
cuit on an attempted connection with the 
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nector to establish a connection with the the calling or called ines, a relay adapted 
("ailing lite, it it it opening the contact to tr, be connected to oie ui said wipers of each 
'elease cii'i'i it is li atte‘it ('d collection connector, arrangeti ti opei the connector 
with it ca: line, the icly causing the con- release circrit (; ; ; ; at teapt (i connection 
hector it release if sail callel line is already with the calling lite, the rely perinitting the 
ing:age i if site ther (; litict (), a linkins (II let' is Y est: il- : : interti? in with 
of 'it is ; inch c : it'' () to sity its pair- eit reit, for 

'i sing get - 'c' i' izig y's ind trialak 

calling lite, thereby permitting the con- electrical contact said arminals of either 

: s: iii trailing line, it - it 
aici (') in let Y's, rel ticular ki zi ol' a'range eit of 

erator current to the cyniling and called ing switches, art it ne: is of 'at sing ea:h. 
lines. et line ti' () stily is a 'tic' lar kind or 

22. it: ; ) is a tinatic cle hote exchangi: a 'target eit () is rigge1erator current 
systela, the ci mbiration of, a calling jite, to said "it Eiig a allel lines. 
a plurality if statins or said calling life. 24. If i in a lute a tie telephone exclaige 

ringer at e'eh station, arrange to ring hi, the ce) thirai ion of a pair of line 
only when slippie with a particular kill wires, a tiger 1:dged act'ss said line wires 
or a rangenient (f riging generator cir- and a ringer collected fron one of said 
rent, :, pistrality of colinectors for complet. line wires to ground. a still rce of grounded 
iiiga i I ic till frt a y station on said riging generator 'urrent, a years of slap 
tailing ille it a is other station (a said call- payin: silii grist lite - it 'c' if i'jigit grgen 
ing life. (ach connector being arranged to erit or cuire: it is the tire wire connects to 
siiily a particular kind or arrangement of the grilled 'it) ge; there is ?o era is the 
rirging generator current for the operation grollided inger bit not the briciged ringer, 

orrisonding ringer, triak iiiles aid it is leaks if stility Satti g!'...}} inded setti'ce 
'': ' ' ' ' ' to the line wick 

- t S:till gruthle, riger ind 
the proper connector, each connector hav- a grill estineet i u to tie rei:aining lie 
iiig a reitase circuit, a plurality of calling wire, the ety operating the bridged ringer 
line terrainais, a pirality of wipers, form. but not the grounded rig', the grotide 
sfig part of each connecij', arranged io ein- ringer being sl inted by a sarallel circuit 
gage it is 'ct rik'ai cintai'i said termitals of to grotta r 
said : lig it it, a titly adaptel to he c :- it is certiecier, a n}{a}s of siliying saict 
He is: to is is i? sail wipers if each coinc- source of griliigiki gig generater cur 

, : " ": if it nati'lly it. c 1 - rent th: iii) wir: 'afe'ied to the 

of its 
a thirality of triliikiing switches for extead. of ringi) 
if the 'inne?ii in from the calling line to if t coilii et - a - 

'i it (i.er. 
kei it is rise fire is , , the fety it; it is gruit, it rigri ai. a is . s:- 

(1) : i: i , s: , lish a 'i 1); retiri witi i ! -i ling its wire, i birety pe'a tig tither 
sail (; ; ; ; ; ; ; ; , ; Si). I're ' ' ' 'it frt a hith it ge 
entergiz if ::iii ( ; 14 it it's, liki. ss, it it's is. In an auto: natic telephone excitage 
an relays, a nea is of raisi; "ach '?'). system the cubinition nf a pair gf ti 
ject to silly is pattitular ki; it or air- a ringer bridged across said line 
'i is: it i: i i Irill gig : i) ei'ator 'it' if its and a riger cnnected tria one of 
sai; ; ; ling ill'. the said line wires to earth, a source of 

2:... :) in it it liatic telephone exchange gro Linded ringing generate current, a 
system, il in inition of a talling line, in earns of supplying said grounded source 
a tir; if y if statis ( said calling file, of ringing generator current to the line wire 
a lar: i yi ( " 'i led lites a lirality if connette to the grounded ringer thereby 
statii is ; eact (, f said called lines, a tiger operating the grounded ringer is not the 
at each stafi'i (if said called at it calling ridge ringer, a heans of supplying said 
lines, a '': ; ; ; it ling only whers stilisi gri index stuttee of ringing generator (irr 

: " kic () : ['ang in-ji (;f to the line wit'e not connected it said 
'il ' ' ' rent, a iiia i it' inger and a ground ci: ; live 

* } it fit g : " , ; ; it i’s tailing lite wire, therity - 
it -: , ; ; ; ; is litt : blidged ringer but if the 

list: ) ; ; ; si s inded itser he 
ties, 1 ; i. e. i - it it it is : : "a set { } sl. ir: it to groud 
ly ; ; ; ; it it i ki i r arraige: fur tied by the line wire it which it is eon 

ringing geneti? ( ' 'irrest for the operation nected, a means of supplying said source of 
of its citri' is is iiii is ge' only, traiak lines 'Ouack'? ringing generator current to the 
; ; ; ; ; ; };" it F 1 it k if g switch's for ex- line wire eel itect a to the grounded ringer 
tetting : " ' ' ' tit is 'i'i in it calliig line to allil a ringing iated with each 
the ' ' ' ' , lict it, t'at'h 'orector having ringer arranged retird the remainin 
it release irc it, set of calling line ter. line wire, thereby operating either or bot 
nin: s, a lira if y if sets of callel line ter. ringers. - 
it iinals, it fittility of wipei's forming part 26. In a connector for telephone exchange 
of each connecti, a raged to engage in systems, a cailing it."NE a called line 

; : : - . . . . 
- ; ; ; ; ; ; it is '; 

:: ; ; ; i v it is wis's: it which 
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branch, two speech current on lifetirs test 
necting sail calling arti said called it 
branches, two calling line terliji als, t w 
wipers forming lait of said callel line 
branch and at lated to le colleted with 
said speech curleit ('inducts, cities fol' 
release circuit, a grouried slice (if (!'' it 
fol' (erating said connect", it lie: is of al 
plying a ground t () (ile of sik wie's. : " - 
lay a lated to be coiliile the leniain is: 
wiper and ; 'i'ange it' - it 'til it:ct if 
Irelease circuit when sail : ) it is piec 
an el when said wipei's 'e i : " : 'it': :) - 
tact with sail calling li: i critinals, St. i 
stantially as shown : 1) est'rieti. 
2. In a collector fcii' ('it': in exclini isge 

systers, a calling line : rel, : "alier life 
branch, w (; seed); (ii'i' at : i: Ict is - 
netting sail 'aling it is silic callet line 
prailches, two 
('a let lie tertainals, two wipers firing 
part of said called line trainch : ) l a ?tart: 
to be connected witi said speech cliri' it 
conductors, a connector release circliit, il 
means of closing said connector Irelease (ii'- 
cuit on at attenupted connection with slid 
'alling line terminals if (!sy, a groutled 
sorce if carent for terating said co 
rector, a means of applying a groud to one 
of said wipers, a relay a late to be col 
nected to the remaini wife; in a ri'anged 
to open said connect or 'ee: St. ii'c' it when 
said ground is applied at yiel Sail yie's 
are in electrical contact with said 'alii inst 
line terminals, it also arrage at it to let 
said connector release circuit Wlen sail 
wipers are in electrical contact with sail 
called line terminals, thereby callsing said 
connector to release if sail callel line ter 
minals are already eutraged in s ); other 
connection, substantially is show in and le:- 
scribed. 

28. In a telephone exchange system, the 
combination of, a calling telephone line, a 
called teleplone line, a liaia sity of calling 
line terminals, a plurality of callei line ter 
minals, a connector col) ple: it g :)ine:tion 
between the calling anti ('il ' ' telephone 
lines, and comprising a plurality (if irised 
relays arranged to slip is cirrent for sleech 
transmission to tie : iiig at callel title 
phone lines, it secoid c{}}}'' to with 8 till 
rality of wipers a' atted to engage silic 
calling anti called iiie Leinii als, each coll 
nector having a release circuit. It means of 
closing said release circuit of the Second 

O 

connect up with said coinefiti at it in its - 
nection witi said tailed or "ailing line tel 
main als, a relay when energized tripening the 
release circ; it of Said 
so arranged as to 'eceive insii ilicient cur 
rent to be energize wie in the wipers if 
said second connector are ill i (it act with 
said called or calling line terriliilials engaged 

'alling line telli);t is, f w () 

told (iiiector', it it 
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: ) - it ('' ' (): i.e. it is , t ( t ( the shunt 
iii., iii'i (f the windii is if i ji (; ; ridged 
}'' . As it; c. () is i, trage it estab 
lisi, it is still 'i'it': it is let y ('en the called 

65 

| it it is tele (i.e. exchange 
sy site it, it ' ' , ; ; liati i of a :lig line, a 

it 'tility of still i? it is sail ("alling line, a 
(: ); it'' ( , " . . . . . ; (iii) : 'til itectic fion) 
it st: -: , ; ; ; ; IF i ( ) is other 

-i it is { } - . . . . . ; ; lit. . . . . . . iiies and 
; : it triliilii sw it; it is for ex 

the "'til ?i'ili said calling 
: it ('s) ''t i'. it it: 'tor release 

: "lity i? 'i in iiie terminals, 
\\ it is, it irring : it of said 

iii) : . . . . . . . .'; ... is : it electrial 
it 'i'i itals f suit failing lie, 

it ille: ) is \\ it it is the () take (1' a'raged to 
it it li: i i"; its lite ('fit', it r release 
(ii' it it ; it if at eit ('il ' ' ' is it with the 
('ili is lic: the 'ely triliitt is g the con 
ject i esta lish coni ('stic with said call 
ir line. 

30. a a utomatic telephone exchange 
SA's t!, the citatist of a calling line, a 
lar: Eity of stififi is in sail falling line, a 

callel i. e. neci (; f. colleting a 
t’ (it clic ill 'i' ill lie station () said calling 
line is :::ite' st: it in on saici calling line 
; ; ; ; fir?t the citing line to the called line, 
lik lies : ; it it it: it y if trunking 

six it. It's ?ti' exit' (lili; it clutet it from 
s: it iii. ii ( t ) is: it ('it) it '... a con 
nector releast ciri' it. : Iti)":lity of calling 
lile minis, a trility if alled line 
terrills, it plurality of Wiper's forming 
art of sail ('fine t ( : 'I’luged to engage 

in litric": if it: ct is: it i t ( 'inals of either 
till 'alin' ' ('ai : it's... a neans within 
the collect ', a raise () (cn the con 
Jet:tor 'le: ( -ite it in ti attempted con 
nection with the 'it i? life, thereby per 
it 1 is ' , , ; (ii ti" is : i: iii-h a con 
firii in Yi saili ('a lig iii. v 

. . ; ; ; ; ; at ; it clone eXchange 
s\sic: , , , , (), iii tiki if it calling line, a 

iiii':iiiiy (; ; ; ; ; ; ; ; ) sail (alling line, a 
life, ::: 'it' fir firieting a 
it it in (; ; at of f : Sail calling 

- ling line 
ied line, 

: : - 

it it in fis' " 
". . . . . . .'; it is . . ki' S 

- lafai is of rinking 
switches fisi' 'x fail city the 'or inction from 

allingr in sai 3, in Extor, a con 
tile; its of closing 

c{i}{Citi' it f an an at 
sited line if 

line termi 
: tarninfils, a 

of said 
getirical 

calling 

; ; ; iii. , , 

saiti 
rift 

hi 

contact is 
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or called lines, a means within the conjector connecitr to release if alled lie is already 
arranged to (pen the connect (): release cir. eng: :'d : sini the ' ' tect it is. C. 

is 

cit on an attempted connection with said Signed it a San Fraicise, this 28th 
calling line, thereby permitting the co- day of artiary, 1911. 
nector to establish a collection with said (ii, RALI) l} E.A.R. N. 
calling line, but not opening the connector Witt'ss's: 
release circuit on an attempted cinctition F. A. A? GANN, 
with said called line, thereby causing the A ULIN E J. G.I.A UCI. 

  


