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PATENT OFFICE. 
ALFRED H. DYSON, OF MONTCLAIR, NEW JERSEY, ASSIGNOR. To KELLosG swiTC3H 

BOARD AND SUPPLY COPYTIPANTY, OF CEICAGO, ILLINOES 
NOIS. 

S, A CORPORATION OF ILLI 

AUTOMATIC TELEPHONE SYSTEM. 

Original application filed August 19, 1907, Serial No. 389,180. Patent No. 1,257,283, dated February 
19, 1918, Divided and this application filed March 2, 1917. Serial. No. 152,045. 

To all mtshon, it may Conce?*?) : 
Be it known that , ALFRED. H. DYSON, 

a citizen of the United States, residing at 
Montclair, in the county of Essex and State 
of New Jersey, have invented new and use 
ful improvements in Automatic Telephone 
Systems, of which the following is a speci 
fication. 
The present invention relates to automatic 

telephone systems generally, aid has to do 
more particularly with that type in which 
the well known “selector' and “connecto' 
switches of the two dimension type of the 
art are employed in conjunction with sim 
ilarly constructed “line selectors’ controlled 
by “master switches'’. In such systems the 
annovable contacts, or wipers, of the two di 
mension switch are associated with a large 
number of fixed, or passive, contacts al 
ranged in a bank and the Wipel's are first 
given a movement in one direction followed 
by a movement at an angle thereto, the 
former, or primary, movement bringing the 
wipers to a desired group of bank contacts 
and the latter, or secondary, movement calls 
ins: the wipers to engage desired bank con 
tacts in the selected group. The connections 
among the different switches will be best 
understood by discussing a particular case. 
Thus if one hundred point switches be en 
ployed in a ten thousand line exchange Sys 
tem arranged on a basis of ten per cent 
trunking, there would be one hundred 
master-switches, one thousand line selectors, 
any thousand first selectors, one thousand 
Second selectors, and one thousand connec 
iors; each subscriber's line would be multi 
pled to ten line selectors and ten connec 
to's; the lines selectors and first selector's 
would be united in pairs without multi 
pling; the wipers of the second selectol's 
would be multipled to the bank contacts 
of one hundred first selectors and the wipers 
of each connector would be multipled to 
the bank contacts of one hundred second 
Selectol's. Obviously with different assump 
tions, values differing from the above would 
be used, but this specific example will suf 
fice to indicate the character of the system 
to which hay invention elongs. The pies 
ent application is a divisional application 
of my application for Letters Patent, Serial 

No. 389,180, filed August 19, 1907, Patent 
No. 1,257,283, Feb. 19, 1918. 
Another object of my invention is to de 

vise a novel arrangement by Which the dif. 
ferent parties on a party-line may be selec 
tively signalled by means of code ringing 
apparatus. I have devised a novel circuit, 
arrangement, operating in conjunction with 
a ringing machine having different impulse 
wheels arranged to make and break the ring 
ing generator current according to the code 
Selected. ? 

A further object of my invention is to 
provide means for insuring that the sig 
inalled substation will receive the full select 
ed code, that is, that the signal for the 
called substation will always begin at the 
beginning of the code ring. 
Another object of the invention is to ex 

tend this simplification of structures to all 
commercial adaptations of the straight 
automatic system so as to include trunking 
between exchange, “nickel-in-the-slot” serv 
ice, measured service, party line service of 
different kinds, as well as unlimited service. 

Still another object of the invention is to 
devise a novel arrangement of electrical 
connections between the switches whereby 
the chances of the calling line finding an 
idle trunk through which to extend its cir 
cuits are greatly increased. 
The invention also includes other features 

and details which, together with the above, 
will be more fully understood upon refel 
ence to the following detailed description 
taken in connection with the accompanying 
drawing, and the scope of the invention will 
be particularly pointed out in the appended 
claims. 

Before referring to the drawings, it may 
be noted that in developing the invention 
along the lines indicated, many features 
have been devised which are capable of use 
in other "elations than those herein indii 
cated and in various telephone systems in 
cluding manual systems and semi-autolinatic 
systems as well as straight automatic Sys 
tems. 

Referring to the drawings, Fig. 1, which 
is the principal figure and includes parts 1, 
2 and 3, illustrates diagrammatically an 
automatic telephone system embodying cer 
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tain features of the present invention; Fig. 
2 illustrates a trunking circuit provided 
with a repeater and designed to connect ex 
changes located at Some distance from each 
other; Figs. 3 and 4 illustrate modified con 
nector circuits, the latter being arranged to 
automatically select one of a number of 
trunks running to a given private exchange, 
or to a group of telephones having a single 
calling number; Figs. 5, 6 and 7 illustrate 
connector circuits designed for use with 
party lines, the latter illustrating in addi 
tion a four-party subscribers’ line; Fig. 8 
illustrates a modified “slot.’ Service substa 
tion and line circuit: Fig. 9 illustrates a 
novel method of interconnecting and trunk 
ing between switches by which the chances 
of a calling party obtaining a desired coin 
nection are increased; Figs. 10, 11 and 12 
are elevations of a line selector viewed from 
different sides, the switch being also typical 
of the other. Selectors and the connectors 
employed in the system; Fig. 13 is a plan 
view of said switch; Fig. 14 is a sectional 
plan of a portion of the same taken on a 
plane indicated by the line 14 -14 of Fig. 
11; Fig. 15 is a detail view of certain coin 
nector off-normal contacts; Figs. 16 and 17 
are front and side elevations of a master 
switch employed in the control of the line 
selectors; Figs. 18 and 19 are front and Sec 
tional elevations, respectively, of a ringing 
machine employed in connection with cer 
tain of the party line circuits; Figs. 20 and 
21 are front and rear elevations, respec 
tively, of meter mechanism employed for 
measured service; and Figs. 22 and 23 are 
front and side elevations respectively, of a 
ringing. Switch employed for party line use. 
Throughout these views like characters re 
fer to - like parts. 

MAIN SYSTEMI. 

Appari’atus. 
Referring to the drawing, and more par 

ticularly for the present to Fig. 1, which 
may be considered the main diagram, Mi 
at the left of the diagram designates a sub 
scriber's station provided with “slot’ equip 
ment and united to the main exchange by 
the line limbs P and S which terminate in 
multiple contacts of line connectors and line 
selectors. At the opposite end of the dia 
gram, N designates a subscriber's equip 
ment which is not designed for “slott” 
service and which is similarly, united by 
line limbs P-S to the exchange and the 
line limbs are similarly connected to the 
multiple contacts of connectors and line 
selectors. Connection is obtained between 
the line at the left and the line at the right 
through the agency of a master-Switch O, 
a line selector Q, a first selector U, a sec 
ond selector W. and a connector W. AAS 
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suming that the selectors and connector's 
employed in establishing this connection are 
provided with one hundred bank contacts, 
and assuming that there are ten thousand 
lines in the exchange arranged on a basis of 
ten per cent trunking, then, the number of 
switches and their multiple arrangement 
heretofore outlined will exist. . In such 
case there would be one hundred master 
switches O, one thousand line selector's Q, 
one thousand first selectors U, one thousand 
Second selectors V and One thousand con 
nectors W. The Subscribers’ lines would be 
divided into groups of one hundred, and 
ten line selecting switches would be as 
signed to each group, thus enabling each 
line to be multipled to the corresponding 
bank contacts on ten different line selectors. 
Each group of line selectors would be 
under the control of one master-switch, 
having a pair of bank contacts assigned to 
each line selector. Each subscriber’s line 
Would also be multipled to the correspond 
ing bank contacts of ten connectors. In 
the diagram, only two of the ten sets of 
multiple contacts of the line selectors and 
connectors are ilustrated, while but ?ive 
pairs of bank contacts of the master-switch 
are shown. The movable contacts, or 
wipers, of each line selecting switch Q are 
tied to the corresponding Wipers of a first 
selector U, thus providing one thousand 
direct connections between the One thousand 
line Selectors and the one thousand first 
Selectors. The wipers of the second selec 
tors are multiply connected to the bank con 
tacts of the first selectors, and since there 
a'e a thousand of each of these switches, 
the Wiper's of each second selector are con 
nected to the corresponding contacts of one 
hundred first selectors. Similarly, the 
Wipers of each of the thousand connectors 
are connected to the corresponding contacts 
of One hundred second selectors. As pre 
viously indicated, this apportionment of 
values may be varied at will to suit, the 
exigencies of any particular case. 
in the operation of the pairis in establish 

ing connection between substations Mí an di 
N, the calling party at Substation Mi re 
moves his receiver from its hook and there 
by, through the agency of the maste!". 
Switch O. sets an idle line Selector Q in op 
eration to automatically seek out, and es 
tablish connection with his line, this ex 
tending the calling line circuit to the first, 
selector'U paired with the actuated line se 
lector” (Q. The calling party then, by innean: 
of his calling mechanism, transmits a nun 
ber of impulses corresponding to the digits 
of the number of the subscriber wanted. 
The first series of these impulses operates 
the connected first seiector USO as to cause 
it to pick out an idle Second selector Wasso 

group to which ciated with the thousand 
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the called line belongs. Thus, if the num 
ber of the calling party were two thousand 
Some odd, the first set of two impulses would 
move the wipers of the first selector to the 
Secoid group of its bank contacts and would 
then automatically move the wipers over the 
contacts in this bank until an idle contact 
was encountered, thereby extending the cir 
cuit of the calling party to an idle second se 
lector in the second thousand group. The 
Second series of impulses would similarly 
operate the second selector V to pick out 
and establish connection with a connector 
associated with the hundreds group to 
which the called line belongs. Thus if three 
in pulses were transmitted over the circuit, 
the second selector V would arove its wipers 
to the third group of its bank contacts and 
the wipers would then automatically move 
over the contacts in this bank until an idle 
(he was selected, thereby extending the cir 
cuit of the calling line to a connector hav 
ing acce:S to the called line. The third se 
lies of impulses would cause the connector 
to Blave its vipers to that group of ten con 
tacts in which the contacts of the callied line 
were included, and the final Series of in 
pulses world calise the wiper to nove over 
the contacts in this group until the contacts 
corresponding to the called line were en 
cGuintered, thus completig the connection 
between the calling and the called lines. 

Each line is provided at the exchange 
With a line relay I R which is instruinental 
in closing a circuit through the master 
switch C upon the initiation of a call, and a 
cut-off relay CO which is used to destroy 
the noriana substation control of the line re 
lay and to otherwise vary the line connec 
tions. 
The haster-switch O couplises a pair of 

vvipers 20-21 co-operating with bank con 
::cts 2:2-23 and caused to step over said 
to intacts by a motor magnet MM, the col}}- 
plete opeiratioly being controlled by the re 
lay's 24-25, as hereinafte: more fully 
}}{}} ited out. 
'he line selector includes the wiper's 26, 

2. and 29 co-operating with bank con 
tact: 30, 31, 32, 33 and, where the meter 

(chanisan X is used, with an additional 
wiper 34 co-operating with bank contacts 
}?5 at:3 will appear furonn Figs. 9 to 13 inci 
sive, described more fully hereinafter. 
Wiers 26 %7, 28 and 34 partake of the two 
1}} ovºeiients of the Switch, that, is, " the pri 
nary and secondary noveinents, while wip 
e; 29 partakes oily of the primary move 
ment. The primary noverheat of the wip 
el's is brought about by primary imagnet, 

- PN: controliod by a primary relay PR, and 
its secondary in ovement is siniiarly brought 
about by a secondary magnet SM controlled 
by a secondary relay S.R., while the release 
of the switch, which perinits it to return to 

3 

its normal position, is brought about by a 
release magnet RAÄ controlled by a release 
relay RR. The switch is also provided with 
primary and secondary off-normal contacts 
PO and SO which are operated respectively 
upon the first primary and the first second 
ary loveilents of the switch. Although 
each subscriber's line is multiply connected 
to ten line selector's and ten connectors, two 
sich multiple conjections only are shown 
in the drawing wherein bank contacts 30, 
3i', 32 and 33 and co-operating wiper's 26, 
27, 28”, and 29 belong to a second line se 
lector and Contacts 36, 36,37, 37,38 and 38 
are bank contacts of two connectors. 
The first selector U includes the wipers 

39, 40, 41 which co-operate with bank con 
tacts 42, 43, 44 in response to the operation 
of the primary magnet PM, controlled by 
the prii?a?y rela y EPR", and the Secondary 
magnet SM“, controlled by the Secondary 
relays SR1 and SR'. The wipers in this 
ease all partake of the primary and sec 
(ondary hovenents and the switch is re 
leased through the operation of the release 
magnet Rhi and the release relay RR. 
The primary off-normal contacts PO and C. 

secondary of -normal contacts SOf here, as 
before are operated upon the first primary 
and secondairy in ovements of the wipei's ro 
spectively. The circuit associated with this 
Selector also includes a reversing relay RW 
for reversing the direction of current Sup 
piel to tlhe calling line and an associated 
relay 45, all of which will be more fully 
understood from the subsequent description. 
The second selector W comprises wipei's 

46, 47, 48 which co-operate with bank con 
tacts 49, 50, 51 in the same mainner as the 
first selector T. in this case, the coire 
sponding relay, magnets and off-normat 
contacts are designated by corresponding 
reference characters having the exponent, 
2 instead of Í. 
The connector W is provided with wipei's 
53, 54 co-operating with bank contacts 

55, 56, 57 aid in this instance as before, 
they partake orë both prinia: y hind secondary 
našovements in respoj:e to the operations 
of the primary magnet Phi : ind the second 
ay magnet: SAf”, respectively, and return 
to normal upon the operation of :i?{} 
relay RR and release thagnet, RI). In 
this instance, the primary off-norial switch 
contacts are designated PO and the second 

y off-normal switch contacts 80*. In 
addition to these parts, the circuit, is pro 
vided with a busy relay BR, a ringing re 
lay R.G., a control relay R, a tip relay TR, 
a “filip-flop” reiay FFF, and 2, closing reliy 
CR, all of which co-operate in the manner 
herein after" pore fuliy set forth. 
As in the case of the line P-S, the iline 

P-S is provided with a cut-off relay CC 
and a line relay ILIR. 
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in this ?igure i ha Ye also illustrated 
mechanism for recording the completed con 
nection over each calling line. One of 
these nechanisims is associated with each 
line selector {} and comprises a printing 
magnet 5S, a type wheel 59, actuated by a 
motor magnet MiM conti'oiled by relays 
60, 61 and Wiper 62 rotated with the type 
Wheel 59 and co-operating with bank con 
tacts (33 of which there is a number equal 
to the number of contacts 35 on the line 
selectors. 

he ec tipinent at substation M includes 
the i Isllai switch hook (34, receiver 65, call 
bell (36, ti'aasnitter (37, calling mechanism 
(3S, and “slot mechanism (39 including a 
polarized relay (). The equipment at sub 
station N differs from that at substation 
Mi by omitting the “slot mechanism 69. 

Obviously, the various subscribers’ lines 
entering the exchange will be distributed 
through the agency of a distributing board 
which have indicated at the points des 
ignated D-B. Many different methods 
of distributing may be employed, but I 
preferably distribute the line limbs and the 
connections with the three sets of connector 
contacts, as clearly illustrated in the draw 
Ing. 

Operation. 
Having now given a general description 

of the character of the apparatus diagram 
lmatically illustrated in Fig. 1, it is believed 
that the invention will be best understood 
by entering at Once into a description of the 
operation of the system therein depicted. 
Assuming that a party at substation it 

desires to converse with a party at substa 
tion N and assuming that the number of the 
lattei's telephone is 34-56, then the calling 
party first renoves his receiver 65 from its 
hook 64 and thereby establishes a circuit 
which may be traced from the live, or neg 
ative, pole of the battery B through re 
sistance J., closed contact '6 of cut-off re 
lay CC, line linib S, closed contact, 75, the 
winding of lock controlling magnet, 4. 
switch-hook 64, transmitter 6, closed con 
tref. 73, line limb i’, normal contact 72 
() : cut-off reiay CO, normal contact 77 of 
line relay LIR, and the winding of said re 
lay to the grouilded or retui'in side of the 
battery. The resulting movement of the 
contact to its alternate position closes a 
rew energizing circuit for the line relay 

from the live, or R, which may be traced 
negative, pole of the battery 3' thirough 
the Wniding of relay 24 of the master 
switch O, closed contact 78 of cut-off relay 
O and alternate con aci: o line rea 

i is through the winding of sail relay to 
ground. The closing of this circuit con 
tinues the energization of the line relay 
and actuates relay 24 so as to close its con 
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tact 79 to complete a starting circuit for Oile 
of the line selectors Q, as will be herein 
after explained. The movement of contact 
80 of line relay LR, removes the normal 
ground connection from the contacts 30-30 
corresponding to the calling line, this 
ground connection normally existing 
through normal contact, 81 of cut-off relay 
C{O} and normal contact 80 of line relay ILIR. 
in addition to the removal of this ground 
which establishes that condition which will 
cause the line selector wiper's to stop in en 
gagement with the contacts of the line after 
they have been moved to the desired group, 
the actuated contact S0 of the line relay, 
grounds the winding of relay S2, which, 
upon being energized, opens its contact 83 
to remove the normal ground from those 
contacts 33-33', etc., which correspond to 
tle group of contacts in which those of 
the calling line are located, thereby estab 
lishing that condition which will cause the 
line selectoi' to stop its primary movement 
at the proper group of bank contacts. The 
contact 84 of the line relay upon being at 
tracted, destroys the normal battery con 
nection through the winding of the cut-off 
relay CO to the contacts 36-36, etc., of 
the connectors to which the line P-S is 
connected, and substitutes a ground con 
nection therefor. As will be hereinafter 
explained, the normal battery connection to 
these contacts permits connection to be 
made to the line P-S as a called line, while 
the ground connection rendel's the said line 
busy to incoming calls. 
The master-switch wipei's 20-21 are 

brought, after each operation of a line selec 
to Q, into engagement with contacts 
22–23 assigned to an idle line selector as 
will be hereinafter explained. Thus, as soon 
as relay 24 is energized, a starting cil'cuit 
for such line selector is completed by the 
closing of battery B through the winding 
of primary relay PR, primary off-normal 
contact 85, contacts 22-20, closed contact 
79, and normal contact 86 to ground, thus 
energizing primary relay PR to actuate its 
contacts and thereby complete a circuit from 
the live pole of the alternating cuirrent 
generator 87 through the winding of pri 
mary magnet PM and alternate contact 88 
of primary relay R to ground, this calls 
ingtle vipers 26, 27, 28, 29 and 3-to nuove 
in a primary direction. The sail group 
relay 82 has its winding connected to a 
plurality of alternate contacts 8(), as indi 
cated by the symbol (which sign serves 
throughout the drawing to indicate a com 
non connecting point), on as Imany differeint 
line relays LR. Thus, in the example 
chosen, there would be one hundred line 
relay; and ten group relays for a group of 
One hundred calling lines. Each group 
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relay Would then be connected to ten dif 
ferent line relays. Each of the ten bank 
contacts 33 therefore corresponds to a dif 
ferent sub-group of ten calling lines. Since 
the rimary off-normal contacts PO are 
actuated lipon the first primary movement 
of the Switch wipers, the initial energizing 
circuit of the primary relay PR is inter 
rupted, but in the meantime the closing of 
cointact 89 of said relay has completed a 
nevy peth through wiper 29 which is 
maintained so long as said wiper engages 
grounded contacts 33. The end of the wiper 
29 is preferably made broad enough to 
bridge adjacent contacts so that it will not, 
pass out of engagement with one contact 
before engaging with the next, thus insuring 
a circuit at all times except when an un 
grounded contact 33 is engaged. It should 
also be noted that although the wiper 29 
is normally out of engagement with contact, 
33, it engages said contact at the time the 
primary off-normal contact, 85 breaks, thus 
insuring a suitable circuit for the relay PR, 
tintil the wipers have been moved to that 
group of bank contacts which included the 
('ontacts assigned to the calling line. Just 
as soon as this group of contacts is reached, 
the primary movement of the switch wiper's 
will be discontinued and the contacts 88-89 
of relay PR will return to normal. The 
return of contact 88 will immediately ener 
gize the secondary relay SR over a circuit, 
extending from the live pole of battery B" 
through the winding of said relay, a secon 
(lary off-normal contact 90, primary off 
normal contact 91, which is closed at this 
time, and closed contact 88 to ground. The 
movement of contact. 92 of relay SR to 
its alternate position, Will at once close an 
energizing circuit for the secondary magnet 
SM extending from the live pole of the 
alternating current generator 93 through 
the winding of the secondary hagnet, alter 
nate contact, 92, and normal contact 94 of 
release 'elay Ri to gi"ound. The resulting 
repeated energiztions and de-energizations 
of the secondaiy magnet Willi cause the 
switch wipers 26, 24, 28 and 34 to move in 
a secondary direction over the contacts 30, 
31, 32 and 35, l'espectively, of that group 
of bank contacts including the contacts of 
the calling line. Since upon the first sec 
ontiary movement the contacts of the Sec 
ondary off-normall switch Sí) are actuated, 
the initial energizing circuit of the relay 
SR will be interrupted but in the meantime 
the closing of its contact 95 will provide 
a new path through normal contact 96 of 
release inagnet RM to wiper 26, and thence 
to ground so iong as said Wiper engages, a 

unded contact, 30. It will be noted in 
is case as in the case of wiper 29 that 

the end of the wiper is preferably made 
broad enough to bridge the space between 

adjacent contacts and that although nor 
mally out of engagement with the nearest 
bank contact, it will engage said contact 
by the time the secondary off-normal con 
tacts are moved from normal. Thus, the sec 
Ondary movement of the switch wipers will 
continue until Wiper 26 engages an un 
grounded contact. Since the contact 30 
corresponding to the calling line has been 
ungrounded as previously pointed out, the 
wipers will be stopped in engagement with 
the contacts corresponding to said line. 
Since other subscribers’ lines are multiply 
connected to contacts over which the wipers 
27-28 pass during this secondary move 
ment, and since conversation may be going 
on Over a connection including said con 
tacts, the relay SR is arranged to electri 
cally disconnect the wipers 27-28 from other 
parts during this secondary movement. 
This is brought about by contacts 96-97, 
which in their normal positions, join the 
adjacent portions of the strands or condic 
to's Li-L, but when actuated, separate 
them, thus disconnecting the said wipers 
from other parts. Thus, as soon as the 
wipe 26 engages an ungrounded contact 
30, the relay SR is de-energized and the con 
tacts 92, 95, 96, 97 return to their normal 
positions thereby discontinuing the further 
secondary movements of the wipers and 
restoring the normal connections of the 
wipers 27-28. The contacts 96-97 of 
relay SR when in their alternate positions 
connect the right-hand portions of the 
strands L-L by a bridge which includes 
alternate contact 96, closed contact 98 of 
release relay RR and alternate contact, 97. 
The same portions of the strands L-L 
are united by a bridge including normal 
contacts 99-100 of reverse relay RV, 
windings of primary and secondary relays 
R and SR and batteries b-b'. These 

batteries being arranged in series, supply 
current over a circuit, including both of 
these bridges and thereby energize relays PR" 
and SR to actuate their contacts. This 
prevents the possible closing of the release 
circuit (when the secondary off-normal con 
tacts SO are actuated) from battery B 
through the winding of release relay RR, 
closed contact 101, contacts 102-103 of re 
lays PR and SR' and the winding of release 
relay RR of the first selector U to ground. 
The restoration of the colntact 92 to nor 

mal, since the contact 104 of the Secondary 
off-normal Switch SO is now closed, im 
mediately completes a circuit which is in 
strumental in causing the movement of the 
master-switch O to engage contacts of ai) 
idle line selector. This circuit extends from 
ground at contact 94 of release relay RR 
through said normal contact92, closed con 
tact 104, contacts 23-21 of the master 
switch, and Winding of relay 25 to the live 
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pole of battery B, thus energizing said 
relay to move its contact 86 to its alternate 
position and thereby close an energizing cir 
cuit for the motor magnet MM which in 
cludes the alternating current generator 105. 
Due to the mechanical relation of the parts, 
the energization and de-energization of this 
magnet will step the wipers 20-21 into en 
gagement with the next pair of bank con 
tacts. If the line selector corresponding to 
this pair is in use, there exists a ground at 
one point or another, as will be explained, 
on the corresponding contact 23 which will 
maintain the relay 25 energized and thereby 
maintain the circuit for the motor magnet. 
As soon, however, as an ungrounded contact 
23 is encountered, this energizing circuit 
for relay 25 will be interrupted. Contact 
23 corresponding to a busy line selector will 
always be grounded, while that correspond 
ing to an idle line selector will be un 
grounded, thus insuring the stopping of the 
master-switch with its wipers in engagement 
with contacts corresponding to an idle line 
selector. The ground connection with the 
contact 23 may exist over the path just 
traced including contacts 104, 92, 94, or by 
Way of alternate contact 96, alternate con 
tact 95, closed contact 90, closed contact 91 
and alternate contact 88 to ground. Or the 
said ground may be maintained through the 
off-normal contact 1269 of the primary off 
normal switch PO of the first selector U. 
or at other times through closed contact 
17S of the reversing relay RV and closed 
contact 174 of relay 45. 
As soon as the secondary relay SR of the 

line selector has been de-energized, and the 
adjacent portions of the conducting strands 
L-L united, there are at once established 
circuits for the primary and secondary re 
lays PR and SR' in lieu of that previously 
traced through the alternate contacts 96-97 
of relay SR. Thus a circuit extends from 
the live, or negative, pole of battery B 
through the winding of the cut-off relay CO, 
contact 106-107 of said relay, bank contacts 
31, wiper 27, strand L, normal contact 99 
of 'eversing relay RW, winding of primary 
relay PR to the live, or positive, pole of 
grounded battery b. At the same time, a 
circuit is completed from the live, or nega 
tive, pole of battery b through the wind 
ing of secondary relay SR, normal contact 
100 of reversing relay RV, strand Lt in 
cluding contact 97, wiper 28, contact 32, 
line limb S, via normal contact 76 and coil 
71 to the negative pole of battery B prior 
to the operation of cut-off relay CO and 
immediately subsequent, thereto, over line 
limb S, contact 75, lock magnet 74, switch 
hook 64, transmitter 67, contact 73, line limb 
IP, including alternate contact 72 of cut 
off relay CO, contact 31, wiper 27, link 
strand L, including contact96", normal con 
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tact. 99 of reversing relay RV, the winding 
of primary relay PR to the positive pole of 
battery b. The closing of these circuits 
maintains the relays PR and SR energized, 
and in addition energizes the cut-off relay 
CO and the lock-controlling magnet 74 as 
sociated with the calling line. The move 
ment of contact 72 of the cut-off relay to 
its alternate position continues line limb P 
to contacts 31-31 and interrupts the initial 
energizing circuit of the line relay LR and 
thus destroys the normal substation control 
of said relay. The opening of its contact 
78 likewise interrupts the circuit established 
through relay 24 of the master-switch and 
the line relay. The opening of contact 76 
interrupts the normal connection of battery 
IB to the line limb S. The Subscriber's cil 
cuit is thus completed over the heavily 
marked lines to the sections of the strands 
L-L lying beyond the condensers 108-109. 
The movement of contact 81 interrupts the 
path for current over the strand L through 
the cut-off relay CO, but before said circuit 
is interrupted, a new circuit is provided for 
the cut-off relay CO, which extends from 
battery B through the winding of cut-off 
relay, contacts 107, 81, engaged contact 30, 
wiper 26, normal contacts 96 and 95, and 
winding of relay 61 of the meter mynechanism 
X, to ground. Thus, the cut-off relay CO 
is maintained energized. The guarding cir 
cuit to ground for the line selector contacts 
30, 30', etc., and for the connector contacts 
36, 36', etc., is now furnished through said 
relay 61 as follows:-from contacts 36 via 
normal contact 84, alternate contact 81 and 
said contacts 30, 30', etc., and thence to 
ground through said relay 61 over the cir 
cuit previously traced for holding the cut 
off relay CO energized. Upon closing this 
circuit the meter mechanism X is set in 
operation to move its wiper 62 and the 
rigidly connected type wheel 59 to that posi 
tion corresponding to the calling line P-S. 
This is brought about by the energization of 
relay (31, which completes a circuit for the 
notor magnet MM extending from the live 
pole of the alternating current generator 109 
through the winding of said motor magnet, 
closed contact 110 of relay 61 and closed 
contact 111 of relay 60 to ground. The 
wiper 62 is thus moved over the bank con 
tacts 63 which are equal in number to the 
line selector bank contact 35. These con 
tacts are preferably arranged in a circle so 
that the wiper 62 need have but a simple 
rotary motion. Corresponding contacts 35 
and 63 are electrically connected and since 
wipers 34 and 26 are connected, there exists 
at this time a potential at the contact 63 
corresponding to the calling line, which will 
be above that of ground and, consequently. 
as soon as wiper 62 in its movement engages 
this contact 63, a circuit will be completed 
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from contact 63, through wiper 62, winding 
of relay 60 and closed contact 61" of relay 
61 to ground, whereby relay 60 will be ener 
gized and its contact 111 opened to thereby 
interrupt the circuit of the motor magnet 
MM" and thus discontinue further move 
ment of the wiper. By means of contact 61", 
the ground connection with wiper 62, and 
thence to contacts 63, 35 and 30 of the partic 
ular switch in use, is removed upon the l'e- 
lease of the switch and subsequent improper 
operation, due to the presence of such a 
ground, is thereby prevented. From this it 
will be seen that the wiper 62 and the type 
wheel 59 are moved to a definite position 
corresponding to that of the calling line and 
left in that position. As will appear hio'e 
fully hereinafter, as soon as the desired 
connection with the line P-S is complete, 
the printing magnet 58 will be energized 
and there will be placed on a recording sheet 
a type impression corresponding to the call 
ing line, as for example, the number of the 
calling line. The disconnection, and con 
sequent de-energization, of line relay IR 
causes the release of the group relay 82 
unless there be another line relay, belong 
ing to the same sub-group of ten, energized 
at this time for the purpose of also initiat 
ing a call. Assuming no such condition to 
exist, the release of relay S2 will restore the 
ground via contact 83 to bank contact 33 and 
to the other multiple contacts on the nine 
other line selectors, thereby permitting 
wipers 29 of said other line selectors to 
rotate past the sub-group containing the 
calling line whose call has now been 
“picked up.” Also the de-energization of 
said line relay LR causes the release of re 
lay 24 of the master-switch O unless there 
be at that time another line relay belonging 
to the same group of one hundred sub 
scribers then initiating a call. Assuming 
there be no such other call existing, the re 
release of such relay 24 will prevent, the 
starting of another line selector when the 
master-Switch steps its wipers 20-21 around 
to engage the bank contacts corresponding 
to the next idle line selector. 
With the parts in this position, then it 

remains for the calling party to operate his 
calling mechanism 68 to send the necessary 
impulses to extend his circuit to that of the 
called line. The calling mechanism is dia 
grammatically represented by a disk having 
a number of teeth adapted to engage a 
spring 73 to cause it to break contact upon 
the return of the disk due to its return 
spring 112, and a single tooth similarly co 
operating with contact spring 75 to cause 
it to open its contact after the contact 73 
has completed its interruptions. The disk 
is also provided with a pin which engages 
a spring contact 113 to hold it Out of On 
gagement With a similar Spring conta (rt i i 

and a grounded contact. 115. The disk is 
normally locked by means of a hook (5 
arranged to engage a notch in the disk and 
normally held in engaging position y : 
spring and moved out of engaging position 70 
by the energizations of the magnet 7-4. in 
operation, the disk is novel against the tem 
sion of the return spring until a definite 
number of teeth have passed below the 
spring 73, and is then allowed to return to 75 
normal with the resulting breaking of con 
tacts 3 and 75. Were substation is 
equipped in the same manner as substation 
N, that is without the slot mechanisin 69, 
the calling party would now be free to ope:"- 80 
ate his dial to send the necessary impulses. 
In the present instance, however, any break 
which might be made by contact 73 would 
be bridged by normal contact. 116 of the 
“slot’ mechanism so that there would be no 8 
resulting interruption of the line limb P as: 
would be necessary to cause the operation of 
the connected first selector; consequently 
it is necessary for the calling party to de 
posit a “nickel or other token in the slot, 90 
of the slot mechanism. 69. When this is 
done, the contact, 116' is forced by the token 
to its alternate position. This is acco:- 
plished in the present, instan?ie by hi ving is 
a suitable projection from the contact. 116 ' 
(eXtend into the slot. As indicated upon the 
lower portion of the substation diagram, 
the pivoted end of the Switch-hook is pro 
vided with an upward projection 117 which engages the lower end ôf a pivoted Rºm 1 i S *ºº 
which is adapted to be moved in the slot 

5 

in order to determine the disposal of the 
tolken. When the receiver 6:5 is first re 
moved from its hook, the projection 117 al 

• 105 
position under the pressure of a spring 
carried by the arm 118 and bearing ag. 
the armature 120 of the polarized reia, 
whieh im morali po;-sition bear's agains 
fixed stop. In case the connectio 
pleted, the polarized relay is eizei 
a reversal of current, caused by the oper:- 
tion of the reversing relay RW, to throw the 
tipper end of the ai'in 18 to the eit to col 
lect the token by allowing it to pass down 
ward through the right-hand outlet of the 
slot, into a suitable receptacle. In case the 
desired connection is not completed, the 
token is returned upon the restoration of 
the receiver to its hook which forces the 
arm 118 to the right to the position is 
ed in the diagram, thereby allowing the 
tolken to pass out of the left-hand otitle; of 
the slot into a suitable holder from which 
it may be taken by the calling party. 
Assuming now that the calling party has 

deposited his token and thereby interrupted 
a bridge about the contact 73, he will be at 
liberty to operate his calling mechanism in 
accordance with the number of the tele 
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which has been assumed to be No. 34-56. 
The calling party will therefore now rotate 

teeth ine ? his dial far enough to bring three 
ow the contact 73 and wili 

tion and he will g 
similar operations in which he will 'ot: 
the dial sufficiently to bring, next, four 
teeth, then five teeth, and then six teeth, be 
low the spring contact 73. Considering only 
the effect of the first operation, it wijd be 
noted that as soon as the dial is removed 
from normal, contact spring 73 will bo 
grounded through contacts 113-114-115; 
and while this ground remains, the primary 
relay PR' will be energized from the bat 
tery b over the strand iu, line limb i”. 
through contact 73 to this ground at the 
substation, while secondary relay SR' will 
be energized from battery b" over 
strand L., line limb S, anci contact 5 to this trand L', line limb S, and contact 75 to thi 
sanne ground. Consequently, the three re 
suiting breaks and makes of the contact 3 
will cause thiee de-energizations of the pri 
nary relay iPR', and the single following 
leak and make of the contact 5 will case 
a single de-energization of the segondary re 
lay SR'. An inspection of the contacts 121. 
122, 123, 124 of the primary and secondary 
relays PR and SR will show that the three 
(le-energizations of the primary relay R.' 
will cause the Section of the sti'and to the 
light of the condense. OS to be grounded 
three times, while the single de-energization 
of the secondary relay SR will cause the 
Section of the strand L' to the right of coin 
dense 109 to be grounded once. While relays 
iPR and SR are energized, these sections 
of the strands are not grounded by reason 
of the open contact 122 in one case, and the 
open contact 124 in the other. From this, 
it will be seen that the passage of each tooth 
pasi the cointitet 13 has the effect of prolic 
ing a momentaly ground upon the section 
of the strand I to the right of condense: 
f{}S, and each lovement of the single tooth 
past contact 75 has the effect of producing a 
single nonentary ground upon the section 
of the strand L to the right of condenser 
109. Thus the grounding of the strand , 
three times has the effect of producing three 
distinct energizations of the primary nag 
net PVI of the first selector, the circuit, he 
ing from the live pole of the battery B° 
through the winding of said magnet, closed 
contact 125 of the secondary off-isorinal 
switch SO and strand L to ground. These 
three energizations will the wipei's 
39, 40, 41, to move to the third group of 
bank contacts 42, 43, 44. Upon the first 
movement in this direction, the primary off 
normal contacts PO will be closed. Conse 
quently, upon the subsequent grounding of 
strand L', Secondary relay SR will be enez 
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gized ovel' a circuit extending from the live 
pole of the battery B9 through the winding 
of Said relay, ciosed primary off-normal coin 
tact 26, closed secondary off-normal contact 
127 and strand i? to ground. The energiza 
tion of relay SR' will open its contacts 
128-129 to disconnect the wiper's 40-41 to 
prevent interference with possible conver 
sation over multiply connected bank con 
tacts in the anner heretofore pointed o:li. 
in describing the line Selector. The closing 
of contact 130 of relay SR will energize 
Secondary magnet Sy?' by closing a circuit 
cxtending froin the live pole of alternating 
clai'i'ent generator 131 through the Yinding 
of Saidi magnet, normal contact 132 of re 
lease Irelay RÈ' and closed contact 30 of 
relay SR to ground. Due to the mechani 
'al "elation of the parts, the 'epeated einei'- 
gizations and de-energizations of the sec 
ondary magnet will cause the wipers to 
move in their secondary direction. Ipoh 
their first step in this direction, secondary 
off-normal contacts SC will be openeti, is 
interrupting previous circuits for the ri 
mary magnet PM and the secondary relay 
SR. in the meantine, the novelief of 
contact, 133 to its alternate position provide. 
a substitute enei'gizing circuit for relay 
SR' which extends via said contact, nor 
Inal contact. 134 of release relay RF and 
closed contact 135 of release magnet l'i 
to wipel 39 and thence to ground so long 
as said Wiper engages groundled contacts - 2. 
in this case, as in the case of wipei's 23 and 
29, the end of the wipei is made sufficiently 
broad to engage a new contact, 42 before 
disengaging a previous contact 42. In case 
the encountered contact 42 is that of a busy 
Second Selector W, its ground connection will 
xtend over a wiper 39 of another first se 
lector, through its closedl conta (: 135 and 
normal contacts 13-4-133. This secondary 
novement of the selector will co? {int: e : nt ! 
ai ingroundei contact 2 is enco ioiel, 
whereupon the selector will stol. i. 3 -oo: 
Is this happens, Irelay S3 + will be « le-e; er - 
gized with a restling connection of the 
wipei's 40-41 to the strainds -i, a re 
Stilting interruption of the secondary nag 
net circuit, and the restoration of groind 
to the Wiper 39 and to multiply connected 
bank contacts 42, thus rendering the selectel 
Second selector busy to other seeking first, 
Selectors. Thus, by this operation of the 
calling mechanism, the circuit of the calling 
line is extended to a second selector of the 
third thousand groti ?p. 
The next step in the operation consists in 

Operating the calling device to first ground 
the strand L four times, follo Yªying this by : 
single grounding of the strand Li through 
the agency of the primary and secondary 
relays PR and SR, as heretofore. The 
operation of the Second Selector in response 
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to these impulses is substantially the same as 
that of the first selector just described. The 
grounding of the strand L four times causes 
four distinct energizations of the primary 
magnet PM to cause the wipers 46, 47, 48 
to advance to the fourth group of bank con 
tacts 49.50, 51, and the single grounding of 
the strand L', through the agency of the 
secondary relay SR and secondary magnet 
SM", starts the wipers over the contacts in 
this group of bank contacts, and this sec 
Ondary movement of the wipers is continued 
until an idle contact is encountered. The 
circuit for the primary magnet extends 
from the live pole of battery B through the 
winding of said magnet, secondary off-nor 
mal contact 136, contacts 43–40, 128, and 
strand L to ground via contacts 122--123. 
The initial energizing circuit for the sec 
ondary relay SR' extends from the live pole 
of the battery B° through the winding of 
said relay, closed primary off-normal con 
tact 137 (closed upon the first primary 
movement of the switch), and closed sec 
ondary off-normal contact 138, contacts 
44-41, 129, and strand L to ground via 
contact 124-121. A maintaining circuit is 
then established for the relay SR by way 
of its closed contact 139, closed contact 140 
of release magnet RMºto wiper 46 and con 
tact 49 to ground as long as grounded con 
tacts are encountered. The ground connec 
tion, as in the case of the first selector, is 
obtained by way of a multiple contact 49, 
a wiper 46 of some other second selector 
W engaging said contact, closed contact 
140 and normal contacts 141-142 of said 
other second selector. The circuit of the 
secondary magnet similarly runs from the 
live pole of an alternating current generator 
143, through the winding of said magnet, 
normal contact 144 of release relay RR" and 
alternate contact 142 to ground. The wipers 
47-48 are also disconnected during the sec 
ondary movement by contacts 145-146 of 
the secondary relay SR 9. Thus, as a result 
of the transmission of the four impulses, 
the circuit of the calling line is extending to 
a connector having access to the fourth hun 
dred group of the third thousand subscrib 
ers' lines. 
The next step in the operation consists in 

grounding the strand L five times, followed 
by a single grounding of the strand L. 
through the agency of the primary and sec 
ondary relays PR and SR' as before. The 
grounding of the strand L five times causes 
five distinct energizations of the primary 
magnet PM which, due to the mechanical 
construction of the parts, causes the con 
nected wipers 52, 53, 54, to be moved to the 
fifth group of bank contacts 55, 56, 57. The 
energizing circuit for the primary magnet 
extends froin the live pole of the battery 13° 
brough the Wi9ding of Said magnet, con -- 

9. 

tact 147 of the secondary off-normal switch 
SOº, contacts 50-47, cosed contact 145, con 
tacts 43-40, closed contact 128 and strand 11 to ground. On the first primary move 
ment, as usual, the primary off-normal con 
tacts PO” are closed and consequently upon 
the single grounding of the strand L, a cir 
cuit is completed through the winding of 
secondary magnet SM, which may be traced 
from the live pole of battery B8, through the 
winding of said magnet, contact 148 of the 
primary off-normal switch PO, contact 149 
of the secondary off-normal switch SOº, con 
tacts 51-48, closed contact 146, contacts 
44-41, closed contact 129 and strand L to 
ground. In the construction of the con 
nector, the wipers are located two steps dis 
tant from the first set of bank contacts, and the resulting single momentary energization 
of secondary magnet SM is instrumental in 
stepping these wipers one step nearer the 
said bank contacts; and, due to the spacing 
of the contacts of the secondary off-normal 
switch SO, this first secondary step of the 
wipers causes contact 147 of off-normal 
switch SO to move to its alternate position 
and causes contact 149 of said switch to 
move out of engagement with its normal 
contact, but not into engagement with its 
alternate contact, the latter movement being 
performed by the next secondary step of the 
Wipers. 
The next step in the operation consists in 

grounding the strand L six times, followed 
by a single grounding of the strand L. Due 
to the position of the contact 147, the 
grounding of the strand L six times causes 
six distinct energizations of the secondary 
magnet SM over a circuit extending from 
the live pole of battery B8 through the 
winding of said magnet, closed contact 150 
of relay R, alternate contact 147, contacts 
50-47, and so on over the heavily marked 
path to ground at strand L. The first 
energization of the magnet 5M steps the 
wipers into engagement with the first set of 
bank contacts in the desired group and 
moves contact 149 to its alternate position. 
The six distinct energizations therefore 
move the wipers into engagement with the 
sixth set of bank contacts in the particular 
selected group and these are the bank con 
tacts of the line SP. Thus a complete con 
nection is established from the substation M 
over the heavily marked circuit to the Sub 
station N, except that the strands L-L are 
interrupted at the relay CR which I may 
term a “closing' relay. 

Called line idle. 

it will be noted that the above connection 
is completed without the application of the 
finai ground to the strand L. When thisis 
applied, a circuit is completed through the 
lower winding of the relay BR, which, for 
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convenience, I may term a “busy relay be 
cause part of its function is to apply the 
“busy signal to the calling line. The ener 
gizing circuit for this relay extends from 
the live pole of the battery B through the 
lower winding of said relay, closed contact 
151 of relay R, alternate contact. 149, con 
tacts 51—48 and thence - over the lower' hea y 
ily marked path to strand L and ground 
This energization of the relay i3R is no 
mentary only. If it be assumed that the 
alled line S P is idle, then there will be : 
potential at the contacts 55 equal to that of 
battery B, due to the connection of the cut 
off relay and normal contact 84 of the line 
relay, and consequently the movement of 
contact 152 of relay i3R to its alternate po 
sition will not be instrumental in maintain 
ing said relay energized, since battery op 
poses battery over the resulting citeit, 
However, a circuit will be completed from 
the live pole of battery B throigh the 
winding of relay R, iromentarily closed coin 
tact 153 of relay BR and normal contact. 154 
of released relay RR to ground. The en 
ergization of relay R will open contacts 150 
and 151 to disconnect the secondary magnet 
SM and the lower winding of relay i3R. 
from strands Lº—Lº respectively. Ai the 
same time, it will close contacts 154'-155. 
by the latter completing a locking circuit 
through the same grounded contact. 154 of 
the release relay, and, by the former, coal 
pleting a circuit for relay RG, which inlay 
terma “ringing” relay because of its con 
trol over the application of ringing cul'i'ent. 
to the called line. This circuit may be 
traced from the live pole of the battery 13° 
through the winding of cut-off relay CO, 
normal contact 84 of line relay LR, contacts 
55-52, normal contact j52 of relay BR, 
closed contact 154 of relay R, and the wind 
ing of ringing relay RG to ground. At this 
point, it may be noted that where the “slot 
mechanism is omitted at the substation, as 
is the case at substation N, there is no need 
of a battery corresponding to battery 3' of 
the calling line, and the line instead may be 
normally connected to the battery B cor 
responding to the battery B of the calling 
line. The energization of this relay will 
close a circuit extending from ground 
through closed contact 157, closed contact 
158 of relay CR, winding of “flip-flop' 
relay FF to the live pole of the battery B. 
By the closing of contact 159 of “ringing 
relay RG, a connection is completed foil 
wiper 54 through contact 160 of flip-flop re 
lay FF, closed contact 159 and winding of 
tip relay TR to ground. The closing of con 
tact 161 of relay RG completes a connection 
between the live pole of battery B" an: ! 
wiper 53, which includes an impedance coil 
162. Due to the presence of the intertier 

à 156 in the circuit of the ?lip-?lop relay FF, 

battery B through the relay vinding and 

154 of release relay RRº. By means of con 

means of the contacts 172 al{l of 
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said relay is repeatedly energized and de 
energized; and due to the connection of its 
contacts, alternately connects the tip 'eia, 
TR and the ringing generator 163 to the 
wiper 54. Thus intermittently, ringing cili'- 
rent is supplied over a circuit extending 
from the live pole of the geneator {3.3 
through alternate contact 16), wiper 5-4, coil 
tact 57, line limb S', closed contact 5, co 
densei 164, switch-hook G4, call-bell (3:3, 5 
closed contact 73, line limb P', contact 56, 
wiper 53, closed contact 161, impedance coil 
162 to the live pole of battery i3. This 
ringing current is internittently applied to 
actuate the call-bell 66. As soon as the go 
called party responds by removing his 'e- 
ceiver from its hook, he completes a :: 
for battery current through his substation 
and thereby a current fiows from the live 
pole of the battery B through impedance 
coil 162, cosed contact 161, wiper 53, con 
tact 56, line limb P', through the substatio), 
line limb S', contact 56, wiper 54 and when 
ever contact 160 comes into its normal po 
sition through said contact, closed contact 
159 and winding of tip relay TR to ground. 
The relay TR is thus energized upon the 
response of the called party. The resultant, 
opening of its contact 165 prevents: a possi 
ble circuit through protective resistance 166, 35 
contact 1(37 of relay CR and the widity 
of release relay RR° assoon as rela. C'è is 
energized in the subsequent operation. his 
energization of Irelay CR is brought about 
through the other contact. 138 of Irelay TF :) 
which closes an energizing circuit ol' :::: 
relay extending from the live pole of the 

() 

closed contact 168 to ground. In order : , 
the relay CR may remain energized indic 
pendently of subseqi4eint, manipi: latiojn:s () ? 
the called-for party’s Switch-hook, it is pro 
vided with a locking circuit which esite:):: 
through its contact 169 and normal conia: 

) 

tact. 170 of relay CR, a ground connection 
is provided for the bank contact 49 of he 
associated second selector. Vhile the rela, 
CR remains de-energized, this path extein is 
from contact 49, through contact 71 of ii 
mary off-normal switch PO", normal co 
tact, 170 and winding of release relay 
to ground. While relay CR remains (e: 
gized, this ground connection extens 
rectly to ground through its contact (). 

5 

CR, the wipers 53-54, are disconnected li: ; 
ing their selecting moyennents; and tip on the 
energization of said rela, the ta 
strands are finally completed at this ps 
The response of the called party is also 

instrumental in operating the printing 
magnet 58 associated with the line selector 
and also in collecting the token deposited 
in the slot mechanism 69 of the calling ...) 
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party. From the circuit previously traced 
through impedance coil 162 of the called 
line and the line limbs, and tip relay TR, 
it will be seen that as soon as the called 
party removes his receiver and the relay 
CR has operated to close its contact 173, 
there will be a flow of current through the 
l'elay 45 associated with reverse relay RW, 
which may be traced from the live pole of 
the battery B°, through the winding of relay 
45, alternate contact 124 of relay SR 
strand L, over the lower heavily marked 
path to strand L, thence through wiper 
53, contact 56, line limb P, through the 
substation, line limb S', contact 57, wiper 
54, normal contact 160 of relay FF, closed 
contact 159 of relay RG, and winding of tip 
relay TR to ground. Relay 45 will thus 
be energized and, by closing its contact 174, 
will cause the energization of reverse relay 
RW, the circuit for said relay extending 
from the live pole of the battery B, through 
the winding of said relay and closed con 
tact 174 to ground. The opening of con 
tact 175 of relay 45 will prevent a possible 
l'elease circuit through release relay RR" 
when the reversing relay RW is energized. 
As is clear from the cross-connections 176 
17, the energization of relay RW discon 
nects relay PR from strand L and connects 
it to strand L and similarly disconnects 
relay SR from strand L and connects it 
to strand L. Thus the supply of current 
from the batteries b-l' to the substation 
al is reversed and the polarized relay at 
the substation is thereby operated in the 
manner previously described to collect the 
coin deposited in the slot. As pointed out 
heretofore, the ground connection with the 
contact 23 of the master-switch. O is ob 
tained through a contact 178 of the re 
versing relay RW. This relay is also pref 
erably provided with a contact 179 which 
is adapted to ground one terminal of the 
printing magnet 58 which is included in 
circuit with a battery b°, thereby operating 
the printing mechanism in the manner here 
tofore described. Thus it will be seen 
that the token deposited by the calling 
party in case slot service is employed, or 
the record of the call in case measured 
service is intended, are not completed until 
the called party has responded to the call. 
At this point it may be noted that in case 

the meter mechanism X is not to be em 
ployed, preferably the contact 179 of the 
reverse relay would be omitted, alternate 
contact 95 of secondary relay SR of the 
line selector would be directly to ground 
instead of to ground through the relay 61, 
and the wiper 34 would be disconnected 
from the wiper 26 or wholly omitted, to 
gether with the bank contacts 35, from the 
switch structure. It will also be under 
stood that in practice it is not usually con 

sidered necessary to record a completed 
connection against a line whose subscribers 
are equipped with nickel-in-the-slot service. 
no'eover, although the only subscriber's line 
shown in full in Fig. 1 is equipped with 
slot service mechanism, there may be other 
lines belonging to the same calling group 
not thus equipped. Thus, some or all of 
the lines of any calling group may be in 
dividual, Ol' One party, lines having limited 
or heasured service. In such cases, the 
record given by the meter mechanism X 
is highly desirable. Again there may be 
certain groups of lines in which all sub 
scribers are provided with slot service; in 

70 

80 . 

such case the meter mechanism X may be 
Omitted. 
With the parties thus connected, trans 

mission current will be supplied from the 
batteries b-b' to the calling party's trans 
mitter; and to the called party's transmitter 
f'Gim the battery Bº, the latter connection 
being, as before indicated, from the live 
pole of the battery through inpedance coil 
162 to one side of the circuit, and from the 
gi'ounded pole of the battery through tip 
relay TR to the other side of the circuit. 

Called line busy. 
Now, if it be assumed that the called line is 

busy by reason of some other connection hav 
iing been established therewith, then as pre 
viously noted, the test contacts 55 would be 
connected directly to ground. In such event, 
the final Secondary impulse transmitted to 
the connector would, as before, result in 
momentarily energizing the relay BR; but 
said relay would not be allowed to return 
to normal, but would be held up by reason 
of the completion of the circuit through 
the live pole of the battery B° through its 
upper winding, closed contact 152, wiper 
52 and contact 55 to ground. In such event, 
the relay R would be energized as before 
by reason of the closure of contact 153, 
but it would not in turn cause the energiza 
tion of Irelay RG, since the energizing cir 
cuit for this magnet must include normal 
contact 152. On the other hand, by reason 
of the closure of contact 180 of relay BR, a 
busy signal is transmitted to the calling 
pality through the agency of a primary cir 
cuit including interrupter 181, one winding 
of the induction coil 182, and the battery B. 
in association with a secondary circuit in 
cluding the other winding of said induc 
tion coil, a condensel 183, closed contact 
180, the upper heavily marked path includ 
ing line limb P, the receiver and condenser 
at the substation, line limb S, and the 
lower heavily marked path to such ground 
connections as may be found thereon. Due 
to the characteristic signal produced by 
the induction in the secondary circuit, the 
calling party will ande Istand that the de 
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sired line is not available to him and will 
hang up his receiver. 

/eease. 
This leads naturally to the consideration 

of the release of the various switches enn 
ployed in establishing a connection. As 
sunning that the connection has been coin 
pleted between the substations M and N and 
conversation has been carried on between 
these stations, if the calling party at station 
At first hangs up his receive', all the 
switches will be released and rest O'ed to 
normal except, the connector W: if then the 
called party at station N hangs up his re 
ceiver, this connector will je released. Í f. 
on the other hand, the called party first 
hangs up his receiver then the first selecto 
U, second selector V and connector W will 
be released; then as soon as the calling party 
restores his receiver, the line selector (), Yil 
be released. Again, if it be asslined that 
the line circuit of a calling line has been ex 
tended through to the desired called line 
and the latter is found to he busy, then if 
the calling party restores his receiver to its 
hook all the switches will be releasad and 
restored to normal. Likewise if at any time 
in the process of extending the calling Sub 
scriber's circuit, he decides not to coil plete 
the call, he may 'estore his receiver to its 
hook and thereby release all the switches 
which have thus far been operated and they 
will be restored to normal. - 

Considering these releasing operations 
more in detail, it will be remembered that 
during conversation the relays PR and SR 
are maintained continuously energized over 
the calling line circuit. The restoration of 
the calling party's receiver to its hook inter 
rupts this energizing circuit and these 
relays become de-energized, thereby allow 
ing their contacts 102-103 to close, thus 
completing a release circuit which may be 
traced from the live pole of battery B. 
through the lower winding of release 'elay 
RR, closed contact 101 of secondary off 
normal switch S.O. said closed contacts 
102-103, and the winding of release relay 
RR of the first selector U to ground. The 
closing of this circuit energizes both 'elease 
relay's RR abad RR". The former by closing 
its contact 134 completes a locking circii 
extending through its upper winding, closed 
contact 91 of the primary off-normal switch 
PO and normal contact 88 to ground. This 
connection to ground from the contact S4 
also i causes the energization of release mag 
net RM which, due to the mechanical con 
struction of the parts, releases the switch 
wipei's and other parts and allows them to 
return to normal under the action of its 
returning Springs. In order that the wipers 
27 and 28 may be disconnected ition of her 
parts while returning over bank contacts 31 

to ground. 
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and 32 multiply connected to other switches, 
the relay SR is energized during this return 
in ovement. This energizing circuit extends 
from the live pole of battery B through 
the winding of said relay, alternate contact 
90 and alternate contact 94 of release l'elay 
RR to ground. The locking circuit of the 
release relay RR is maintained until the pri 
mary off-normal contact 91 is opened upon 
tdie ietta in of the Switch to normal. "The 
energizing circuit of relay SR is also main 
ained until the wipe's have completed 

thei return novement in a seconday di 
rection. At this time the circuit is inter'- 
ripted at contact. 90 of the secondary off 
norral SYYritch Sí). Alternate contact | 96 
of the release magnet RM is instrumental 
in placing a ground upon the associated 
master-switch bank contact 23 to cause the 
operation of the naster-switch in case the 
release relay RR and release magnet RM 
are energized upon the line. Selector select 
ing the calling line, which would occur if the 
calling party hung up his receive1 before 
the line seleecor had completed the selection. 
The energization of release relay. RR of 

the first selector U, by closing its contact 
J85, completes a circuit from the live pole 
of battery B through the winding of relay 
Si R1, closed contaet 126 of the primary off 
normal switch PO, closed contact 185, and 
winding of release relay Ri to ground, 
thereby maintaining the release relay RR' 
energized, and energizing the secondary re 
lay S.R. The energizing of these relays 
closes a circuit for the release magnet, RM 
which extends from the live pole of bat 
tery B through the winding of said magnet, 
alternate contact 132 and closed contact 130 

The structure of the parts is 
such that the energization of this magnet 
releases the switch and allows its parts to 
return to normal. The energization of re 
lays SR also disconnects the wiper's 40-41 
during their return movement. The circuit 
for the relay's RRI and SIR is interrupted 
by primary off-normal contact. 126 when 
the Switch has reached its normal position. 
The release of the first selector U is relayed 
to the second selector V by the closing of 
alternate contact, 134 over a circuit which 
extends from the live pole of battery B. 
through protective resistance 186, alternate 
contact. 134, closed contact 135, wiper 39, 
bank contact 42. closedl contact 187 of pri 
nary off-normal switch PO” of the second 
selector V and winding of release relay RR 
of said Selector to ground. This circuit is 
lmomentary only being interrupted by con 
tact 135 upon the energization of release 
magnet RMI. 

The energization of release relay RR' com 
pletes a circuit which may betraced from the 
live pole of battery 13 through the winding 
of secondary relay SR, closed primary off. 
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normal contact 137, closed contact 188 of 
relay RR: through the winding of said 
relay to ground, thereby maintaining the 
release relay energized and energizing relay 
SR°. The joint energization of these relays, 
as in the case of the first selector T, com 
pletes an energizing circuit for the release 
magnet, RM which may be traced from 
the live pole of battery B through the 
winding of said magnet and alternate con 
tacts 144 and 142 to ground. The ener 
gization of release magnet, as before, causes 
the restoration of the switch parts to nor 
mal and during this return movement, the 
energization of the secondary relay. SR 
maintains the wipers disconnected. Upon 
the return of the switch parts to normal, 

20 

30 
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45 

the contacts of the primary off-normal 
switch PO are opened and the previously 
traced circuit of the relays SR* and RR 
interrupted. As before, the release of the 
second selector W closes a circuit, which may 
be traced from the live pole of battery B 
through protective resistance 189, alternate 
contact, 141 of relay RR", closed contact 140 
of release magnet RM, wiper 6, bank cor 
tact 49, closed contact 171 of primary off 
normal switch PO, alternate contact 10 
to ground. Under the assumption that the 
calling party has first hung up his receiver, 
he completion of this circuit does not cause 
the release of connector W. This release 
will not occur until the called party at 
substation N restores his receiver to its 
hook. Thus it will be seen that if the 
calling party restores his receiver before 
the called party, the switches Q, U and V 
will be restored to normal. Now when the 
called party hangs up his receiver he will 
interrupt the circuit over the line limbs by 
which the tip relay TR was maintained 
energized, and at once a release circuit Will 
be closed from the live pole of battery B" 
through protective resistance 166, closed 
contact 165 of relay TR, closed contact 
167, through the winding of release relay 
RR to ground, thereby energizing said 
relay to cause it to close alternate contact 154 and thereby energize release magnet 
RM, which, due to the mechanica con 
struction of the parts, releases the switch 
parts and allows them to return to normal 
Since during the conversation, relays R. 
and CR were locked up over a circuit in 
cluding normal contact 154, it will be seen 
that these relays will be de-energized upon 
the energization of release relay RR, and 
furthermore, since the cut-off relay CO 
of the called line and the relay RG are 
held up over a circuit including contact 
154 of relay R, this circuit will be inter 
rupted and the cut-off relay and said magnet 
de-energized and the associated contacts 
allowed to return to normal. Likewise the 
return of the wipers to normal will cause 

8 

a restoration of the primary and secondary 
off-normal contacts PO and SO8 to their 
normal positions. It may also be noted that 
the de-energization of relay CR is instru 
mental in interrupting the energizing cir 
cuit of the release relay RR3. Thus all the 
connector parts are restored to normal. 
Now, if it be assumed that the called for 

line SP be busy, then the restoration of 
the calling party's receiver to its hook will 
cause a release of the switches Q. U, and W. 
by the closing of the circuits in the manner 
just described. From the previous descrip 
tion it will be remembered that when the 
desired called line is busy, the relays BR 
and R are locked up, the former over a 
circuit including the wiper 52 and the latter 
over a circuit including normal contact 154 
of release relay RR. Under these condi 
tions then the relaying action of the second 
selector V will not be impotent, as in the 
case just considered, but a circuit will be 
completed by the energization of its relay 
RR which, as before, will extend from the 
live pole of battery B through protective 
resistance 189, alternate contact. 141, closed 
contact 140, wiper 46, bank contact 49, closed 
contact 171 of primary off-normal switch 
PO, and thence, instead of direct to ground, 
through normal contact 170 and the winding 
of release relay RR to ground. Thus the 
release, relay is energized with the conse 
quent energization of reliease magnet RM!” 
and restoration of the switch parts, as here 
tofore described. To give time for this 
restoration, the release relay RR is locked 
up over a circuit extending from the live pole of battery B8 through protective resist 
ance 190, closed contact 191 of primary oil 
normal switch PO, closed contact 192 of 
release relay RR and the winding of Said relay to ground. 
Now consider the case in which the 

called, instead of the calling, party first re 
stores his receiver to its hook. In such 
event, as heretofore, the circuit of the 
called line is broken with the consequent 
de-energization of the tip relay TR and the 
connector W is released by the closing of its 
circuits in the manner heretofore fully de 
scribed. At this point it will be remem 
bered that the reversing relay RV, by which 
the polarized relay 70 of the slot mechanism 
at the calling station M was actuated, is 
maintained energized during conversation 
by the continued energization of relay 45 
whose energizing circuit extends over One 
side of the heavily marked circuit, out over 
one limb of the called line and back over the 
other, and thence to ground through tip re. 
lay TR. Consequently when the called 
party restores his receiver to its hook, the relay 45 is de-energized. Thus a circuit for 
the release relay RR is completed. This 
circuit extends from the live pole of battery 
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B° through protective resistance 193, closed 
contact 175 of relay 45, closed contact 194 
of relay RW, and winding of release relay 
RR' to ground. The energization of this 
relay is instrumental in causing the release 
of the first selector U with the subsequent 
release of the second selector W in the 
manner heretofore fully described. From 
this it will be seen that if the called party 
first restores his receiver to its hook, all the 
switches employed in the connection are 
restored to normal except the line selector. 
This, however, is restored to normal as soon 
as the calling party interrupts his line cir 
cuit by restoring his receiver to its hook. 
This, as before described, causes the closing 
of contacts 102 and 103 by relays PR and 
SR with the consequerit energization of re 
lease relay RR of the line selector. This as 
before described, is instrumental in retirin 
ing the parts of the line Selector to normal. 

It remains now to consider the effect of 
the calling party's restoring his receiver to 
its hook at various times prior to the com 
pletion of a connection. Thus for example, 
if he immediately restores his receiver after 
having removed it, the effect will be to 
cause an idle line selector to select the 
calling party's line and then immediately 
release and restore all parts to normal. 
From the previous description it will b 
seen that the closing of the calling line cir 
cuit by the removal of the receiver initially 
energizes the line relay LR, and that this 
line relay is then locked up over a local 
circuit independent of the manipulation of 
the switch hook at the substation. Conse 
quently the conditions which determine the 
operation of an idle line selector are main 
tained until such selection is accomplished. 
As soon as this takes place, however, the 
primary and secondary relay PR and 
SR' will not be energized, as before de 
scribed, over the calling line circuit since 
the immediate restoration of the receiver to 
its hook has interrupted the energizing cir 
cuit for these relays. It therefore follows 
that as soon as the actuated line selector has 
established connection with the calling 
party, it is immediately released in the 
manner heretofore described by the closing 
of the release circuit extending from the 
live pole of battery B through the lower 
winding of release relay RR, closed con 
tact. 101 of secondary off-normal switch SO, 
closed contacts 102 and 103 of relays iPR' 
and SiR and the winding of release relay 
ið? to ground. As before indicated, 
at this time the necessary ground connec 
tion to the contact, 23 of the master-switch 
G for causing the operation of the master 
switch extends through alternate contact 
96 and either to ground through normal 
contact 95 and relay 61, or to ground 
through alternate contacts 95, 90 and 94. 
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This the master-switch is operated in the 
manner he'etofore described to bring its 
wipers into engagement with bank contacts 
corresponding to an idle line selector. 
From this i vil be Seen that the removal 
of the calling party's receiver always ex 
tends the calling line circuit through to a 
first selector U, and the restoration of the 
receiver either before this connection has 
been completed, or after it has been com 
pleted and before operating the calling ap 
paratus, is instrumental in releasing the 
parts and placing then in condition for 
Subsequent operation. 

Obviously from the preceding, if the 
calling line circuit has been extended 
through to a first selector U and the calling 
party's receiver is then restored, the same 
release of the line selector will be obtained, 
and this release will be relayed to the first 
Selector U in the manner heretofore de 
scribed. Likewise if the connection has 
been extended to the second selector V, the 
same releasing operations will occur and 
the release of the first selector will be re 
layed to the second selector W with a re 
Sulting Festoration of its parts to normal 
in the manner heretofore described. 

'iRUX KING BETWEEN ExCHANGEs. 
iFor the purpose of trunking between ex 

chainges, preferably employ the circuit 
ai'i'angement illustrated in Fig. 2 which 
is to be considered in connection with the 
diagrain of Fig. 1. Trunking circuits of 
this character may be employed between 
the second selectors W and connector's 
WV, ou' between the first selectors 
U and the second selecio's V. In 
the former case, in order to complete 
the diagrain, Fig. 2 should be placed lo 
tween the parts 2 and 3 of Fig. 1; while in 
the lattei' case, Fig. 2 should be considered 
as interposed, in part 2 of Fig. 1, between 
the wipei's 39, 40 and 41 and the associated 
ank Conta Cis 42, 3 and 44 of the first se 

lector U, it is bringing wiper 39, 40 and! 
41 into co-operation with the bank contacts 
195, 196 and 19, and the wipers 193, 99 
and 200 of the selector into co-operation 
with the baik contacts 42, 43 and 44. With 
this lattei' arrangeinent, the selector i :- 
comes practically a trianlk selector and wil 
be refered to a; sich in the de;cription of 
these trunking circuits, while the switch 
becomes the first selector, leaving V a ser'- 
ond Selector as beilio i'e, co-operating with 
the Connecto i VV. With this atter 
rangement, it is possible to ii) tei connect, 
oil the assumptions of hinded point 
switches and ten per cent ti'i: ) king here 
fore assi:ixed, tea exchanges of ten ihou 
Sand lines each. in Sich give; it as before, 
the lines of each exchange you id iyo di 
vided into o?t?e dired grois foi o 1 2 
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hundred lines each and ten line selector's 
would be assigned to each group, thus pro 
viding one thousand line selectors. There 
would also be one thousand trunk selectors, 
one thousand first selectors, one tholi Sandi 
second selectors and one thousand conne{2- 
tors. The trunks from the trunk selectoi's 
at each exchange would extend to first se 
lectors at its own and every other exchange. 
Thus, preferably the first row or group of 
bank contacts of each trunk selector would 
be assigned to trunks running to the first 
exchange, the Second row or gro li io tio 
trunks running to the second exchange, the 
third row or group to trunks running to 
the third exchange, and so on throughout 
the ten exchanges. Obviously a similar ar'- 
rangement could be provided for intercon 
necting the selectors in case the trunking 
circuits were arranged between the switches 
W and W. With the arrangement outlined, 
it will also be apparent that connection may 
be made with exchanges having less thii). 
ten thousand lines. In such event, if any 
exchange has less than one thousand lines, 
one set of selectors could be omitted cin 
pletely from such exchange. By thus onlit 
ting, say, the second selector's, the wipers 
of the connectors would be multiply con 
nected directly to the bank contacts of the 
first selectors. 

Referring more particularly to the dia 
gram of Fig. 2, the apparatus to the left 
of the dot and dash line E-E will ordi 
narily be located at one exchange, while 
that to the right of said line will be locatel 
at another exchange, usually located at 
Some distance from the first, and conversa 
tion and the necessary signaling operations 
will be carried on by the use of the two 
trunks Li-ii only. The switch mecha 
nism U at the right of the diagram includes 
in addition to the wiper's 198, 199 and 200, 
heretofore referred to, the usual primary 
magnet, fM, the secondary magnet SM 
primary off-normal switch PO, Secondary 
off-normal switch SO, secondary relay 
SR, release relay RR and release magnet, 
RM all of which co-operate in the manner 
heretofore presented in describing the se 
lectors U and V. The remaining appa 
ratus includes merely simple mechanism 
which is diagrammatically illustrated and 
its functions will be understood from the 
description of the operation of the circuits. 

Operation. 
Considering the complete diagram of 

Fig. 1 with the trunking circuit of Fig. 2 
interposed between the switches U and W. 
as heretofore described, the operation of 
the trunking circuits will now be considered. 
Assuming that the calling party removed 
his receiver from its hook and thereby ex 
tended his line circuit to include the trunk 

selector U, it will be necessary for him 
to operate his dial mechanism five times 
instead of four, as heretofore described, in 
order to complete his connection with the 
desired called line. 
pulses will be instrumental in causing the 
trunk selector U to move its wipei's to that 
group or row of bank contacts having ac 
cess, over connected trunks, to the exchange. 
in which the desired cailed line terminates. 
Subsequent impulses will successively oper 
ate the first selector U second selector W. 
and the connector W of the selected ex 
change, in the Saine manner as the four Sets 
of impulse operated the first 
second selector and connector as heretofore 
described. Considering this operation more 
in detail and assuming that the calling 
party has removed his receiver and trans 
initied his first set 
to transmit the second set of impulses, then, 
inder this assumption, the wipers 39, 40 
and 41 of the trunl: selector II will be in 
engagement with the bank contacts 195, 

The first Set of im- 70 

75 

selector, 80 

of impulses and is about 85 

196 and 197 associated with the trunks 90 
L-L which extend to be desired ex 
change. Now assuming that the calling 
party is calling the same number in the 
selected exchange as before, then the sec 
ond set of impulses will successively ground 95 
the trunk L of the trunk selector U three 
times followed by a single grounding of 
the strand L. These impulses will be re 
peated over the trunks L and L to the 
selected exchange, there to cause the first 90 
selector U to step its wipers 198, 199 and 
200 to the third group of bank contacts 42, 
43 and 44. Each ground placed upon the 
trunk L will complete a circuit extending 
from the live pole of battery 13 through 
the winding of primary relay FR", normal 
contact, 20i, bank contact 196, wiper 40 to 
the trunk I, and thence to ground. Thus 
each grounding of the trunk L will cause a momentary energization of the relay PR 
which in turn by its contact 202 will mo 
mentarily ground the trunk L' thereby coin 
pleting a circuit, which may be traced from 
said trunk through normal contact. 203 of 
the relay 204, closed contact 205 of relay 
206 and winding of primary relay PR to 
the live pole of battery B. This will in 
turn monentarily energize primary relay 
PR, which, through its contact 20, will 
complete a circuit for the primary magnet 
PM which may be traced from the live 
pole of battery 3° through the winding of 
said magnet, closed contact. 208 of off-nor 
mal switch SO°, closed contact 209 of re 
lease relay RR and closed contact. 207 to 
ground. Thus it will be seen that each 
ground placed upon the trunk i causes a 
momentary energization of the primary 
magnet, Pi which causes a corresponding 
advance of the wipers of the switch U. 
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Before considering the effect of the ground 
placed on the trunk L, it should be noted 
that the energization of relay PR closes 
its contact 210 to thereby energize relay 
211, which in turn closes its contact. 212 
to thereby establish a locking circuit ex 
tending through bank contact 195, wipe' 
39, closed contact 135, normal contacts 134 
and 133, to ground. The energization of 
relay 211 by closing its contact. 213 com 
pletes an energizing circuit for relay 214. 
which in tuin is locked up over a circuit 
including its closed contact. 217 and closed 
contact 218 of relay 219. Relay 219 has a 
double winding which is grounded at its 
center aindi connectedl between tie ti' links 
L-L by way of contacts 220 and 221 on 
the one hand, and contacts 222 and 223 on 
the other. The single grounding of the 
trunk i' following the groundings of the 
trunk L, compieties an energizing circuit. 
for the secondary relay SR' which may be 
traced from the live pole of battery B" 
through the winding of said relay, normal 
contact. 224, contact 19, wiper 11, and 
strand L', to ground. The resulting single 
energization of the secondary 'eiay 8 
nioves its contact, 225 to its aiternate posi 
tion thereby connecting trunk E. to ground. 
This grounding of the trunk i? completes 
an energizing circuit for the secondary re 
lay SR which may be traced from the live 
pole of battery B through the winding of 
said relay, normal contact 223, trunk I, to 
ground. The energization of the relay SiR 
similarly grounds that portion of the trunk 
L to the right of contact 223 through the 
agency of its contact 227, and an energizing 
circuit for the secondary relay SR’ is 
thereby completed over a path which may 
be traced from the live pole of battery i3° 
thl'ough the winding of said relay, closed 
contact 228 of off-normal switch SO, closed 
contact. 229 of off-normal switch PO to 
trunk L and ground. This it will be seen 
that the single grounding of the trunk L. 
causes an initial energization of secondary 
relay SiR which is instrumental in clos 
ing a circuit for the secondary magnet SM 
which includes the alternating current 
generator 230, normal contact. 231 of release 
relay RR and closed contact 232 of relay 
SR". The resulting repeated energizations 
and de-energizations of secondary magnet 
SM cause the wipers of the switch U to 
nnove in a secondary direction over the con 
tacts of that group to which the wipei's 
have been ano ved by the primary magnet 
Pv1. Upon the first secondary movement, 
the secondary off-normal contacts SO are 
opened and the initial energizing circuit 
of the relay SPR is replaced by a circuit 
including alternate contact 233 of Said re 
lay, normal contact 234 of the release re 
lay, closed contact 235 of release magnet 
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RM and wiper 198 to ground, so long as 
said Wiper engages a grounded contact 
which it will continue to do until an idle 
selector W is found. When such a selecto' 
is encountered, the circuit of the relay Sir 
wili be opened and in turn will open the 
circuit of the secondary magnet St I and 
thereby discontinue the further secondary 
movement of the wipers 198, 199, 200 in 
the same manner heretofore expiained in 
describing the operation of the switches; U 
and W. During the secondary movement 
of the wipers they are disconnected by 
means of the contacts 236 and 237 of relay 
SR". Thus far the circuit of the calling 
line has been extended through the trunk 
selector and the trunks 'L' to the first 
Selector' Ül. 
The next step in the operation consists in 

transmitting four impulses over the primary 
side of the circuit followed by a single 
Secondary impulse. As before, the primary 
inpuises are repeated by means of the re 
lays PR" and PR”, but in this instance the 
energizations of relay PR do not complete 
a circuit through the primary magnet PM 
of the first selectoi U as before, but in 
stead completed a circuit through the 
primary magnet PM" of the second selector 
V which máy be traced from the live pole 
of battery 3' through the winding of said 
magnet, closed contact 136 of the off-normal 
switch SO, bank contact 43, wiper 199, 
ciosed contact, 236 and closed contact 207 
of relay PR to ground. The subsequent 
Secondary impulse is similarly repeated by 
means of the secondary relays SR and SR 
but in this instance, the movement of con 
tact 227 of relay SR to its grounded posi 
tiom does not complete a circuit through 
relay SR of the first selector U but in 
stead completes a circuit through the corre 
sponding relay SR of the second selector 
V which may be traced from the live pole 
of battery Bºthrough the winding of sai 
relay, closed contact 137 of off-norinal 
switch PO", closed contact. 138 of osi-ni 
mal switch SO, bank contact 44, wiper 200, 
closed contact. 237, trunk L and alteria:{e 
contact, 227 of relay SR to ground. This 
the repeated primary and secondary iii 
pilses are instrumental in Operating ºle 
second selector W in the manner hereio foie 
described. Likewise the primary and sec 
ondary impulses which operate the con 
nector W are repeated by means of the re 
lays PR and PR in the case of the primary 
impulses, and relays SR and Si in the 
case of the secondary impulses. 
Now if it be assumed that the liine wyt 

which the connector W establishes coinine 
tion is busy, then the apparatus of the 
trunking circuit wiil not be further acti irak 
ed until the calling party hangis ut) is 
receiver and the parts are released, as will 
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be hereinafter more fully explained. A 
path for the current which produces the 
busy signal, however, will be provided back 
from the connectoi' over the trunk i' in 
cliding condensers 238 and 239, normal con 
tact 202 of primary relay PR* and con 
denser 2 () and thence to the calling line 
as before, returning to the grounds on the 
other side of the circuit, which grounds 
inclide that from the contact. 197 through 
normal contact. 224 of relay P: of relay SR" 
and battery B. 
Now if the called line is found idle, then 

upon the called party removing his receiver 
from its hook, it will be remembered that he 
completes a circuit from the Wipei' 53 out 
over the line limb P and back over line limb 
S', through wiper 54, normal contact 160, 
closed contact 159 and winding of the tip 
relay TR to ground, thus effectually con 
necting the wiper 53 to ground. As before, 
current is supplied to this wiper from the 
live pole of battery B through impedance 
coil 162 and closed contact, 161 of relay RG, 
but in addition, current is supplied to the 
same wiper from the live pole of battery 
B. through the winding of relay 204, nor 
mal contact 227, trunk i' including closed 
contact 23, wiper 200, bank contact 44, 
tact 51, alternate contact 149 and closed 
contact 173. The relay 204 is there 
by energized by the consequent connecting 
of the sections of the trunk L. As soon 
as these t1unking sections are united, a cir 
cuit is completed through the polarized re 
lay 241 which may be traced from the live 
pole of battery B through the winding of 
relay 204, normal contact 227 of relay SR 
to trunk L' as before, part of the current 
flowing to ground through the called sub 
station as before, and a part over the trunk 
L”, through normal contact 225 of relay 
SR", the windings of polarized relay 241, 
closed contact, 242 of relay P*, normal con 
tact 202 of relay PR", trunk ?, alternate 
contact. 203 of 'elay 204, winding of relay 
243 to ground. The closing of this circuit 
callses a movement of contact. 244 of polar 

9 ized relay 241 to its closed position and, in 
addition, the closing of contact. 245 of relay 
243. The closing of the latter contact 
causes the energization of relay 206 with the 
consequent closing of its contact. 246 form 
ing part of the release circuit, and the clos 
ing of a locking circuit extending through 
its contact. 247 and closed contact 248 of 
off-normal switch. PO, thus locking the 
relay 206 up through a primary off-normal 
switch contact. The opening of contact 
205 disconnects the primary relay PR from 
the trunk I', while the opening of contact 
226 of relay 204 similarly disconnects the 
winding of secondary relay SR from the 
trunk L. The closing of contact 249 of 
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relay 206 unites the sections of the trunk 
L*. On the other hand, the closing of the 
contact 244 of the polarized relay 241 com 
pletes an energizing circuit for relay P* 
which is immediately replaced by a locking 
circuit including closed contact 250, bank 
contact 195, wiper 39 and thence to ground. 
The resulting opening of contact 242 there 
upon interrupts the circuit of the polarized 
relay 241. The completion of the trunk 
by joining its normally disconnected sec 
tions provides a path for current for the 
relay 45 which controls the reversing relay 
RV and as before, this relay is operated to 
supply reversed current to the calling sta 
tion for the purpose heretofore mentioned. 

Release. 
If at the end of conversation it be as 

sumed that the calling party first hangs up 
his receiver, then the release of the linese 
lector Q. and trunk selector U Will be 
brought about in the manner heretofore de 
scribed, and the connection of the wiper 39 
to ground will be momentarily interrupted, 
thereby interrupting the locking circult of 
relays P and 211, the de-energization of 
the former restoring its contacts to normal, 
and the de-energization of the latter con 
necting the relay 219 in bridge of the trunks 
LL, thus grounding each trunk through 
a winding of said relay 219. As a result 
of this, current flows from the live pole of 
battery B" through the winding of relay 
204, normal contact 227, trunk L, closed 
contacts 223 and 222 and the right hand 
winding of relay 219 to ground. This 
causes relay 219 to open its contact 218 and 
thereby interrupt the locking circuit of re 
lay 214 which is provided with a copper 
shell for the purpose of causing its slow 
de-energization and consequently its slow 
release. By this means the grounds ap 
plied to the trunks LL are maintained a 
suficient length of time to enable a proper 
operation of the mechanism at the distant 
exchange. At this point its may be ob 
served that the relay 243, after being ini 
tially energized over the circuit including the 
polarized relay 241, is maintained energized 
over a circuit extending from the live pole 
of battery B, through the winding of re 
lay 45, alternate contact 124 of relay SR', 
trunk L, wiper 41, contact 197, alternate 
contact 224 of relay P', trunk L', alternate 
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contact 203 of relay 204 and winding of 
relay 243 to ground. So long as this re 
lay remains energized, the release circuit 
for the selector U is maintained opened 
at the contact 251 of said relay. In view 
of the maintaining circuit for the relay 
243 extending through the wipers of the 
trunk selector U, it will be apparent that 
as soon as said selector is released, this 
maintaining circuit will be interrupted and St. 
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the release circuit for the first selector U. 
will be closed at the contact 251. This cir 
cuit may be traced from the live pole of 
battery B through protective resistance 
252, closed contacts 251-246, normal con 
tact 253 of release relay RR and through the 
winding of said relay to ground. The re 
sulting energization of the release relay 
closes an energizing circuit for the release 
magnet RMº Which includes alternate con 
tact. 231 of said relay and closed contact 
232 of the secondary relay S.R. The en 
ergization of the release relay closes alter 
nate contact 253 which thereupon estab 
lishes an energizing circuit which extends 
from the live pole of battery B5 through 
the winding of relay SRF, closed contact 
251 of ofl-normal switch POº, alternate con 
tact 253 and winding of release relay RR 
to ground, thereby disconnecting the wipers 
199 and 200 and maintaining the release re 
lay energized until the switch parts alre 
restored to normal in the manner heretofore 
described in connection with the description 
of the operation of the other selectors. As 
in other cases, the Wiper 198 is momentarily 
connected to the live pole of battery B by 
way of closed contact. 235, alternate contact 
234 and protective resistance 255. This 
circuit is interrupted upon the energization 
of release magnet RM, but its duration is 
of sufficient length to cause the energiza 
tion of the release relay RR° of the second 
Selector V, thus causing a restoration of the 
parts of this circuit to normal but without 
causing the release of the connector W. 
Thus, as before, the hanging up of the call 
ing party's receiver restores all the appa 
l'atus to normal except the connector asso 
ciated with the called line. This connector 
is subsequently restored upon the restora 
tion of the called party's receiver" to its 
hook in the manner heretofore described. 
Now if it be assumed that at the end of 

conversation the called, instead of the call 
ing, party first hangs up his receiver, then, 
as previously described, the ground connec 
tion from the wiper 53 over the called line 
and through the winding of tip relay TR 
will be interrupted and at once release cir 
cuits for the trunk selector U, the first se 
lector W and the connector W will be closed, 
The latter as previously traced extends 
from the live pole of battery B8 through 
protective resistance 166, closed contacts 
165 and 167 and winding of release relay 
RR to ground. The releasing operation 
which follows the closing of this circuit 
has been described heretofore. The release 
circuit of the trunk selector U is completed 
as the result of the de-energization of relay 
45 which is held up during conversation 
Over the called line. This circuit includes 
protective resistance 193, closed contacts 175 
and 194 and the winding of release relay 
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RR and, together with the consequent re 
leasing operation of the trunk selector U, 
has been described heretofor?. The release 
circuit of the first selector U is closed by 
reason of the de-energization of relay 204 
which, as previously noted, is also held up 
during conversation over the called line. 
The de-emergization of this relay interrupts 
the previously traced maintaining circuit 
of relay 243 at contact 203. The resulting 
closing of contact 251 of relay 243 com 
pletes the release circuit for the release 
lelay RR of the selector U and causes the 
restoration of its parts in the mannel here 
tofore described. The release of the first 
Selector U is instrumental in causing the 
subsequent release of the second selector V, 
as heretofore described. Thus the restora 
tion of the called party's receiver to its hook 
l'estores all the mechanism to normal ex 
cept the line selector connected to the call 
ing line. This is subsequently released 
upon the restoration of the calling party's 
receiver to its hook, in the manner hereto 
fore described. 
Now if it be assumed that the calling 

party has extended his line circuit through 
to the trunks L-L and then restores his 
receiver to its hook, then, as before, the re 
lease of the trunk selector J will interrupt 
the locking circuit of relay 211 at bank con 
tact 195 and the trunks L*—Lº Will be 
grounded through the windings of relay 219 
respectively. Since at this time the relay 
204 has not yet been operated (it being 
remembered that it is operated only upon 
the response of the called party) a circuit 
Will be completed from the live pole of bat 
tery B through the winding of secondary 
relay SR, trunk L, closed contacts 223 
and 222 and winding of relay 219 to ground. 
Likewise a path will be completed from the 
live pole of the same battery through wind 
ing of primary relay PR, closed contact 
205, normal contact. 203, trunk L', closed 
contacts 221 and 220 and a winding of relay 
219 to ground. The result of the closing 
of these circuits will be to enelgize relay 
219 to open its contact. 2 is and thereby cle 
energize relay 214, this interrupting the 
connections between t'i niks and the wind 
ings of the relay 219. Since under the as 
sumption no switches to the right of the line 
E-E have been operated, the resulting 
energization of the primary relay PR5 and 
Secondary relay SR will perform no use 
ful function, but, without their energiza 
tion, the switch parts are restored to their 
normal positions. If now it be assumed 
that the calling party has extended his cir 
cuit far enough to cause the operation of 
the selector U and then releases by restor 
ing lais l'eceiver to its hook, then the simul 
taneous energization of the primary relay 
PR and secondary relay SR5, jüst de 
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scribed, will provide a new release circuit 
for the release relay RR of the selector J. 
The formei' release circuit cannot be closed 
at this time because relay 204, which con 
trols the energization of relay 206, is not 
energized until the called party responds by 
removing his receiver from its hook. The 
new release circuit extends from the live 
pole of battery B through protective re 
sistance 252, closed contact 256 of relay Sii, 
closed contact 257 of relay PRº, normal con 
tact. 253 of relay RR and the winding of 
said relay to ground. The result of the ener 
gization of release relay Ri is the restora 
tion of the switch parts to normal in the 
manner ihreretofore described. If the coii 
nection has been extended fair enough to 
cause the operation of the second selector 
W, its release will follow the release of the 
Selector U in the manner heretofore set forth. 
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In Fig. 3 of the accompanying drawings, I 
have illustrated a modified connector circuit 
which differs from that of the connector W. 
of Fig. 1 in having (1) its strands L°-L 
connected to wipers 53-54 respective 
ly instead of to wipers 54-53 respectively: 
(2) a condenser 25s interposed in the straid 
L”; (3) a connection 259 from contact. 159 to 
the portion of the strand L. lying between 
condenser 258 and contact 173 of relay CR; 
(4) a connection extending from that portion 
of the strand L to the left of condenser 258, 
through normally open contact 260 and 
winding of impedance coil 261 to ground; 
and (5) a connection between the live pole 
of the battery B° and contact 161 of ringing 
relay RG which includes the winding 162 
wound upon the same core as the winding 

. 261 and corresponding to the impedance coil 
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162 of the connector W. The operation of 
these circuits is substantially the same as 
that of the circuits of connector W except 
in certain particulars which will now be 
described. As before, relays l and RG 
are held up upon the establishment of con 
nection with an idle called line and the 
flip-?lop relay FIF is intermittently ener 
gized to apply ringing current to the called 
line, and, during the non-linging intervals, 
to connect the wiper 54through normal con 
tact 160, closed contact 159 and winding of 
tip relay TR to ground. Upon the response 
of the called party, tip relay TR is there 
fore energized and in turn energizes the 
closing relay CR, as before. In addition, 
the closing of contact. 260 of tip relay TR 
connects the portion of strand L to the 
left of condenser 258 to ground through im 
pedance winding 261. Thereupon, relay 45, 
associated with the reversing relay RW, is 
energized and maintained energized so long 
as the tip relay is held up. Thus the relay 
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45, as before, is held up during conversa 
tion, but in this instance over a circuit eN 
tending directly from sti'ahd i? to ground 
through a contact of the ti) relay instead 
of to ground over the cailed liine and tre Gugli 
the winding of the tip relay. During on 
versation, talking current is supplied to tie 
called party from the battery 13° through 
impedance winding 162 and closed contact 
161 to one side of the circuit, and froin the 
grounded pole of the battery 3° through the 
winding of the tip relay TR and conductor 
259 to the other side of the circuit. 
by means of the conductor 259, cit'ent is 
supplied to one side of the circuit without 
passing through relay contact: 159 and 16), 
thereby deceasing the number of relay con 
tacts in the transinission circuit. The parts 
of the connector W, which are the same as 
those of the connector W, are designated by 
like characters. Consequently the descrip 
tion of the circuits of the connector Where 
tofore given may be read equally well upon 
the circuits of 
heretofore pointed out. 

W2. 

Tn Fig. 4 of the accompanying dira\vings, 
I have illustrated a modified connector cin'- 
cuit which is designed for use in cases where 
a number of lines extend to a private branch 
exchange or to telephones having the same 
telephone number and usually located at 
one place, such as in a suit of offices. The 
circuits are so arranged that the connector 
will operate to pick out the first, idle line 
running to the subscriber, and if none of the 
lines are idle, a “busy signal will be re 
turned to the calling party. This circuit 
differs from that of connector W princi 
pally in having a relay 262 which is held 
up whenever the connector connects with a 
busy line and thereby completes a vibratory 
circuit for the seconday magnet, 8Mi to 
cause a further advance of the switch wipers 
in a secondary direction. This relay is also 
instrumental in applying the so-called bitsy 
back signal to the calling line. By referring 
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more particularly to Fig. 4, it will be seen 
5 

connector W in having a connection through 
that this circuit differs from that of the 

this relay 262 extending from battery to 
the upper winding of the busy relay BR, in 
having a busy back circuit including an ad 
ditional contact 263 on the ringing relay 
RG, and in providing the secondary relay 
SM with vibratory contacts 264 and a con 
nection to ground extending through con 
tact 265 of relay 262. In this instance also 
the initial energizing circuit for the relay 
R extends to ground inamediately after pass 
ing through contact 153 of relay BR in 
stead of extending through contact 154 of 
the release relay RR to ground. In the 
operation of the connector, if the first line 
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encountered is busy, the operation of the 
various relays and associated parts is the 
same as heretofore described. If, on the 
other hand, the first set of bank contacts 
55“, 56°, 57“, is found to be that of an ein 
gaged line, then, as previously pointed out, 
there will be a ground connection to the con 
tact 55, and as soon as wiper 52 engages 
said contact, the final secondary impulse 
coming over the strand Li will be instru 
lmental in monentarily energizing relay BR. 
and when energized, it will be held up 
through its contact. 152, wiper 52 and 
grounded contact 55°. This ground connec 
tion will also complete a circuit for the re 
lay 262 which may be traced from the live 
pole of battery B through the winding of 
said relay, alternate contact 152, wiper 52 
and grounded contact The resulting 
energization of relay 262 will inter;pt the 
secondary circuit over which the buig: ? ) Ick 
signal is transmitted at its contact 180°. 
Furthermore, the energization of this relay 
will complete the vibratory circuit for the 
Secondary magnet SMI and cause the same 
to advance the wipel's into engagement with 
the next set of bank contacts 55", 56, 57. 
If now it be assulined that the line corre 
sponding to this set of contacts is idle, then, 
as previously explained, there will be a con 
nection from contact 55º to battery. Con 
Sequently as Soon as Wiper 52 engages con 
tact 55, relays BR and 262 will be de-ener 
gized. The de-energization of the latter 
will interrupt the vibratory circuit of the 
secondary magnet and close the busy back 
circuit at contact, 180°, but in the meantime, 
the return of contact. 152 of relay BR will 
complete a circuit, for ringing relay RG, 
which upon being energized, will interrupt 
the busy back circuit at contact 263. Con 
sequently no busy back signal will be trans 
hitted, but on the other hand, a circuit for 
flip-flop relay FF will be closed and a 
signal transmitted to the called station as 
heretofore, with a like operation of the ap 
pa'atus upon the response of the called 
party. Now if it be assumed that the second 
set of contacts 55, 56, 57 are those of a 
busy line, then the relays BR and 262 will 
not be de-energized and consequently, the 
vibratory circuit of the secondary magnet 
SM will be maintained and the wiper's con 
sequently moved into engagement with the 
next set of bank contacts 55, 56°, 57. If it 
be assumed that in the present, instance there 
are but two lines running to the one office 
and laving the saime nimber, then the set 
of contacts 55, 56°, 57, will be dead, that 
is, neither connected to ground or battery. 
Consequently, upon the engagement of 
wiper 52 with contact 55°, the relays BR 
and 262 will be de-energized with the result 
ing return of their contacts to normal. This 
as before, will stop the further secondary 
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movement of the wipers, will close busy 
back circuit at contact 1808, but will not be 
instrumental in energizing the ringing relay 
RG, since to do this it is necessary that the 
engaged bank contact be connected to 
battery. Therefore, the busy back circuit 
through contact. 263 of relay RG will be 
laintained. This circuit may be traced 
from ground to battery B, secondary wind 
ing of repeating coil 182, condenser 183. 
closed contacts 180° and 263 to the strand 
i., thence over the primary side of the cir 
cuit through the substation and back over 
the secondary side of the circuit to the 
varios gronds existing theireon, as traced 
before in connection with the description 
of the circuits of the connector W. The re 
leasing Operation is the same as that of con 
hector W and need not be repeated. 

Party /ine connector Tº. 
In Fig. 5 of the acco; panying drawings, 

I have ilustrated a connector circuit vhjel 
is designed for use with sibscribe's lines 
having a plurality of substations located 
thereon. The general operation of this co 
nector is the sanie as that of the othei's, pre 
viously described, but in addition, it is 
associated with a so-callel party line ring 
ing switch which is actuated in response to 
impulses transmitted from the calling sta 
tion to connect a Source of ringing current 
suitable to actuate the call-bell of the desired 
substation on the line. In the present in 
stance I have illustrated four generators 
163, 163, 163", 163 which are designed to 
supply alternating current of different five 
quencies to the called line and the line in 
tuin is provided with four call-bells or 
other signal devices which will respond to 
the current transmitted from the genei'ato's 
l'espectively, that is one call-bell will 
respond to current from the generator 
163 only, and another will respond to c. 3'- 
'ent from the generato' 163 on, and so 
on. Any preferred system of Selective ring:- 
ing inay be eimployed and the one I 
have illustrated is iner'ely typical andì (lor 
l'esponds to that disclosed in Patent, 30. 
749,533, gi'anted January 10, 1905, to 
William W. Dean. For the purpose of ac 
tuating the party line switch to connect the 
proper generator and circuit, the calling 
party transmits othe' in pulses in addition 
to the usual impulses by which the calling 
line circuit is extended to the called ine. 

Referring in detail to the operation of the 
circuits of this connector, the primary and 
Secondary movements are accomplished 
in the manner heretofore described by re peated energizations and de-cinergizations 
of the primary and secondary magnets iPA: 
and SM. In this instance, however, the 
Secondary impulse which, in other cases 
causes the energization of relay BR, causes 
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É inomentary energization of Irelay 266 
over a circuit extending from strand Li 
through closed contact. 151, normal contact 
267 of relay 266 and the winding of said 
relay to the live pole of the battery B. 
The resulting energization of relay 266, by 
means of a make-before-break contact, in 
terrupts this initial energizing circuit and 
replaces it by a circuit extending from the 
live pole of battery B° through the winding 
of said relay, alternate contact 26, and nor 
nal contact 154 of relay RR° to ground. 
The “party-selecting impulses which must 
now follow, include a certain number of primary impulses followed by a single sec 
ondary impulse. If it be assumed that the 
party whose call-beil responds to current 
from the generator 163° is Wanted, then, ac 
cording to the present diagram, the party 
Selecting impulse would include: a single 
primary impulse followed by a single second 
alry impulse. The single primary impulse is 
transmitted over a circuit extending from 
ground to strand L', thence via closed-contact 
150 of relay R, alternating contact. 268 of re 
lay 266 and winding of motor magnet MM 
of the party line switch to the live pole of the 
battery B". Due to the mechanical construc 
tion of the parts hereinafter described, the single energization and de-energization 
of the motor magnet MMF will cause the 
wipel: 269 to step into engagement with 
bank contact 270 corresponding to generator 
16:3. The party line switch is provided 
with an off-normal switch O which is 
closed upon the first movement of the 
wipe 269 from normal. The following 
secondary inpulse, constituting a part 
of the party-selecting impulses, will ex 
tend from ground to the strand L and 
thence by a closed contact 151 of relay R. 
closed off-normal switch O' and the lower winding of relay BR to the live pole of 
battery 3”. This secondary impulse is thus 
imistrumental in- energizing the relay BR 
which will be locked up in case a busy line 
is e1}:ountered, or immediately released in 
'a: the encountered line is idle. The op 
erations following this energization of the 
relay BR, including release are the saile as 
heretofore described and therefore need not 
be repeated, except to state that the energi 
zation of release relay RR", in addition to 
closing an energizing circuit for the release 
magnet RMI of the connector, closes a like 
circuit for the release magnet RAA of the 
party line ringing switch and thereby causes 
the restoration of that switch to normali; as 
more fully explained hereinafter. It will 
be noted however, that the contact 160 of re 
lay FF now intermittently applies ringing 
current from the selected generator in 
stead of always from the same generator 
as in the previously described circuits. 
In the diagram of this connector, it will 
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also be observed that a condense 258 is 
interposed in the strand L and that the 
relay 45 associated with the reversing relay 
RW is held up during conversation through 
a tap extending from said strand through 
closed contact 260 of tip relay TR and im 
pedance coil 261", the same as in the circuits 
of the connector W. previously described. 

Party line connector W4. 
In Fig. 6 of the accompanying drawings, 

! have illustrated a second party line con 
nector circuit designed for use in a system 
in which the different parties on the line are 
to be selectively signalled by means of a 
code including any desired sequence of long 
or short rings or a combination of both. 
The general arrangement of this connector 
circuit has the same characteristic as those 
heretofore described and differs essentially 
from the circuit of connector Willustrated 
in Fig. 5, by having a party line ringing 
switch provided with a plurality of wipei's 
and sets of bank contacts arranged to cut 
in ringing machines having different im 
pulse wheels each arranged to make and 
break a ringing generator according to the 
code signal that is to be transmitted. The 
mechanism of the party line ringing switch, 
which is diagrammatically shown in Fig. 
6, is fully illustrated in Figs. 18 and 19 and 
will be more fully hereinafter described. 
IDue to the arrangement of this party line 
switch, the flip-flop relay FF of the pre 
vious diagram is omitted and the relays TR 
and RG are provided with additional con 
tacts; 
Referring to the operation, the same meth 

od of transmitting additional impulses for 
the purpose of selecting the desired party 
are to be employed as in the case of connec 
tor Wº. As in that case the secondary im 
pulse which ordinarily would operate the 
relay BR, is transmitted through normal 
contact. 267 of relay 266 and the winding of 
said relay to the live pole of battery B. 
The resulting energization of relay 266 in 
terrupts the connection of the secondary 
magnet SM with the strand L, replaces it 
by a connection through motor magnet 
M. Ms of the party line switch and pro 
videsa locking circuit for Said relay. The subsequent primary selecting impulses are 
thereupon transmitted as before, through 
the motor magnet M M to cause a step-by 
step novement of the wiper's 271,272, 
273, over their associated bank contacts 
274,275, 276. Upon the first movement 
of these wipers from normal contacts 
277 and 278 of off-normal switch O are closed. Gonsequently the Secondary im 
pulse is transmitted over a circuit including 
strand L, closed contact 151 of relay R, 
closed contact. 278 of switch O, the lower 
winding of relay BR and battery, Thus the 
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relay BR is energized, as before, to cause 
the subsequent operation of other parts. If 
the line selected is busy, as before, the relay 
BR will be locked up over wiper 52 and the 
busy back signal will be transmitted to the 
calling party. Upon the subsequent release 
of the connector, due to the calling party 
hanging up his receiver, contact 279 of re 
lease magnet RM will be grounded and 
thereby a release circuit completed for 
the release magnet RM8 for the party 
line switch, which will thereupon be re 
stored to normal. In case the selected 
line is found to be idle, the energization 
of relay BR, which will be momentary, 
will cause the operation of relays R and 
RG as before explained. The energiza 
tion of relay RG will connect wiper 54 
of the connector directly with wiper 271 of 
the party line switch. Similarly, the clos 
ing of contact 159 of relay RG will connect 
the same wiper of the connector through the 
winding of tip relay TR to the wiper 272 
of the party line switch. The closing of 
contact 280 of relay RG will ground wipel 
273 of the party line switch. Now assuming 
that the wipers 271. 272, 273 have been 
moved to the first set of contacts 274, 275, 
276, then, as soon as wiper 273 is grounded, 
a vibratory circuit is completed for the con 
nected motor magnet MM which is de 
signed to cause the rotation of its impulse 
wheel 281. This impulse wheel controls 
contacts 282 and 283 which make and break 
contact between the contact 274 and the 
generator 163 on the one hand and contact 
275 and ground on the other. These con 
tacts are so positioned that at the instant 
ground is removed from contact 275, the 
generator is connected to contact 274. The 
impulse wheel 281 may be provided with 
teeth arranged in any desired order for 
the purpose of actuating the contacts 282 
and 283 according to a predetermined code. 
In this instance, the impulse wheel 281 
which is associated with the first set of bank 
contacts is provided with evenly spaced 
teeth and consequently will transmut a sin 
gle impulse at regular intervals whereas im 
pulse wheel 281 associated with another 
set of contacts 274, 275,276 is arranged to 
transunit two inpulses at regular intervals. 
This results, in the former case, in a repeti 
tion of single “rings' at the substations on 
the connected line, and in the latter case, in 
the repetition of double “rings'. Obvious 
ly, other arrangements of teeth may be em 
ployed, and it should be understood that the 
illustration is merely typical. The impulse 
wheel 281 is so positioned that whenever the 
motor magnet MM is actuated to rotate the 
said impulse wheel, the code signal trans 
mitted from the ringing generator 163 to 
the called substation is always started at 
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the beginning of a code. This insures that 
the proper code shall be transmitted to the 
called substation, thus insuring against the 
splitting up of the different distinctive code 
signals, preventing false code rings. This 
method of obtaining this positive action of 
the impulse wheel to insure the code l')ng 
being started at the beginning of a code will 
be more fully hereinafter described in con 
nection with the description of Figs. 18 
and 19. From the circuits traced, it will be 
seen that whenever ringing current is ap 
plied to the wiper 54, and thence over the 
called line, a possible circuit through tip 
relay TR is interrupted, while whenever the 
latter circuit is closed, ringing generator 
163 is disconnected. In this case, it will be 
observed that this is obtained without the 
employment of the flip-flop relay FF of the 
prior diagram, but as before, upon the re 
sponse of the called party the circuit 
through tip relay TR will be completed and 
the energization of said relay will interrupt 
the vibratory circuits of motor magnet MMi 
at contact 284 and by the same contact, said 
relay TR will be locked up. By the closing 
of contact 168 of relay TR, a release circuit 
for the party line switch will also be com 
pleted from the live pole of battery B" 
through the winding of release magnet 
RM, closed contact 277 of switch O, nor 
mal contact 279 of release magnet RM“ an 
closed contact 168 of relay TR to ground. 
Thus, as soon as the called party responds. 
the party line switch is released. 

Party line connector W. 
In Fig. 7 of the accompanying drawing, 

I have illustrated a third party line connec 
to circuit, which embodies certain of the 
features of the other two party line connec 
tor circuits, and which is arranged so that 
a calling party may establish a connection 
with his own line and signal another party 
on said line. The general arrangement of 
this connector circuit is the same as those 
heretofore described, including the usual 
primary magnet PM", secondary magnet 
SM“, release relay R Rºº, release magnet RM*, 
aind relays IR, BR, CR, RG al?nd TR. This 
circuit, also includes the party line ringing 
switch of the connector W, shown in Fig. 
5, and the ringing machine of connector 
W., shown in Fig. 6. 

In this figure, I have also illustrated a 
modified line circuit arrangement which 
differs from those line circuits previously 
described, in having three additional re 
lays which co-operate to remove the busy 
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connection from the bank contact 55 of the 25 
calling party's line whereby a party may 
select his own line and signal another sub 
scriber, located thereon. 

In the operation of this circuit, that sec 
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As soon as the called party responds, a yath remains energized, will cause a correspond 

noto' - magnet 
thereby to close off-normal switch O7 
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ondary impulse which precedes the party 
Selecting impulses, as before explained, will 
be transmitted through relay 266 which will 
be at once locked up, and thus establish a 
connection between strand L and the live 
pole of the battery B through the winding 
of motor magnet MM of the party line 
switch. Obviously the battery 3 may 
be replaced by battery B. Following 
this, the Drimary party-selecting inpulses y l y ? 
as before, are transmitted through the 

MiM and it is actuated 

and advance wiper 269 into engage 
inent with the desired bank contact 270 
which includes the desired ringing gener 
tol' 

pulse low actuates relay BR over a circuit 
including off-normal swith O and closed 

in circuit. The final Secondary im 

contact, 151 of relay R. Assuming that 
cominection is desired with a party line other 
than that of the calling party, then, as be 
fore, if the line is busy, there will be a con 
inaction between bank 
: J'esponding to said line, and giround, which contact 55, , cor 

will be instrumental in locking up relay BR 
and applying the busy back signal to the 
iline to signal the calling party that the de 
sired called line is in use, all as heretofore 
explained. If the line wanted is found to 
be idle, then there will exist a connection 
between bank contact 55 and battery which 
will be instrumental in energizing relay 
RG in the manner heretofore described. 
The closing of contact 157 of relay RG 
will complete a circuit, which may be traced 
from the included ringing generator 
through wiper 269 of the party line switch, 
closed contact 158 of relay CR, closed con 
tact 157 of relay RG, normal contact. 285 to 
the wiper 53. The closing of contact 286 
of relay RG completes a vibratory circuit. 
for the motor magnet MMS which may be 
traced from the live pole of battery B, 
which may be one and the same as battery 
3, through the winding of said motor mag 
net, its vibratory contacts 287, closed con 
tact. 286, normal contact, 169 of relay CR 
and normal contact 154 of release relay 
RR* to ground. The closing of this cir 
cuit sets the impulse wheel 281 in operation 
to intermittently interrupt the connection 
from the ringing genei'ator heretofore 
traced, and to alternately complete a con 
nection through tip relay TR. The ringing 
circuit, which includes the connection be 
itween wiper 53 and the ringing generator, 
extends out over the line limb P. of the 
calling line, through the call-bells 66 at the 
substations, back over the line limb S. 
through wiper 54 and thence to ground by 
way of closed centact. 288, resistance 289 and 
normal contact 168 of relay TR. The bell 
of the desired party will thereupon be rung. 
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for battery current is completed through the 
hook switch 64 between the line limbs SP. 
and, consequently as soon as contact 285 is 
moved to its alternating position by the 
impulse wheel 281, a circuit may be traced 
from the live, or negative, pole of the bat 
tery 39, through the winding of tip relay 
Tir, alternating contact. 285, wiper 53, out 
over the line, through the substation, back 
through wiper 54, closed contact 290 of re 
lay RG and winding 291 of an impedance 
coil to the live, or positive, pole of the 
battery B, whose negative pole is grounded 
ändl connected to the positive pole of the 
battery 3". The closing of this circuit en 
ergizes the tip relay TR to cause the subse 
quent energization of closing relay CR, in 
the manner heretofore explained. The en 
sergization of the latter relay interrupts the 
ringing circuit at contact 158, and the 8 
vibratory circuit of motor magnet MM at 

i contact 169. The resulting closing of con 
tact 173 of the relay CR also completes 
connection from One terminal of the tip re 
lay winding to wiper 53 which takes the 
place of the initial path between these 
points through alternating contact 285. 
Thus the tip relay is held up so long as the 
called party keeps his receiver: off his hook, 
and transmission culi'ent is supplied 
from the battery B-B to the called line. 
At the end of conversation, the connector is 
released the same as heretofore described. 
Now if it be assumed that a calling party 

desired to converse with another party lo 
cated on his own line, then he completes a 
connection through the connector as before, 
to his own line by transmitting the proper 
impulses and follows this with the necessary 
party-selecting inpulses. It will be noted 
that, in so doing, he has energized relays 292 
and 293 which are included in circuit with 
the plinary and Secondary relays PR and 
SR' which, it will be remembered, are in 
cluded in a closed circuit except at such 
times as the calling party opens the line 
circuit by the anipulations of his calling 
apparatus. Relays 292 and 293 control a 
circuit through the winding of a third re 
lay 294 which may be traced from the live 
pole of the battery B through the winding 
of relay 294, contact. 295 of relay 293 and 
contact, 296 of Felay 292. The relay 294 
has a contact 29 included between the bank 
contact 55 and contact 84 of the line relay ILIR. 
Since the relays 292 and 293 are included in 
circuits with primary relay PR and second 
alry relay SR respectively, it follows that 
each time the latter relays are de-energized, 
the former will also be de-energized. The 
de-energization of relsy 292 however, will 
not be instrumental in causing an energiza 
tion of relay 294. On the other hand, each 
de-energization of relay 293, while relay 292 
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ing ellergization of l'elay 294 with a resulit 
ant opening of the normal connection ex 
tending from bank contact 55. From this 
it will be seen when the connector wipers 
52, 53, 54 have engaged the bank contacts 
55, 56, 57 coi'esponding to the calling line 
(now also the called line), and the final 
Secondaly impulse has been transmitted 
from the calling line, the ground connection 
to bank contact 55, which serves to guard 
it against selection, is remo ved at the same 
time that relay BR is energized. This fol 
lows since the same secondary 1mpulse en 
l'gizes both relays BR and 294. Conse 

quently, the movement of contact 152 of 
relay BR to its alternate position will not 
lock up l'elay BR and thereby cause a busy 
signal to be transmitted to the calling line, 
but on the other hand, said relay will be 
immediately de-energized, and at the same 
time, the energizing circuit of Irelay 294 
will be interrupted. Since, as will be ap 
parent from the plevious description, the 
cut-off relay CO has been energized by this 
time and is held up ovel' a circuit including 
its contacts 107 and 81 extending to ground, 
then, as soon as relays BR and 294 are de 
energized, a new path for current will be 
provided through cut-off relay CO to 
ground via normal contact 84 of line relay 
ILIR, closed contact 297 of relay 294, bank 
contact 55, Wipel' 52, normal contact 152 
of relay BR, closed contact 154 of relay R. 
and winding of relay R.G. This will at 
once be recognized as the circuit, which en 
elgizes elay RG which controls the appli 
cation of ringing current to the line. Now 
since the calling party has selected the ring 
ing generator which will actuate the call 
bell of the desired called party on his line, 
it will be apparent that, because the calling 
pality has his receiver of its hook, there 
will be established an energizing circuit for 
the tip relay TR as soon as contact 285 has 
been moved to its alternate position. This 
circuit has been previously traced. Since 
the closing of relay RG completes a vibra 
tory circuit for motor magnet MMS, and 
since this circuit is not interrupted until 
'elay CR has been energized as the result 
of the energization of relay TR, it will be 
a parent that said motor magnet will be 
("onlpletely energized at least once. As will 
appeal' unore fully hereinafter, the mechani 
cal construction of the parts associated with 
this notor hagnet is stich that this single 
(Regization will store up sufficient energy 
in the actuating spling of the mechanism 
to cause it to apply ringing current to the 
line a sufficient length of time to properly 
signal the desired party. In this case, the 
restoration of the various switches to nor 
mal follows only when both parties have 
lestored their receivers to their switch 
hooks. When this is done, the releasing 
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operation is the same as that heretofore de 
scribed and therefore, need not be repeated. 
In this connection, it may also be noted 
that the party line switch is also released 
upon the release of the connector. 

Modified slot service equipment. 
In Fig. 8 of the accompanying di'awing, 

I have illustrated a substation and line cil 
cuit similar to that shown in part 1 of Fig. 
1, but differing in certain respects which will 
be pointed out. The substation equipment 
at M, as before, includes the switch-hook 
64, receiver (35, call-bell 66, transmitter 67, 
calling device 68 and slot mechanism. 69', 
including polarized relay 70. The calling 
device (68, as before, includes an impulse 
wheel associated with spring contacts 73 
75, off-normal contacts 113, 114, 115, a lock 116 for holding the impulse-wheel against 
l'otation, and a magnet 74 for controlling 
said lock. The substation equipment in 
cludes an additional magnet 400 for con 
trolling the alm 118 of the slot mechanism 
69'. The substation equipment is designed 
for use on either individual or party lines, 
and in the drawing the branch conductors 
S-P are used to indicate connections to a 
second equipment on the line S-P. 
The line circuit differs from that ill 

lustrated in part 1 of Fig. 1 in being pro 
vided with an interrupter 401 associated 
with an induction coil 402 and a condensel 
403, and arranged so as to transmit a chal'- 
acteristic signal to the calling party when 
ever the line is idle, as an indication to him. 
that it is free for his call. The mastel 
switch O and the line selecting contacts, 
shown in this figure, are the same as those 
shown in part 1 of Fig. 1. The parts here 
tofore mentioned are connected up different 
ly from the corresponding parts in Fig. 1, 
as will be best apparent from the following 
description of the operation of this portion 
of the system which, for this purpose, inay 
be considered as replacing the equipment of 
substation M and the calling line circuit in 
Fig. 1. 
Assuming that a party at substation 

desires to make a call, he will proceed in 
very much the same manner as heretofore 
stated in describing the operation of the 
circuits of Fig. 1. His first act is to relanove 
the receiver from its hook and place the re 
ceiver to his ear to see if the line is in coin 
dition for making a call. If the line is in 
such condition, a characteristic signal will 
be transmitted from the interrupter 40 i. 
The primary circuit of this interrupter leads 
from the battery 3, through the interrupter 
and the primary winding of the induction 
coil 402 to the grounded side of the battery. 
The inductively related secondary circuit 
extends from ground through the secondary 
winding of induction coil 402, condenser 403, 
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normal contact 405 of relay ILIR", normal 
contact 76 of cut-off relay CO, line limb S, 
closed contact 75, condenser 164, receiver 65, 
switch-hook 64, contact 404, transmitter 67, 
closed contact 73, line limb P, normal con 
tact 72 of cut-off relay CO, upper winding 
of line relay ILIR", and battery B to ground. 
If the line is in use, the secondary circuit, 
just traced, will be interrupted either at 
contact 76 of the cut-off relay, or contact 
405 of the line relay LR', and the calling 
party will get no signal, indicating a busy 
condition of the line. If, however, he re 
ceives such indication, he must deposit his 
token in the slot of the mechanism 69 be 
fore it will be possible for him to start a 
line selector to establish connection with his 
line. This is true for the reason that until 
such deposit is made, there will be no cir 
cuit for the line relay ILIR". Obviously, if 
the line is not a party line this idle indi 
cating means need not be employed and the 
calling party need not listen before deposit 
ing his coin or token. As soon as the token 
is deposited contacts 406 and 407 are dis 
engaged and contacts 407 and 408 engaged, 
thereby completing a circuit for the line re 
lay LR", which may be traced from the 
live, or positive, pole of the battery B, 
through the upper winding of said relay 
LR, normal contact 72 of the cut-off re 
lay, line limb P, closed contact 73, trans 
mitter 67, contacts 404-409, winding of 
control magnet 74, contacts 407-408, and 

5 the winding of polarized relay 70 to ground. 
The direction of current flow through the 
polarized relay windings at this time is such 
that its armature 410 is moved to the right. 
This movement, because of the pin and slot 
connection between the link 411 and the arm 
118, does not actuate said arm, but allows 
it to remain in its intermediate position 
where it is yieldingly held by the leaf-spring 
412. At this point, it may be noted that a 
similar leaf-spring 413 normally holds the 
armature 410 of the polarized relay in its 
intermediate position. The energization of 
the line relay LR operates the master 
switch O and establishes those conditions 
necessary to cause the line selector to stop 
in engagement with the contacts of the call 
ing line in the manner heretofore described. 
In the present instance, however, the locking 
circuit through the relay 24 of the master 
switch and the line relay extends from the 
live, or negative, pole of the battery B", 
through the winding of relay 24, closed con 
tact 78 of the cut-off relay CO, closed con 
tact 414 of the line relay LR, the lower 
winding of said relay to the live, or posi 
tive, pole of the battery B. The closing of 
the line relay circuit also energizes the lock 
controlling magnet 74 at the substation suf 
ficiently to cause it to move the lock 116 out 
of engaging position with the impulse 

wheel of the calling device and thereby 
leaves it free for subsequent operation. Al 
though the calling device is thus released 
for operation at the same time that the line 
selector is started, yet there will ordinarily 
be sufficient time elapse from the time of 
diepositing the token to the time of operat 
ing the calling device to enable the line 
selector to complete its selecting operation 
before the calling device can be operated. 
However, if desired, the arrangement of 
Fig. 1 may be employed so as to prevent the 
operation of the lock controlling magnet 
74 until after the calling line has been se 
lected. The operation of selecting the call 
ing line and extending its circuit to a first 
selector U is the same as that heretofore 
described and therefore need not be repeat 
ed. From the previous description, it will 
be remembered that the primary and sec 
ondary relays PR and SR' are normally 
held up over a circuit extending over the 
calling line and through the calling sub 
station. In the present instance, a main 
taining circuit for the primary relay PR' 
only is maintained, except when the impulse 
wheel of the calling device 68 is off-normal, 
at which time a circuit for the secondary 
relay SR is also established. The circuit 
for the primary relay may be traced from 
the live pole of the battery b through the 
winding of relay PR, normal contact. 99 of 
the reversing relay RV, the upper heavily 
marked path, line limb P, closed contact 73, 
transmitter 67, contacts 404-409, winding 
of lock controlling magnet 74, contacts 407 - 
408 and the winding of polarized relay 70 
to ground. As soon as the impulse-wheel of 
the calling device is moved from normal, 
contacts 113, 114, 115 are closed and the two 
sides of the line are thereby connected to 
ground through closed contact 415 of the 
slot mechanism 69'. Thus as soon as the 
calling device is operated, secondary relay 
SR is drawn up. The making and break 
ing of the circuit of the secondary relay at 
this time causes no ill effects in the opera 
tion of the system, since the secondary im 
pulses transmitted by the relay SR are 
not effective except when following im 
pulses transmitted by the primary relay 
PR' in the regular operation. As be 
fore, the impulses are transmitted from the 
primary and secondary relays PR and SR 
by interrupting the energizing circuits for 
these relays extending through the contacts 
73 and 75 of the calling device at the calling 
station. The operation of extending the 
calling line circuit to a called line by the 
successive operations of the calling device 
is the same as heretofore described. If the 
called line is found to be busy, the busy back 
signal is transmitted as before and passes 
through the receiver at the substation by 
way of transmitter 67, contact 404, receiver 
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65 and condenser 164. In case the called 
line is idle, the reversing relay RW is oper 
ated as before described, and the direction 
of current supply to the calling line is re 
versed. This reversal of current flow causes 
the polarized relay 70 to throw its armature 
410 to the left and thereby rock the upper 
end of the arm 118 to the left to allow the 
token to escape through the right-hand poi 
tion of the slot into a suitable receptacle. 
At this point, it may be observed that in 
case the called line is busy, the restoration 
of the receiver to its hook completes a cir 
cuit for magnet 400 which moves the upper 
end of the arm 118 to the right and thereby 
allows the token to escape through the left 
branch of the slot into a holder from which 
it may be removed by the calling party. The 
circuit for the magnet 400 may be traced 
from the live pole of the battery b, through 
the secondary relay SR, normal contact 100 
of relay RV, the lower heavily marked path, 
line limb S, winding of magnet, 400, closed 
contact 416 and closed contact 415 to ground. 
Thus the token may be collected or returned, 
according to the idle or busy condition of 
the called party and, in the former case 
only, upon the response of the said called 
party. 
In case the party at substation Mi' is a 

called party, ringing current will be trans 
mitted over his line and through this sub 
station by Way of closed contact 73, call 
bell 66, switch-hook 64, condenser 164 and 
closed contact 75. Upon his response to the 
call, the line limbs of the called line will be 
conductively united by a path extending 
from line limb P, through closed contact 73, 
transmitter 67, contacts 404-409, winding 
of magnet 74, contacts 406-40 to line limb 
S. The completion of this conductive bridge 
at the called station operates the tip relay 
TR of the connector and other parts in the 
manner heretofore described. In case sub 
station M' is on a party line, selective ring 
ing of the character heretofore referred to, 
or of other suitable type will of course be 
employed. 

Connections between Stitches. 
in order to explain fully and clearly the 

arrangements of connections between 
switches, heretofore referred to, by which 
it is possible for any subscriber to obtain 
connection with any second selector in the 
exchange, and in order to make clear the 
general arrangement of connections of a 
complete automatic telephone exchange sys 
tem without extending the diagram of such 
a systema beyond the reasonable bounds of a 
patent drawing, i have employed a dia 
gram, shown in Fig. 9, of a complete tele 
phone system having a limited number of 
lines instead of employing a diagram of a 
small portion of an automatic telephone ex 

change system having a large number of 
lines. It has been fairly easy to accomplish 
this by reason of the fact that the system of 
the type to which the invention relates is in 
herently a decimal system; that is, a system 
based on the number 10 as a unit. Conse 
quently, by employing Solne Smaller num 
ber as a unit, it is possible to greatly reduce 
the size of the diagram, while still retain 
ing the same principles of interconnection 
and interrelation. In preparing the dia 
gram of Fig. 9, I have used the number 3 
instead of the number 10 and in this way 
a system having eighty-one subscribers' 
lines, twenty-seven line selectors, twenty 
Seven first gelectors, twenty-seven second se 
lectors, and twenty-seven coniectors has 
been developed as representative of the sys 
ten employing ten thousand lines, one 
thousand line selectors, one thousand first 
selectors, one thousand second selectors, and 
one thousand connectors. In the diagram 
also, switches having three rows of three 
contacts each are employed instead of 
switches having ten rows of ten contacts 
each. Thus, the numbers 3, 9, 27, and 81 
of the diagram correspond to the number's 
10, 100, 1000 and 10,000 of a so-called ten 
thousand line exchange. In the latter sys 
tem, the numbers of the subscribersº lines º 
are made up by combining, in combinations 
of four, all the ten characters of the arith 
metical notation, giving numbers from 0001. 
to 9999 and in the system of the diagram, 
the numbers of the subscribers’ lines aire 
similarly made up by combining, likewise 
in combinations of four, three digits, name 
ly 1, 2 and 3, thus giving the eighty-one 
numbers set out at the right of the diagram. 
With this preliminary explanation of the 

relation of the diagram to a ten thousand 
line exchange, the diagram itsclf may be 
considered in detail. The line selectors, 
first selectors, second selectors and connec 
tors are shown in rows and are respectively 
designated Q, U, V and W in accordance 
with the designations of the corresponding 
switches to Fig. 1. The eighty-one (corre 
sponding to ten thousand) Subscribersº ilines 
are divided into nine (corresponding to one 
hundred) groups of nine (corresponding to 
one hundred) lines each, as indicated at the 
left of the diagram where they are connect 
ed to the line selector's Q and at the right of 
the diagram where they are connected to 
the connectors W. The grouping of the 
lines for the latte' connection should le 
such as to include the lines whose numbe's 
are those given adjacent to each group. 
The grouping for the former connections 
need not be in accordance with the definite 
numbering of the lines. This is title for 
the reason that the connections with called 
lines are brought about by the operation of 
connectors in exact accordance with di 
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rective impulses transmitted from the call 
ing station, while the connections with call 
ing lines are dependent upon the changed 
condition of the line selector contacts corre 
sponding to such lines and not upon definite 
directive impulses Obviously then, a given 
subscriber's line may be connected to any 
three (corresponding to ten) bank contacts 
of any three (corresponding to ten) line se 
lectors Q. From the numbering of the sub 
scribers' lines at the right of Fig. 9, it will 
be seen that three (corresponding to ten) 
of the nine (corresponding to one hundred) 
line groups, which may be termed “mino” 
groups constitute one major group of twen 
ty-seven (corresponding to one thoils inci) 
lines, and that there are three (correspond 
ing to ten) such groups. In a ten thousand 
line exchange, these groups may be referred 
to as a given hundred in a given thous2nd 
as the sixth hundred of the first thousand. 
the third hundred of the tenth of “0th.” 
thousand, etc. For convenience, the twen 
ty-seven (corresponding to one thoilisand) 
switches of each class may be similarly di 
vided into three (corresponding to ten) ma 
jor groups of nine (corresponding to one 
hundred) switches each, and each of these 
major groups again divided into three (cor 
responding to ten) minor groups of three 
(corresponding to ten) switches each. 
Thus a minor switch group corresponds, 
and is assigned for connection to, each 
minor line group. 

Referring now to the connections between 
the line selectors Q and the first SelectOl's 
U, it will be observed that each line selector 
is paired with a first selector. An inspection 
will also show that connections extend from 
each minor group of line selectors to One 
first selector in each major group of first 
selector's. Thus, in the specific instance of 
the first three line selectors Q, which con 
stitute the first minor group of the first 
major group of line selectors, a conductor 
in unites the wipers of the first line selector 
Q in that group to the first first selector U 
in the first major group of first selectors; a 
conductor n unites the second line Selector 
in that group to the first first selector in the 
second major group of first selector's, and 
a conductor o unites the third line selector 
in the same group to the first first selector 
in the third major group of first selectors. 
It will also be observed that the connections 
are between minor groups of the Saine Order, 
In other words, the first minor group of 
any major group of line selector's has its 
switch connected to the switches of first 
minor groups of different major groups of 
first selectors, the second to the second, and 
So on. Thus the conductor's 2:2, 22, o, l'un 
from line selectors of the first minor group 
of the first major group of line selectors to 
first selectors U of the first minor groups 

of the first, second and third major groups 
of first selectors, respectively, 
As to the connections between the first 

selectors U and second selectol’s W, it will 
be observed that connections are made be 
tween the major groups of the same order 
and that each second selector is multiply 
connected to bank contacts of all first selec 
tors of the corresponding major group of 
first selectors. Thus, each second selector 
W has its wiper multiply connected to the 
nine (corresponding to one hundred) first 
selector bank contacts. Moreover, it will be 
observed that the first minor group of second 
selectors has its switches connected to the 
first row oil bank contacts of the associated 
major group of first selectors, the second 
to the second, and so on; and that the order 
of connection among the contacts of each 
i’ow is changed in passing from Switch to 
switch in the same minor group. Thus in 
the diagram, the first second selector W. 
which is the first switch of the first minor 
group of the first major group of Second 
selectors, is connected to the first, contact of 
the first switch, the second contact of the 
second switch, and the third contact of the 
third switch of the three switches constitut 
ing each minor group. Thus the order of 
rotation of connection for said first second 8 
Selector is 1-2-3 for each of the three 
minor groups of first selectors U. The 
corresponding order for the next second se 
lector is 2—3—4 and for the third second 
selector 3-1-2. This will all be apparent 
from an inspection of the drawing. The 
same order of rotation of 1-2-3-, 2-3-1, 
and 3-1-2 exists in the connection of the 
second selectors of the second minor group 
to the second row contacts of the first selec 
tors and of the second selectors of the third 
minor group to the third row contacts. 
Thus are the first and second selectors of the 
first major group connected. The first and 
second selectors of each of the remaining 
major groups are similarly connected. By 
this method of rotation along the contacts 
of each row, the work of the second selectors 
is more evenly divided than if such method 
were not employed. This will be clear after 
an inspection of the diagram, from which it 
will be seen that, starting with any given 
low of first selector bank contacts, the 
first switches of the several minor groups 
will attempt connection with the second se 
lectors of the first minor group in the order 
1-2-3, while the second first selecto's of 
said minor groups will attempt connection 
in the order 3-1-2 and the third switches 
of said groups in the order 2-3-1. This 
is true for each of the other minor groups 
of second selectors. Froin the above it is 
believed that this method of rotation may 
be leadily applied to hundred point switches 
for use in exchanges having a larger number 
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of lines than diagrammatically illustrated 
in Fig. 4. 

Referring now to the connections between 
the second selectors W and the connectors 
W, it will be observed that the connectors 
of each major group are connected to the 
bank contacts of second selectors of a minor 
group of each major group of second se 
lectors, the minor group corresponding in 
Order to the order of the connector major 
groups. Thus, connectors of the first major 
group are connected to second selectors of 
the first minor groups, connector's of the 
Second major group to second selectors of 
the second minor groups, and so on. In this 
interconnection there is preferably no rota 
tion, but the order of connection is regular. 
as illustrated. 
From the above it will be apparent that 

any calling line may obtain access through 
its line selector Q, to any major group of 
first selector's U and thence to any second 
selector Vand connector W. Thus, a maxi 
mum number of chances for completing the 
desired connection is obtained. 

Stich construction. 
Obviously in the practice of the telephone 

System and its modifications heretofore de 
scribed, many different mechanical construc 
tions may be employed for performing the 
Switching functions therein indicated. In 
Figs. 10 to 23 inclusive, I have illustrated 
certain forms of Switching mechanism 
which may be employed to perform these 
Switching functions. 

Referring first to Figs. 10 to 14 inclusive, 
which illustrate the mechanical arrange 
ments of the parts of the line selector Q, 298 
designates a suitable supporting frame for 
the Switch mechanism which includes a 
primary magnet PM, secondary magnet SM 
and release against RM in association with 
wipers 26, 27, 28 and 34 co-operating with 
bank contacts 30, 31, 32 and 35, which are 
arranged in the bank 299 with their free 
ends adapted for the attachment of suitable 
conductors and having their contacting in 
ner ends terminating in a spherical surface. 
These bank contacts may be arranged in any 
desired number of rows of any desired num 
ber of contacts each. In the present in 
stance, ten rows of ten sets of contacts each 
are ilustrated. The set of wipers 26, 27, 28 
and 34 are pivoted at the center of rotation 
of the spherical surface formed by the inner 
ends of the contacts. The pivotal support 
for the wipers is provided by a pivot 299 lo 
cated near the lower end of rotary shaft 300, 
carried by the frame 298. These wipei's are 
rotatable with the shaft 300 in a horizontal 
or primary direction, and in addition may 
be rotated vertically about their pivot 299' 
through the agency of an additional longi 
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tudinally movable shaft, 301 having a broad 
strip 302 at its lower end which engages a 
transverse slot in the disk 303 which is rotat 
ably mounted in a bearing formed at the 
rear end of the member 304 which carries 
the wipers. Thus by rotating the shaft 300, 
the wipers may be given their primary move 
ment to the desired group, or row, of bank 
contacts, and by subsequently giving the 
shaft 301 a longitudinal movement, the 
wipers may be moved to the desired bank 
contact in the selected group. The strip 302 
on the shaft 301 is sufficiently broad to en 
gage the slot in the disk 303, no matter what 
the position of the wipers may be. In ad 
dition to the wipers and bank contacts thus 
provided, the fixed contacts 33 are arranged 
in a row at the lower side of the bank con 
tacts 30, 31, 32 and 35 in the arc of a circle 
in a position to have their inner ends en 
gaged by the wiper 29, carried by and in 
sulated from, the shaft 300. As will be ap 
parent, the wiper 29 is capable of a horizon 
tal, or primary, movement only, and there 
fore does not partake of the secondary move 
ment of the wipers 26, 27, 28 and 34. The 
mechanism associated with the primary 
magnet PM, by which the shaft 300 is given 
its primary or rotary movement comprises 
an actilating pawl 305, carried by the arma 
ture 306, adapted to engage the teeth of a 
ratchet wheel 307, rigidly secured to the 
shaft 300 and adapted to step it around 
upon successive energizations and de-ener 
gizations of the primary magnet PM. The 
forward movement of the pawl 305 is limited 
by the bevelled stop 308 secured to a portion 
of the frame 298. The return movement of 
the pawl is limited by an adjustable stop 
309, also carried by the frame 298 and 
adapted to engage the pawl 305 so as to 
throw its engaging end outward away from 
the teeth of the ratchet wheel 307. A spring 
310 carried by the armature 306 bears 
against a portion of the pawl 305 and tends 
to force it into its engaging position. The i 
armature 306 is normally held in its re 
tracted position by means of a leaf spring 
311 carried by the magnet frame. The shaft 
300 is retained in its various positions by the 
retaining pawl 312, pivoted upon the fi'aime 
298 and normally pressed into engaging po 
sition by a spring 313. The pawl 312 is pro 
vided with a tail 314 which is adapted to be 
engaged by the armature 315 of the release 
magnet RM upon the energization of the 
latter. When the release magnet is thus en 
ergized, the retaining pawl is therefore 
moved out of retaining position. The upper 
end of the shaft 300 is surrounded by a 
coiled retracting spring 316 which is placed 
under tension by the movement of the wipers 
from normal and co-acts between the frame 
298 and the shaft. The upper end of the 
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shaft is also provided with two lateral pro 
jections 317 and 318. The former of these 
normally rests against a fixed stop 319, while 
the lattei' carries an upwardly projecting in 
sulating pin 820. Pin 320 co-operates with 
contacts of the primary off-normal switch 
PO and when in a normal position, holds 
these contacts, against their inherent tension, 
in the position illustrated, but as soon as 
moved from normal, the contacts freely 
move under their own spring action to their 
alternate positions. The secondary magnet 
SM through the agency of its armature 324, 
actuating pawl 325 and the ratchet teeth 326 
on the shaft 301, steps the latter down 
Wardly to carry the contacting ends of the 
wipers to their various engaging positions. 
The downward movement of the pawl 325 
is limited by a bevelled stop 327, carried by 
the magnet frame, while a similar square 
stop 328 moves the pawl out of engaging po 
sition as soon as the former returns to nor 
mal. The armature is moved into its en 
gaging position by a leaf spring 329, car 
ried by the armature 324, and a similar 
spring 330, carried by the magnet frame, 
moves the armature to its retracted position. 
A suitable retaining pawl 331 engages teeth 
332 upon the shaft 301 to hold it in its dif 
ferent operating positions. The shaft 301 is 
also provided with a suitable spline 333 
which, after the first movement of the shaft, 
engages the teeth of the ratchet wheel 307 to 
lock the shaft 300 against rotation. The re 
taining pawl 331 is pivotally secured to a 
bracket 334 carried by the upper portion of 
the switch frame 298, and is normally pressed 
into engaging position by a suitable spring 
335 coiled about its pivot. The free end of 
the retaining pawl 331 is connected by a 
link 336 to the free end of the primary re 
taining pawl 312. A pin and slot connection 
between the link 336 and pawl 331, enables 
the latter to move freely as the shaft 301 is 
moved downward but causes it to be moved 
out of engaging position whenever the re 
lease magnet is energized. The secondary 
shaft 301 is restored to normal through the 
agency of a coiled tension spring 337 secured 
at one end to a portion of the frame 298, and 
at the other end to one end of a lever 338 
pivoted at an intermediate point to a pro 
jection 339, extending downward from the 
upper portion of the frame 298, and having 
a pin and slot connection at its opposite end 
with the shaft, 301. Thus it will be seen that 
upon each energization of the release mag 
net RAI, the retaining pawls 312 and 331 
are moved out of engaging position and the 
shafts 300 and 301 are returned to their nor 
mal positions. Since the shaft 300 has its 
ratchet wheel 30 engaged with the spline 
333, it cannot begin its return movement 
inti shaft 301 has moyed the wyipers beyond 

the first set of bank contacts, the spline 333 
being so positioned with reference to the 
ratchet wheel 307 and of such a length as to 
bring about this result. The contacts of the 
secondary off-normal switch SO are normally 
held against their Spring tension in the posi 8 ????? 

tion illustrated in Fig. 1, through the agency 

29 
65 

of a projection 340, carried at the upper end 
of the shaft 301. 
From the above it will be seen that the 

Switch mechanism is free from the compli 
cated mechanical arrangements referred to 
heretofore, and that all the necessary move 
ments of the wipers and off-normal switches 
are obtained by means of a primary magnet, 
a secondary magnet and a release magnet. 

In the case of the first and second selec 
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tors U and V, a Switch of the Same con 
struction as the line selector just described, 
may be employed, but in each instance there 
would be no function for the wipers 28-34 
and their associated bank contacts 33-35, 
and therefore, these would ordinarily be 
omitted and in each instance the proper 
arrangement of primary and secondary off 
normal switch contacts would supplant 
those provided for the line selector, the off 
normal switch arrangement in the case of 
each Selector corresponding to the diagram 
matic illustration of the same parts in Fig. 1. 
In the case of the connector, the same 

Switch may be also be employed with slight 
modifications. En such case, the wipers 29— 
34 and their contacts 33-35 should be 
omitted as before; the terminal piece 302 
should be secured to the shaft 301 a little 
higher so as to bring the contacting ends of 
the wipers two steps distant from the 
nearest set of bank contacts; the primary off 
normal switch contacts should be replaced by 
a proper number of off-normal spring con 
tacts and the secondary off-normal contacts 
should be replaced by those illustrated in 
Fig. 15 wherein the projection 340 controls 
the movement of contacts 147 and 149. Ás 
previously explained when considering Fig. 
1, contact 147 moves to its alternate position 
upon the first downward step of the shaft 
301, while the contact 149 moves from its 
normal position upon the first downward 
step of said shaft, but does not move to its 
alternate position until the shaft has taken 
a second step. 
properly spacing the spring contacts co 
operating with contacts 147 and 149 as il 
lustrated in Fig. 15. It will be noted that 
the co-operating contacts below contacts 147 
and 149 in said figure are located different 
distances away from said contacts. in other 
words, the contact below contact 149 is two 
steps distant from contact 149, while that 
below 147 is only one step distant from said 
contact. Consequently upon the first down 
ward step of the shaft 301, contact 147 will 

This is brought about by 

85 

90 

9.5 

0 

20 

125 



3 5 

40 

5 

60 

SKO 

move from its normal to its alternate posi 
tion, while contact 149 will break its normal 
contact but will not move to its alternate posi 
tion until said shaft has made a Second step. 
The master-switch by which the various 

line selectors U are controlled, may also 
take various forms but is preferably coin 
structed along the lines indicated in the 
Figs. 16 and 17. As therein indicated, the 
fixed contacts 22 and 23 are located in a 
bank 341, preferably arcuate in form, angl 
have their inner ends arranged concenturi 
cally to the shaft 342 which carries the wip 
el's 20 and 21 whose outer ends are adapted 
to engage the inner ends of the bank coln 
tacts. The latter are suitably insulated 
from each other and their outer ends are 
arranged for connection to conductor's 
adapted to extend to the various line selec 
tors. Although in the diagram but a sin 
gle set of wipers and bank contacts is shown, 
I preferably employ thi'ee sets of wipers in 
association with bank contacts which embrace 
one hundred and twenty degrees of the at'c 

; of a circle. This is clearly the quivalent of 
one set of wipers associated with bank con 
tacts extending completely around the cir 
cle. The switch structure comprises, in ad 
dition, the motor magnet MM, but does not 
necessarily include the control relays 24 and 
25. The wipers are suitably insulated from 
each other and their supporting shaft 342 
which is journaled in the frame 343 which 
also supports contact bank 3-41. The shaft 
342 carries a toothed wheel 344 which is 
rigidly mounted thereon and adapted to be 
rotated in response to the movements of the 
pawls 345 and 346, carried by an irregular 
ly shaped armature 347 rota tably supported 
upon the shaft 342 and co-operating with 
the poles 348 and 349 of the motor magnet 
MM. These pole pieces are angular in form 
and one leg of each is secured to the end of 
the magnet core which, together with the 
pole pieces, is located between the upward 
projections 350 and 351 of the frame 343. 
Each of the pawls 345 and 346 is spring 
pressed into engaging position while the ar 
mature itself is restored to its retracted posi 
tion by means of a leaf spring 352, which 
at one end engages said armature and at 
the other end is fixed to the projection 351. 
of the frame. The movement of the arma 
ture 347 is limited by the pawls 345 and 346 
engaging the stops 353 and 354 respectively, 
carried upon the contact bank 341. The 
pawl 345 is also adapted to ride upon the 
pin 355 carried upon a strip 356 secured ad 
jacent to the stop 353. In the operation of 

- the switch, upon the energization of motor 
magnet MM, its armature is attracted and 
thereby the pawl 346 is advanced until it 
engages stop 354. During this advance 
movement, pawl 345 rides upon pin 355 and 
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thereby moves its end out of engagement 
with the teeth of the wheel 344. Upon the 
return movement of the armature, the pawl 
345 drops into the next notch in the toothel 
wheel and comes up into engagement with 
stop 353. With the parts in the position il 
lustrated or when the al'mature 34 has been 
moved far enough to bring pawl 346 into 
engagement with stop 354, one of the sets of 
wipers 20-21 will be exactly over the cen 
ter of the corresponding bank contacts 
22-23. If the energization of the moto' 
magnet \{ \ is such that the pawl 346 is not 
advanced a complete step, the pawl 345 
upon return, due to the proportioning of the 
parts, will engage a notch in the wheel 344 
and return the wheel and the wipei's to their 
previously occupied position. Thus, it is 
impossible to leave the wipers in other than 
a position in exact registry with a set of 
bank contacts. 
A ringing-machine of the type previous 

ly referred to in the description of Figs. 6 
and 7, for tise in party line installations is 
disclosed in its mechanical form in Figs. 18 
and 19, wherein 356 and 357 designate sup 
porting piates spaced by connecting pins 
358. As previously indicated, this mecha 
hism includes amotor magnet Miwi for stoi'- 
ing energy in a spring which will rotate an 
impulse wheel 281 to actuate certain con 
tacts controlled thereby, together with coin 
tacts for providing a vibratory circuit, for 
the motor magnet. The motor magnet is suit 
ably supported upon a plate 357, while the 
impulse wheel 281 is journaled between 
plates 356 and 357 and has its shaft, opera 
tively connected through a train of gearing 
with a ratchet, wheel 359 which is fixed upoi 
the shaft 360. A spiral spring 361 is coiled 
about the shaft 360 and is secured at one end 
to said shaft, and at its other end to a post, 
362 extending inward from the plate 357. 
A crank 363 is secured to the shaft 360 and 
linked to the armature 364 of the notor 
magnet MM. Upon the attraction of this 
armature, the crank 363 is moved to rotate 
the shaft 360 which places the spring 361 
under tension and rotates the ratchet, wheel 
359 far enough to allow the pawl 365 to en 
gage the next tooth in the ratchet, wheel. 
This pawl is carried by a wheel 366 in the 
train between the shaft 500 in the shaft of 
the impulse wheel 281. An escapement, 
wheel 367 and a pallet, 368 are associated 
with this train to permit only a gradual un 
winding of spring 361, thereby producing 
a retarded movement of the impulse wheel 
281. From this it will be seen that, the time 
consumed by the unwinding of the spring 
361 greatly exceeds that consumed by its 
winding, and, as a result, the rotation of the 
impulse wheel 281, and the consequent ap 
plication of ringing current, may continie 
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Some time after the existence of the circuit 
conditions which occasioned the operation, 
Owing to the fact that the impulse cam 281 
always comes to rest in One of its normal 
positions, due to one of the pins 377 which 
are carried by the can 281 engaging the 
crank 363, it will be readily apparent that 
when the cam 281 is started from one of 
its normal positions the ringing of the called 
subscriber will start at the beginning of the 
selected code and not in the middle or at the 
end of the code as would otherwise occur 
if some provision were not made to start 
the ringing device from one of its normal positions. 
The contacts actuated by the impulse 

wheel, shown in Fig. 18, are the contacts 
282 and 283 of the circuit arrangement illus 
trated in Fig. 6, but obviously any other set 
of spring contacts might be employed. To 
get circuit connections equivalent to those of 
the contact 285 actuated by impulse wheel 
281 in Fig. 7, it is only necessary to electri 
cally connect the contacts 282 and 283 of 

3 Fig. 18. The contacts 282 and 283 are per 
manently united by an insulating strip 363 
which is secured to a spring 370 provided 
with an anti-friction roller 31 which rests 
against the periphery of the impulse wheel 
281. Contact 283 is normally closed while 
contact 282 is normally open and they re 
main in these positions while the roller 371 
engages those portions of the wheel 281 be 
tween its teeth. Upon the roller's engaging 
a tooth, contact 282 is closed and 283 opened. 
The spring 370 is rigidly supported at its 
fixed end by any suitable means to the frame 
of the mechanism. In the present instance, 
a. rigid arm 372 eXtends parallel to the 
spring 370 and supports it near its center 
through the agency of an insulating member 
373 which also engages one of the contacts 
287 which are included in the vibratory cir 
cuit of the motor magnet MMº. These con 
tacts are closed in the position of the mech 
anism shown, but are adapted to be actuated 
by member 374 pivotally supported at one 
end and co-operating with a spring pressed 
arm 375 at its other end. The arm 375 is 
pivotally secured to the lower end of crank 
363 mounted upon the shaft 360. The free 
end of the arm 375 is provided with a tri 
angular shaped cam face which bears 
against the bevelled end of the arm 374. In 
operation, upon the energization of motor 
magnet MMS, armature 364 is attracted and 
arm 375 is moved toward the left until the 
sharp end of the cam passes over the knife 
edge formed by the bevels at the end of the 
arm 374, whereupon the said arm is thrown 
to the right against the stop 376 and the 
spring contacts 287, which are included in 
the energizing circuit of motor magnet 
MiM, are opened. Thus the circuit of the 
motor magnet is interrupted by the arm 375 

being moved to the right. During this 
movement the cam face again co-operates 
with the knife edge formed at the end of the 
arm 374 and the latter is moved quickly to 
the left to again close the energizing cir 
cuit of the motor magnet at contacts 287. 
The co-operating sharp edges formed upon 
the members 374 and 375 are so positioned 
that the member 374 is thrown to its alter 
nating positions just before the armature 
364 reaches the end of its stroke in each di 
rection. By this construction also a quick 
positive movement is given to the spring 
contacts. The upper end of the crank 363 
co-operates with a series of stops 37 car 
ried upon the impulse wheel 281 and so 
positioned as to enable the impulse wheel 
to iotate a definite portion of a complete 
revolution after once being started. Thus 
in operation, a momentary energization of 
Imotor magnet Avi releases the impulse 
wheel 281, and stores energy in the motor 
spring 361 which thereupon, through the 
train of gearing, actuates the impulse wheel 
until the next stop 377 engages the end of 
the crank 363. Repeated energizations 
maintain a practically continuous rotation 
of the impulse wheel. - 
The apparatus illustrated in Figs. 18 and 

19 is shown in normal position, that is, the 
upper end of the crank arm. 363 engages 
One of the stop pins 377 of the impulse wheel 
281. Now, upon the actuation of motor 
magnet MÅ Mº, the armature 364 is actuated 
to cause the link connecting the armature 
864 and crank 363 to rotate the said crank 
363 to disengage a pin 377, thuis allowing the 
wheel 281 to rotate. The impulse wheel in 
conjunction with the spirings interrupts the 
ringing current according to a predeter 
mined code. The impulsewheel 281 is this 
rotated continuously due to the intermittent, 
operation of magnet, RAM. The crank 363, 
after each de-energization of magnet Airis, 
engages a stop pin 377, and should the sub 
scriber at the called substation remove his 
receiver during the ringing period the wheel 
would continue to rotate until the crank 
363 engages a pin 377. The circuit of mag 
net MM is opened upon the response of 
the called substation. This always places 
the interrupter wheel in a position so 
that upon another energization of mag 
net MM*, due to another selective op 
eration of a calling Substation, the im 
pulse wheel 281 is released to cause the in 
terruption of ringing current according to 
the Selected code and always at the begin 
ning of a code. 

Meter mechanism, such as is diagrammat 
ically illustrated at X in Fig. 1, is shown 
in its mechanical form in Figs. 20 and 21. 
This mechanism includes a switch, of the 
type illustrated in Figs. 16 and 17 and here 
tofore described, associated with a type 
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wheel, a recording strip, an impression 
hammer and means for actuating said 
strip and hammer. The switch mecha 
nism includes a series of bank contacts 
63, equal in number to the bank coin 
tacts 35 of the line selectoi' Q, arranged 
in a bank 378 mounted upon it suitable base 
plate 379 and, in the present instance, ex 
tending completely around the circumfer 
ence of a circle. These contacts are adapted 
to be engaged by a double wiper 62 mointel 
upon a shaft, 380, suitably journaled in the 
base plate 379. The wipel (32 is actuated, 
in the present instance, through the agency 
of the motor magnet MIM in the saine 
manner as the wiper's 20 and 21 aire actuated 
in the case of the master-Switch ilustrated 
in Figs. 16 and 17 and heretofore described. 
Therefore a description of this structure 
need not be repeated. The shaft, 380 also 
carries the type wheel 59 preferably located 
on the opposite side of the base plate 39 
from the switch bank 378. 'ihis wheel is 
adapted to carry a number of types on its 
periphery and these types are of Slich siz 
and are so located that upon each movement 
of the wiper 62 from one bank contact 63 
to the next, a new type will be brought 
opposite the type hammer 381, this, since 
each bank contact represents a subscriber's 
line, there will be one type for each Sul)- 
scriber's line. An inking roller 382 co-oper 
ates with the types on the type wheel 59 to 
apply ink to their surface just before 
they reach the hammer 381. The recording 
strip 382, which may be composed of paper 
or other suitable material, is guided between 
guide rollers 383 and 384 into close prox 
imity to the periphery of the type wheel 
359 at a point directly opposite the hammer 
381 into a second roll mounted upon the 
holder 386. The printing magnet 58 is car 
ried upon the base plate 39 at a point 
adjacent to the holder 386 and by means of 
interconnecting mechanism, rotates said 
holder far enough to bring a clean portion 
of the recording strip opposite the hammer 
381 whenever it is completely energized 
and de-energized. For this purpose, holder 
386 is provided with a ratchet wheel 387 
which is adapted to be rotated one step 
tipon each return movement of the artinature 

This operation is brought about 
through the agency of an actitating pawl 
389 and a return spring 390 mounted upon 
the printing magnet frame. The hanner 
381 is pivoted to the free end of the airma 
ture 3SS and is yieldingly held by a sping 
391. By means of the latter spring, upon 
each attraction of the armature 388, the 
tipper end of the hammer 381 is free to 
strike against the recording strip 382 hard 
enough to produce a type impression on 
the strip and then to fly back out of engage 
ment with the strip even though the arma 
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ture be held attracted. Thus, upon each 
attraction of the armature, the hammer 381 
produces an impression of the recording 
strip 382'; and upon the retraction of the 
ai'nature, the pawl 389 advances the holder 
386 One step, thereby bringing a fresh pol'- 
tion of the recording strip 382 in position 
for the subsequent impression. 
A party line ringging Switch of the type di 

igrammatically ilustrated in Figs. 5, 6 and 
7, is shown in a preferred mechanical form 
in Figs. 22 and 23. The particular form il 
lustrated is that corresponding to the 
ringing Switch shown in Fig. 6, therein 
three wiper's 271, 272 and 273 co-operate 
with three sets of bank contacts 274, 275 
and 27 (3. These co-operating fixed contacts 
are preferably arranged in a bank 392, suit 
ably supported on the base plate 393. The 
wiper's are suitably mounted upon, and in 
sulated from, a shaft 394 and journaled 
between a bracket, 395 and the base plate 
393. The motor magnet MMS and the re 
lease magnet RM are suitably supported 
upon the base plate 393, and their armatures 
396 and 39 co-operate with the actuating 
and retaining pawls 398 and 399 respec 
tively, to control the movement of the shaft 
394 through the agency of the ratchet 
wheel 400. Ti The off-normal switch contacts 
Os are also suitably mounted upon the base 
plate 393 and are normally held open by 
means of an insulating pin 401 carried by 
the ratchet wheel 400. The driving pawl 
398 rotates the wipers against the tension 
of a return spring 402 coiled about the 
shaft, 393 and co-acting between it and the 
said base plate. The forward end of the 
driving pawl 398 is limited in its advanced 
movement by means of the edge 403 
of the bracket 395 and is carried out 
of engagement with the ratchet, wheel upon 
its return movement by a projection 404 
on said blacket. Thus upon each energiza 
tion and de-energization of motoi magnet 
MMS, the wipers are advanced one step and 
are retained in their advanced position by 
the retaining pawl 399. The switch is free 
to return to its normal position upon the 
energization of release magnet RM whose 
almature engages the tail of the retaining 
pawl 399 and moves it out of engaging posi 
tion with the ratchet wheel 400. Obviously, 
this ringing machine may be used in the 
circuits of Fig. 5, but in such case two sets 
of wipers and bank contacts and certain 
off-normal switch contacts may be omitted. 
The diagram of Fig. 5 clearly shows what 
parts of the structure should be retained. 
In practicing my invention, it will be 

apparent that many alterations and modi 
fications may be made not only in the 
mechanical construction of the various 
switching elements entering into the system, 
but also in many of the circuit arrange 
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ments, without departing from the spirit 
and Scope of lay invention. Thus, obviously, 
in many instances, batteries diagrammati. 
cally illi strated as Separate and distinct 
may be " Gine and the saiae, it will also be 
apparent that where, in the description, I 
have 'eferred to alternating current gener 
atol's as supplying the current for actuarting 
the switches, pulsating, or other inter 
Inittent, current may be sent from an in 
terrupter, Ol' a suitable genei'ator, to perform 
the same function. Likewise, the “slot 
mechanisln, netei inechanism, and other 
elenments of the systeina and its modifications 
may be readily onhitted, as will be apparent 
to those skilled in this art. In view of these 
many changes which may be made within 
the scope of the invention, I have sought to 
use such terms in the appended claims as 
will fully cover then. 
What I claim as new and desire to secure 

by United States Letters Patent is: 
1. in a telephone system, a party-line, a 

plurality of substations on said line, means 
for automatically predetermining a code 
signal, means for signaling said stations 
according to said predetermined code and 
automatic means to insure that the code is 
always applied to the line at the beginning. 

2. In a telephone system, a party-line, a 
plu'ality of signals on said line at the sub 
stations, a source of ringing current, auto 
matically-controlled means for connecting 
said ringing current with the line, means 
for then operating said signals according to 
a predetermined code, and automatic means 
to insure that the code is always applied 
to the line at the beginning. 

3. In a telephone system, a party-line, a 
plurality of substations on said line, means 
including one or more automatic switches 
for extending a connection to said line, 
}neans for automatically signaling said sub 
stations on said line according to a pre 
determined code and automatic means to 
insure that the code is always applied to the 
line at the beginning. 

4. In a telephone system, a party-line, a 
plurality of signals on said line at the sub 
stations, means including one or more auto 
matic switches for extending a connection 
to said line, a source of ringing current, 
automatically-controlled means for connect 
ing said ringing current with the line so as 
to operate said signals according to a pre 
determined code and automatic means to 
insure that the code is always applied to 
the line at the beginning. ? 

5. In a telephone system, a plurality of 
Subscribe's lines, means including one or 
more automatic switches for extending a 
connection between a calling and a called 
subscriber's line, a calling device for con 
trolling said automatic switches, a source 
of ringing current, a step-by-step switch, 

R 

means for controlling said step-by-step 
Switch by Said calling device, means con 
trolled by said switch for automatically ap 
plying ringing cu'rent to the called line ac 
cording to a predetermined code and auto 
matic means to insure that the code is 
always applied to the ine at the beginning. 

6. in a telephone systein, a line, a plural 
ity of signals associated with said line, a 
plurality of code Senders for operating 
Said signals, electrically controlled means 
for Selecting any one of said code senders 
and fol' applying it to the line to send the 
code signal thereover to operate said signals, 
3 ind automatic means for controlling the 
Sende's to insure that the code signal begins 
at the beginning. 

. In a telephone system, a plurality of 
lines, a plurality of signals associated with 
each of said lines, a plurality of code 
Senders for operating said signals, electri 
cally controlled means for selecting any 
one of said lines and for selecting any one 
of said senders for applying the sender to 
the line to send a code signal thereover to 
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90 
operate the signals on said line, and auto 
natic means for controlling the senders to 
insure that the code begins at the beginning. 

8. In a telephone system, a party line, a 
plurality of substations on said line, electri 
cally controlled means for signalling said 
stations according to a predetermined code, 
ind automatic means for insuling that the 
code is delivered to the line from the be 
ginning. 

9. In a telephone system, a party line, a 
plurality of signals on said line at the sub 
stations, a Source of ringing current, auto 
matic controlling means for connecting said 
ringing current with said line to operate 
said signals according to a predetermined 
code, and automatic means for insuring that 
the code is delivered to the line from the 
beginning. : 

10. A telephone system including a poly 
station telephone line, a plurality of signals 
on said line, automatic switching means for 
extending a connection to said line, a source 
of ringing current, means including a plu 
rality of interrupters for connecting said 
source to the line so as to operate the said 
signals according to predetermined codes, 
and automatic means for insuring that the 
codes are delivered to the line from the 
beginning. 

11. A telephone system, including a poly 
station telephone line, an automatic switch 
for extending connection to said line, an 
auxiliary Switch for automatically prede 
termining a code signal, means for operat 
ing the said switches to establish connection 
with the said line and for signaling the 
desired substation upon said line, and auto 
matic means for insuring that the code is 
delivered to the line from the beginning. 
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12. A telephone system including multi 
station telephone lines, automatic switching 
mechanism having contact makers for in 
terconnecting said lines, a Source of signal 
ing current, a plurality of interrupters for 
connecting said source of current through 
certain of the contact makers to code ring 
the desired substations upon the multi 
station lines, and automatic means for con 
trolling the interrupters to insure that the 
codes stalt at the beginning. 

13. A telephone system including a party 
telephone line, automatic trunking means 
for establishing a connection with said line, 
rode ringing apparatus for signaling the 
desired substation upon said line, means for 
operating said automatic trunking means 
and said code linging apparatus, and means 
fol' insuling that the code l'inging apparatus 
applies linging current to the line at the 
start of the code. 

14. A telephone System including a poly 
station telephone line, means including au 
tomatic switches for extending connection 
to said line, means for automatically sig 
nating the substations on said line accord 
ing to a predetermined code, and automatic 
means for insuling that the codes are de 
livered to the line from the beginning. 

15. A telephone system including a poly 
station telephone line, a plurality of signals 
upon said line at the substations, means in 
cluding automatic switches for extending 
connections to said line, a source of signal 
ing cirrent, automatically controlled means 
for connecting said signaling current with 
the line so as to operate said signals accord 
ing to a predeterinined code, and automatic 
laneans to insure that the code is always 
applied to the line at the beginning. 

16. In a telephone system, a party line, a 
plurality of substations on said line, means 
for automatically predetermining the code 
signal, leans for signaling said station 
according te) said predetermined code, and 
autolinatic leans for controlling the appa 
ratus to insure that the code starts at the 
beginning thereof. 

17. In a telephone system, a plurality of 
lines, a switch adapted to operate at dif 
ferent levels, means in said switch for se 
lecting a level in accordance with a certain 
digit of the called number, means in said 
switch for then causing the operation there 
of in the Selected level in accordance with 
another digit of said number, means in said 
switch for then automatically continuing 
the operation until an idle line is found. 
automatic means for supplying the selected 
line With current, and means controlled over 
two sides of the calling line in series for 
freeing said Switch from said calling line. 

18. In a telephone System, a common bat 
tery switch, a plurality of line terminals 
divided into contact levels, said switch pro 
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vided with a shaft, means in said switch for 
operating said shaft to elect a contact level, 
a rotaly magnet, means for first energizing 
said imagnet by a plui'ality of inpulses from 
the calling substation, means for then auto 
imatically energizing said magnet after said 
shaft has reached a certain point, and means 
controlled over two sides of said calling 
line in series for controlling said switch. 

19. in a telephone exchange system, the 
combination with a line switching device 
carrying one group of line terminals and a 
Second group of line terminals any one of 
which will serve the purpose of the calling 
line, of a moving contact member for said 
Switching device, automatic means for mov 
ing said member to any of said line termi 
nals of Said first group or the first terminal 
of Said second group, means actuated in 
case the first terminal of said second group 
is busy for stepping said member to a ter 
Initial of an idle line in said Second group, 
and means controlled over two sides of said 
calling line in series for controlling said 
switch. 

20. In a telephone exchange system, the 
combination with a telephone line extending 
from a substation to a central office, of a 
connecting circuit at the central office, a 
connection switch for uniting said connect 
ing circuit with the telephone line, a line 
switching device carrying terminals for one 
set of lines in the exchange, a second set of 
lines any one of which will serve the pur 
pose of the calling subscriber leading to 
terminals of said device, a contact arm for 
said mechanism adapted to move over said 
tel'ininals to unite said connecting circuit 
with said terminals, automatically operated 
ialechanism for advancing said arm over 
said terminals and over said second set of 
terminals Intil an idle line is reached, a 
busy signal, means actuated in case all of 
said second set of lines are busy for apply 
ing said busy signal to said connecting cir 
cuit, and means controlled over the two 
sides of said calling line in series for free 
ing said calling line from said connection 
switch. 

21. In a telephone system, a plurality of 
Subscribers’ lines divided into groups and 
Sub-groups, an automatic switch having one 
controlled movement to select a prede 
termined group, a second controlled move 
ment to select a predetermined sub-group and 
a third automatic selecting movement to 
connect with an idle line in a selected sub 
group, a calling line over which said switch 
may be controlled, and means controlled 
Over the two sides of the calling line in 
series for disconnecting said calling line 
from said switch. 

22. In a telephone system, a plurality 
of subscribers’ lines divided into groups and 
sub-groups, an automatic switch having one 
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movement to select groups, a second move 
ment to Select sub-groups, and a third move 
ment to connect with a line in a selected 
sub-group, common battery means for 
supplying talking current to Said lines, a 
calling line over which said switch may be 
controlled, and means controlled over the 
two sides of said calling line in series for 
disconnecting said line from said switch. 

23. In a telephone system, a plurality of 
subscriber's lines divided into groups and 
sub-groups, an automatic switch having one 
controlled movement to select a prede 
termined group, a second controlled move 
ment to select a predetermined Sub-group 
and a third automatic selecting movement 
to connect with an idle line in a selected sub 
group, common battery means for supplying 
talking current to said lines, a calling line 
over which said switch may be controlled, 
and means controlled over the two sides of 
said calling line in series for disconnecting 
said line from said switch. 

24. In a telephone system, the combina 
tion of a line, a switch associated with said 
line, a group of telephone lines and a 
terminal for each line in said switch, a test 
circuit for each line, means operated over 
the lines of said group for establishing a 
guarding potential to said test circuits for 
making lines in said group busy, automatic 
means for operating said switch to find the 
group of lines, automatic means for causing 
the operaton of said switch to select the 
first idle one of 'said lines, a common bat 
tery, coils associated with said switch to 
control the flow of talking current from 
said battery to the called telephone line, and 
means controlled over the two sides of the 
calling subscriber's line in series and over 
said called line for freeing said lines from 
said switch. 

25. In a telephone system, the combina 
tion of a line, a switch associated with said 
line, a group of telephone lines a substation 
for each line and a terminal for each line in 
said switch, means controlled from the sub 
stations for making lines in said group busy, 
automatic means for operating said switch 
to find the group of lines, automatic means 
for causing the operation of said switch to 
select the first idle one of said lines, a com 
mon battery, coils associated with said 
switch to control the flow of talking current 
from said battery to the called substation, 
and means controlled over the two sides of 
the calling subscriber's line in series and 
over said called line for freeing said lines 
from said switch. 
26. In a telephone system, a plurality of 

subscribers’ lines, any one of which will 
serve the purpose of the calling subscriber, 
means controlled by one of said subscribers 
and including an automatic switch for au 
tomatically selecting an idle line for the 

alling subscriber, means associated with 
said automatic switch for supplying talk 
ing current to a subscriber's station, and 
means controlled over the two sides of said 
calling subscriber's line in series for freeing 
said line from said automatic switch. 

27. In a telephone system, a plurality of 
subscribei's lines, any one of which will 
serve the purpose of the calling subscriber, 
means controlled by a plurality of sub 
Scribel's and including an automatic switch 
for automatically selecting an idle line for 
the calling subscriber, means associated with 
said automatic switch for supplying talking 
current to a subscriber's station, and means 
conti'olled over the two sides of said calling 
subscriber's line in series for freeing said 
line from said automatic switch. 
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28. In a telephone system, a line, a switch 
for said line, a group of lines terminating in 
said switch, a second group of lines terminat 
ing in said switch, means for operating said 
Switch over the said first line to establish 
connection with any one of the lines in the 
first group exclusively as a result of a 
numerical operation of the Switch, means 
for operating said switch over said first line 
for establishing connection with some one 
of the lines in the second group involving a 
non-numerical operation of the switch, the 
operation of said means controlled from 
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lines in said second group, and release means 
controlled over the two sides of said first 
line in series. 

29. In a telephone system, a calling line, 
a switch associated with said line, one group 
of lines terminating in said switch, a second 
group of lines terminating in said switch, 
means l'esponsive to numerical operations 
for establishing connection with any one of 
the lines in the first group, automatic means 
responsive to non-numerical operations to 
establish connection with lines in the second 
group, said automatic means controlled 
from lines in the second group, and means 
controlled over two sides of said calling 
line in series for freeing said line from said 
switch. 

30. In a telephone system, a group of 
lines, a second group of lines, a switch hav 
ing terminals for said lines, numerical 
automatic operating means for finding 
either group and for finding a line in the 
first group after the first group is found 
and non-numerical means for finding a line 
in the second group after the second group 
is found, movable switching means individ 
ual to the lines of the said second group for 
making said lines busy, said automatic non 
numerical means controlled from said mov 
able switching means for operating said 
switch to select the first idle one of said lines 
of the second group, a common battery, 
means associated with said switch for con 
trolling the flow of current for talking from 
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said battery to said lines when found, means 
controlled over a calling line for actuating 
said switch, and means controlled ove' the 
two sides of said calling line in Seiics fo:' 
freeing said calling line from said. Switch. 

31. In a telephone system a plurality of 
lines, at {}}hatic means for Selecting the 
first idle line including a switch having 
means responsive to the last digit in the 
number of the called line, having one notion 
to select groups and another motion to 
automatically select the first idle line in the 
selected group, a co}}mjanoin h}::ttery, alato 
matic means for closing connection to Sull 
ply talking current to a subscriber's station 
a calling subscribe's line over which said 
Switch may be controlled, said means con 
trollable over the two sides of said calling 
subscriber's line in series for freeing said 
line from said switch. . 

32. In a telephone System, the combina 
tion of a plurality of lines, automatic 
means for selecting and extending connec 
tion to idle lines including a switch having 
means responsive to the last digit in the 
number of the called line, said switch hay 
ing one motion to select groups and another 
} notion to automatically select the first idle 
line in the selected group, means for signal 
ing a called subscriber, a source of current, 
means for connecting the source of current 
to the automatic selected line, and auto 
matic means for releasing, and means con 
trolled over the two sides of the calling 
line in series for freeing said calling line 
from said switch. 

33. In a telephone system, a plurality of 
lines any one of which will serve the pur 
pose of a calling subscriber, means includ 
ing an automatic switch having equipment 
responsive to the last digit in the number of 
the called line for automatically selecting 
an idle line for the calling subscriber, said 
switch having one motion to select groups 
and another motion to automatically select 
the first idle line in the selected group, means 
for automatically supplying talking current 
to a subscriber's station, automatic means 
for connecting said calling line to said 
switch, and means controlled over the two 
sides of said calling line in series for con 
trolling said automatic means. 

34. In a telephone system, a common bat 
tery automatic switch having means respon 
sive to the last digit in the number of the 
called line and having provisions for select 
ing the first idle one of a number of lines 
common to a single subscriber, means fo!' 
feeding talking current to any called line 
thus automatically selected, a calling line, 
automatic means for connecting said calling 
line to said automatic switch, and means 
controlled over the two sides of said calling 
line in series for controlling said automatic 
I?168.11S: 
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35. In a telephone system, an automatic 
switch, automatic means fo;' trunking a 
alling subscriher into eonnection with sai! 
autoimatic switch, said switch having 3 neas 
responsive to the last digit in the number of 
the called lire and having provisions foi:: 
automatically selecting the first idle one of a 
ailinber of lines cormon to a single sib 
scriber in combination with means for sup 
plying talking cirrent to any called line this 
automatically selected, and means controlled 
over the two sides of the calling line in 
series for controlling said automatic 1) eans. 

36. In a telephone System, the combina 
tion of a plurality of lines, autoimatic ineans 
for selecting and extending connection to 
idle lines, said means responsive to the last 
digit in the nimber of a called line, means 
for signaling a called line, a source of cur 
rent, means associated with the line select 
ing means for connecting the soirce of cur 
rent to the automatically selected line, auto 
matic means for releasing, and means con 
trolled over two sides of the calling line in 
series for freeing said calling line from said 
automatic means. 
3. In a telephone System, the combina 

tion of a plurality of lines, a tele 
phone receiver for each line, a switch, 
automatic means for causing the oper 
ation of said Switch to select any idle 
one of said lines, means individual to 
each line for operatively associating 
each receiver with its line, a common 
battery, a relay allotted to said switch and 
controlling the flow of talking current 
from said battery to the selected line, means 
for effecting said current to effect said re 
ceiver for talking, an automatic switch for 
connecting the calling line to said first 
switch, and means controlled over two sides 
of said calling line in series for controlling 
said a tomatic switch. 

38. in a telephone system, a plurality of 
lines, fixed terminals of said lines arranged 
in groups and sub-groups, an automatic 
switch provided with a movable terminal 
co-operating with said fixed terminals, di 
rectly controlled means for causing suc 
cessive operations of said movable terminal 
to select a group and sub-group of fixed 
terminals, automatic means for then oper 
atting the said movable {eiminal to select an 
idle fixed erminal in the selected sub 
group. a calling subscriber's line over which 
said automatic switch is operated, and 
ineans controlled over the two sides of the 
calling line in series for freeing said calling 
line fron Said Switch. 

39. In a telephone system, a calling sub 
Scriber’s telephone, a line individual thereto, 
the combination of a plurality of telephone 
lines running to the same Substation, tele 
phones on said lines, an automatic switch 
provided with means for extending connec 

70 

75 

80 

85 

90 

95 

100 

IO 

5 

20 

125 

  





10 

5 

20 

25 

$3 

is propelled beyond all of said lines with 
Out releasing said mechanism and a busy 
signal transmitted to a calling subscriber 
to indicate that all the lines are busy. 

49. In a telephone system, a line circuit, 
a step-by-step mechanism, a plurality of 
lines divided into two groups, means in 
cluding a relay whereby said mechanisin is 
controllable to select a certain called line 
from one group, means whereby said mech 
anism is operative to automatically select 
an idle one of the lines in the other group, 
and means for supplying talking current 
to said line circuit, through a winding of 
said relay, said reiay held energized during 
conversation. 

50. in a telephone system, a line circuit, 
an automatic switch controlled over two 
sides of said line circuit in series, one o' 
more grounded private bank contacts and 
a non-grounded private bank contact for 
said switch for controlling said switch, 
means under the control of a subscribe' for 
inoving said switch over certain of said 
grounded contacts, means for automatically 
moving said switch over other of said 
grounded contacts, a relay included in said 
line circuit, and means for supplying talk 
ing current through a winding of said re 
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51. In a telephone system, a line circuit. 
an automatic switch, a relay therefor, a 
rotary magnet therefor controlled in ac 
cordance with the last digit of the called 
number, a plurality of grounded and non 
grounded bank contacts, means for ener 
gizing said rotary magnet when connection 
is made with a grounded contact of said 
bank, and means at the central station for 
Supplying taiking current through a wind 
ing of Said 'elay and over said circuit. 

32. In a telephone exchange system, the 
combination with subscribe's telephones, a 
line individual to each telephone, a line 
Switching device having line terminals and 
a group of titlink terminals, of a moving 
contact membel' for said Switching device. 
automatie means fol stepping said member 
to any of said line terminals or the first 
trunk terminal of said group, neans ac 
tuated in case said first trunk is busy for 
stepping Saidi imember to a te’minal of an 
ide trunk line, said switching device con 
trollied over a circuit including both sides 
of any one of said lines in series, said cir 
cuit passing through the subscribe's tele 
phone instrument. 

Signed by me at New York in the county 
of New York, and State of New York. 

ALFRED. H. DYSON. 
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