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UNITED STATES PATENT OFFICE 
2,53,569 

FRAWE AND TRUNK SELECTION 

Ralph E. Hersey, Madison, N.J., assignor to Bell 
Telephone Laboratories, Incorporated, New, 
York, N. Y., a corporation of New York 
Application October 29, 1948, Serial No. 57,396 

(C. 179-18), Cairns. 

This invention relates to a dial Switching tele 
phone System and more particularly to the Se 
lection of an idle trunk of a desired trunk group 
in a System of the So-called CrOSS bar type. 
The invention is specifically applicable to a 

System. Of the type disclosed in the application 
of A. J. Busch, Serial. No. 57,394, filed concur 
rently herewith. In this system all types of 
calls, either intraoffice, special service, outgoing 
Or incoming, are established over the cross bar 
Switches of trunk link frames. In an office instal 
lation involving no extension switches, ten trunk 
link frames are provided, each having ten two 
hundred point, three-wire cross bar switches com 
prising a junctor bay and ten two hundred point, 
six-wire cross bar Switches comprising a trunk 
bay. These switches are of the general type 
disclosed for example in Patent No. 2,021,329, 
granted November 15, 1935, to J. N. Reynolds, 
but are each provided with twenty verticals. 
The junctor switch horizontals of each junctor 

Switch are divided into left and right halves so 
that the ten junctor Switches on each trunk link 
frame provide two hundred horizontals. These 
horizontals are connected by junctors to the 
verticals of the junctor switches on the line link 
frames. The trunk link frames are thus given 
acceSS to all of the line link frames, of which 
there may be as many as twenty, for extending 
Originating or terminating connections to sub 
Scribers' lines, which terminate, in line SWitches 
Of the line link frames. The verticals of the 
junctor SWitches on each trunk link frame are 
connected by two hundred three-wire trunk links 
to the WO hundred verticals of the trunk switches 
on the same frame. m 
The ten trunk switches of each trunk link 

frame are Six-Wire Switches and the horizontals 
of each Switch are divided into right and left, 
halves. The verticals on the left halves of the 
junctor switches are connected by links to the 
verticals on the left halves of the trunk switches 
and the Verticals on the right halves of the junc 
tor Switches are connected by links to the verti 
Calls on the right halves of the trunk switches. 
This Wiring is arranged so that any vertical in 
the junctor bay has access to all ten trunk 
Switches in the trunk bay. 
The trunks connect to the horizontals or levels 

of the trunk Switches. There are two trunk ag 
pearanceS per level for levels two to nine of the ten 
trunk. SWitches of each frame. The two appear 
ances per level are obtained by using a six-wire 
Switch, that is, having six pairs of contacts in 
each cross-point contact set, and operating an 
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A or B select magnet (select magnet position 
0 or ) respectively, in addition to a T or trunk 
Select magnet associated with one of the levels 
2 to 9 on which a trunk to be connected with 
appears. The A or B select magnet controls 
cross-points which connect a link incoming from 
a junctor switch to one or the other of two vertie 
cal multiples, each made up from one half of 
the contacts of a vertical row of cross-point con 
tact sets. Each vertical multiple thus formed 
comprises a tip, ring and sleeve. The trunk Se 
lect magnet controls cross-points which connect 
two horizontal tip, ring and sleeve multiples 
(corresponding to two link appearances) to the 
two vertical multiples but, as just explained, only 
one vertical multiple is connected to a link. In 
this manner, Sixteen trunk appearances are pro 
vided per trunk switch or one hundred and sixty 
for a trunklink frame. 
Appearances connected by an A. Select magnet 

are called A appearances and those by a B select 
magnet Ore called B appearances. Intraoffice 
trunks require, two appearances. The calling 
end of each intraoffice trunk is on an A appear 
ance and the called end is on a B appear 
ance but these appearances are, for each such 
trunk, on the same level of different trunk 
Switches of the same frame. Incoming trunks 
and other trunks requiring ringing are on Bap 
pearances. Originating registers and outgoing 
trunks may be on either A or B appearances. . 
The trunk link frames and line link frames 

are involved in dial tone, intraoffice, outgoing, 
incoming and reverting calls. On dial tone calls 
for which an originating register is connected 
to a calling line to Supply the calling Subscriber 
With dial tone and to receive and register digitS 
dialed by the calling Subscriber for the use of a 
marker in establishing desired connections, the 
calling line is connected to an available originat 
ing register Over a channel. On intraoffice calls 
the calling subscriber is connected to the calling 
end of an intraoffice trunk by one channel and 
the called party is connected to the other end 
of the trunk by another channel. On outgoing 
calls the calling line is connected by a channel 
to the selected outgoing trunk. On an incom 
ing call the incoming trunk is connected by a 
channel to the called line. On a reverting call 
the line associated with both the calling and 
called stations is connected over a channel to 
a reverting call trunk. 
Of the one hundred and sixty trunk appear 

ances. On the ten trunk. Switches of a frame, forty 
are used for incoming type trunks and the ter 



3 
minating appearances of intraoffice trunks. The 
remaining one hundred and twenty trunk appear 
ances are reached under the direction of the 
route relays of markers and these may be 
allocated to a maximum of sixty routes per 
frame. These routes are numbered from 00 
to 59 and may comprise originating registers, 
groups of trunks outgoing directly to other ter 
minating offices or to tandem offices, intraoffice 
trunks, a group of reverting ringing trunks Or War 
ious service trunks. The marker marks the reg 
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isters or trunks of a particular one of these routes 
by operating a trunk block relay of which six are 
provided in each trunk link frame. Each of these 
trunk block relays has access to the busy test 
leads of twenty trunks or registers so that through 
the operation of any one of these relays, the 
testing of a group of twenty trunks or registers 
for idle ones may be accomplished by the marker. 
The registers or trunks made accessible for 

testing by each trunk block relay may be as 
signed to a single route or to several routes. The 
grouping of the registers or trunks into routes 
is determined by multiplying frame leads in 
dividual to registers or trunks, which are to be 
assigned to the same route, to a trunk group 
ead over which the marker determines that the 
registers or trunks so connected are to be tested 
as a single group and that for the particular 
connection the testing of other trunk groups 
made available for testing by the operated trunk 
block relay is to be ignored. To enable the 
'assignment of twenty trunks made available for 
testing by any one trunk block relay into twenty 
different trunk groups, twenty trunk group leads 
are provided whereby a connected marker may 
determine. One or more of the trunks to be tested. 
The trunks of any route may be distributed 

over the appearances of one or more of the 
trunk switches of one or more trunk link frames 
and it is generally desirable to make this dis 
itribution as wide as possible in order to insure 
the greatest accessibility to the trunks of the 
route. As previously stated, the trunks have ap 
pearances only in the levels 2 to 9 inclusive of 
the trunk switches and it is desirable, although 
not necessary, that the trunks of any one route 
be distributed over the same levels of the several 
SWitches on a frame. - 
... As a typical example, outgoing trunks and 
originating registers could be assigned to the A 
appearances of the Second levels of the trunk 
switches and outgoing trunks, incoming trunks 
or reverting ringing trunks to the B appearances 
of the second levels; outgoing trunks to the A 
appearances and outgoing trunks, incoming 
trunks and reverting ringing trunks to the B 
appearances of the third levels; outgoing trunks 
to the A appearances and outgoing trunks, in 
coming trunks and reverting trunks to the B 
appearances of the fourth levels; outgoing trunks 
to the A appearances and outgoing trunks, in 
coming trunks and reverting trunks to the B 
appearances of the fifth levels; outgoing trunks 
and the originating ends of intraoffice trunks to 
the A appearances and the terminating ends of 
intraoffice trunks and incoming trunks to the B 
appearances of the sixth levels; outgoing trunks, 
and the originating ends of intra office trunks to 
the A appearances and the terminating ends of 
intraoffice trunks and incoming trunks to the B 
appearances of the seventh levels; outgoing 
trunks and the originating ends of intraoffice 
trunks to the A appearances and the terminat 
ing ends of intraoffice trunks and incoming 75 route No. 00. 
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4. 
trunks to the B appearances of the eighth levels; 
and outgoing trunks and the originating ends of 
intraoffice trunks to the A appearances and the 
terminating ends of intraoffice trunks and in 
coming trunks to the B appearances of the ninth 
levels. 
As an example, a trunk link frame might have 

seven originating registers assigned in a dial 
tone route and appearing on the A appearances 
of the second level of trunk Switches 0 to 6 of 
the frame and the remaining A and B appear 
ances of the Second level of the ten trunk 
switches might be assigned to a single outgoing 
route, three trunks of which route would termi 
nate in the A appearances of the second levels 
of trunk switches 7, 8 and 9 and ten of which 

... trunks Would terminate in the B appearances of 
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the Second levels of SWitches to 9 inclusive. A 
distribution of Originating registers and trunks 
of the same outgoing route could be made in 
a similar manner to the A and B appearances 
of the Switches of other trunk link frames. 
Thus in searching for trunks available for ex 

tending a connection in a particular route, or 
for securing the Services of an available origi 
nating register, it is first necessary for a marker 
taken into service for controlling the desired 
connection, to first ascertain if there is a trunk 
link frame on the switches of which idle trunks 
or Originating registers of the desired route ter 
minate, preferably not in use at the time by 
another marker, and to connect with such trunk 
link frame. It is then necessary for the marker 
to test for an idle trunk or register appearing on 
a SWitch of the Selected frame and to cause the 
Selection of Such idle trunk. 

It is the object of the present invention to 
afford Simple and accurate facilities for thus 
testing for the availability of trunks or registers 
on frames and Selecting an idle register or trunk 
of a desired route on One of the frames. 

For a clearer understanding of the circuits 
and apparatus which have been provided in ac 
cordance with the present invention to attain 
the object stated, attention is directed to the 
following detailed description when read in con 
nection with the accompanying drawing in which: 

Fig. 1 shows schematically such portions of out 
going registers and trunks appearing on the 

) trunk appearances of switches of a plurality of 
trunk link frames and the connector equipment 
of Such trunk link-frames as is deemed neces 
Sary for an understanding of the invention; 

Figs. 2 and 3 taken together show such por 
tions of a marker as are necessary to enable the 
Selection of an idle register or idle trunk of a 
desired route; and 

Fig. 4 is a chart showing how Figs. 1 to 3 in 
clusive should be arranged to completely disclose 
the invention. 

In Fig. 1, four trunks are schematically illus 
trated, two terminating on the No. trunk frame 
and tWO terminating on the last or No. 9 trunk 
link frame and it will be assumed that these 
trunks and others not shown but which might 
terminate on others of the ten trunk link frames 
are allocated to the same outgoing trunk route 
Which may be identified as route No. 59. Two 
Originating registers are also schematically illus 
trated, one terminating on the No. 0 trunk link 
frame and one terminating on the No. 9 trunk 
link frame and these registers together with 
others which might terminate on others of the 
trunk link frames are allocated to the dial tone 
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It will now be assumed that the-first of a group 
of-markers, portions of which are shown Scher 
matically in Figs, 2 and 3, is taken into Service-for 
the purpose of selecting, an idle-originating reg 
ister...and that therefore ground has been applied 
to, conductor. 209-of Fig.2 and the dial tone route 
relay. 3 of Fig. 3 has been operated. Relay 
309 upon operating, establishes the circuit of the 
frame.connector (FC) relay 30, allocated to the 
control of the selection of a trunk.link. frame 
on , which there is an idle originating; register. 
Ehe route relay. also establishes', the circuits of 
one of Six. twenty-block (TB) , relays; and one of 
twenty trunk group (TG) relays for a purpose to 
beater described 
As many FC relays are provided in the marker 

as there are route-relays or route. numbers. These 
relays enable the marker to look. at the trunk 
link frames for a particular route to determiae 
by the operation of the FTC relays which trunk 
link-frames have idle trunks (in: the case as 
Sumed originating registers). All originating-reg 
isters on each trunk.link frames have their ET 
punchings. bunched and cross-connected, to, an 
FTC punching corresponding to that one of the 
FC. relays which has been operated for the dial 
tone, or originating register route. If any. One. Of 
the originating. registers, terminating on a par 
ticular trunk link. frame is; idle, the associated 
F.T. punching, is connected to ground. Over, the 
back. contact of the “on” relay of the idle orig 
inating, register and a framer test common relay 
(ETC) corresponding to the trunk link frame is 
operated. For example, assuming that there. is 
an idle. Originating register. On the No. O. trunk 
links frame, the FTC punching thereof is con 
nected over conductor f) and the next to...i.are 
contacts. Of the FC relay 30, through the wind 
ing of the FTC relay. 30 to battery: ASSunning 
that... there is also an idle. Originating register. On 
the last or No. 9 trunk link frame, the FTC 
punching. thereof is connected; over conductor 
0 and the outer contacts of relay, 30 through 

the Winding of the FTC relay 3.9. to battery, 
whereupon both relays 3.0 and 39, operate. The 
marker thus has a simultaneous record of all 
trunk.link.frames. With idle: originating registerS. 
The availability of at least one. trunk link frame 
having an idle originating register, is checked in 
the marker by the operation of the frame test 
check, relay ETCE in a circuit established over 
the left contacts of the operated FTC relays, con 
ductor. 32 and through the winding of the relay 
FTCK to battery. The-frame check relay FCK 
of the marker. is also operated in a circuit, estab 
lished over the inner contacts of the operated 
ones of the FC. relays and conductor .303, thence 
through the winding. of relay, FCK. to..battery, 
indicative of the fact, that a frame connector 
relay has been operated to initiate a frame test. 
When ground is connected to conductor 29, to 

initiate.the trunk testing functions of the marker, 
and provided the frame memory.lock...relay, FML 
is normal, a circuit is established over the upper 
back contact of relay FM.L. and conductor. 2, 
through the winding of the busy cut-in relay BC 
whereupon relay BC is operated to connect the 
frame busy (FB) relays... through to the corre 
sponding trunk link-frames. For example, a cir 
cuit, is established from batterythrough the Wind 
ing of the FB relay 320, over the inner contacts 
of relay BC to conductor O2 extending to the 
No. 9 trunk. link frame, a circuit is established 
from battery. through the winding of, the EE3 re 
lay. 329 and over the outer contacts of relay. BC 
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6 
to conductor 93:extending to the last, or No. 9 
trunk, link. frames and similar circuits are estab 
lished through the windings of the other. FB 
relays and other contacts of relay BC to other 
conductors extending to the other trunk link 
frames. It will be assumed that the No. trunk 
link fraine has been taken into use by another 
naake and that therefore the Einarker connector 
(MC) relay of that trunk link frame, allocated 
to that markers and corresponding to relay 0, 
has been operated and has connected ground over 
its right contacts to conductor 2. Therefore 
upon the operation of relay BC, the FB. relay 
320 corresponding to the No. 9 trunk link frame 
Will be operated, 
The preference, for trunk link frames is ro 

tated. On a marker usage basis to equitably dis 
tribute calls, to all trunk... link frames. This is 
accomplished in the marker by storing the num 
ber of the trunk ink frame used on the call in 
progreSS-On the FM (frame memory) relays. It 
will be assumed that on the last call established 
by the marker disclosed over a trunk link frame, 
the marker used the No. trunk link fraine, and 
that as a consequence thereof the frame nemory 
relay. 330 was operated and locked in its operated 
condition, over a circuit from battery through its 
wiading, over its inner left contacts and con 
ductor. 394- to grend over the lower back con 
tact of trunk. frame check relay TFK or the 
lower back contact of the frame memory ground 
relay. FMG. The inarker is: arranged to prefer 
from among the frames available for a call, one 
higher in number-than the frane corresponding 
in number to the FM relay... that is operated un 
less the only frame available corresponds to this 
operated relay. Whenever any one of the FM 
relays is operated, a circuit is established from 
ground over the left contacts: thereof, over con 
ductor: 305 and through the winding of the frame 
naemory-check relay FMik to battery. Relay FMEK 
upon operating establishes a circuit from ground 
over its lower contacts, over the lower back con 
tact of theatrunk frane check relay FE and 
through the Winding of relay. FMG to battery 
whereupon relay FMG operates and locks in a 
circuit, over, its upper, front contact to ground 
over the lower cogntacts of relay FMK. 
As soon as one of the FiC relays operates, in 

dicative. Of the fact that there is at least one 
available register. On the corresponding trunk link 
frame, an attempt is made to operate the cor 
responding frame: Selection relay FS. It was 
a SS-med that there was an available orginating 
register on the No. , trunk link frame and that 
the FTC relay 3 of the marker was operated, 
but it... was also assumed that another marker is 
at the time-using...the No. 9 trunk link frame and 
that the corresponding FB relay 320 is also oper 
ated. Therefore the circuit for the FS relay 
Corresponding to the No. 9 trunk link frame can 
not be completed Since there is no closure there 
for over the back contact of the operated FB re 
lay 329. It is possible however, to establish the 
circuit. of the FS. relay 349- corresponding to the 
last, or No. 9... trunk, link frame since this frame 
is not being-used by another marker as indicated 
by the unoperated FB relay 329 corresponding to 
Such frame, such frame has an available orginat 
irag register as has been indicated by the opera 
tion of the FTC relay 39, and it will be assumed 
that there... are no orginating registers available 
On the...lo-Wer:numbered frames With numbers in 
intervening-between the No. 9, and the last frame 
a.S. indicated by the unoperated condition of the 
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corresponding FTC relay, such as relay 3. The 
circuit for the FS relay 349 may therefore be 
traced from battery through its winding, over 
the back contact of the FB relay 329, the right 
front contact of the FTC relay 39, the right 
back contacts of the lower numbered unoperated 
FTC relays including relay 3, the right front 
contact of the operated FM relay 330, over Con 
ductor 306, the lower front contact of relay FMG, 
the upper normal contacts of relay TFK and 
to ground over the contacts of the operated re 
lay FCK. 

It is to be noted that with any FM relay Oper 
ated, the FS relay corresponding to the next 
higher numbered trunk link frame on which 
there are available registers, as indicated by the 
operation of the corresponding FTC relay, will 
be operated. Thus for example, with the FM re 
lay 330 operated, if the FTC relay 3 if should be 
operated, indicative of the fact that registers are 
available on the No. 1 trunk link frame, then 
the connection of ground over conductor 306 and 
the right front contact of relay 330 would be 
effective to establish a circuit over the right front 
contact of relay 3 and the right back contact 
of relay 32 and through the winding of the FS 
relay 34 to battery. Similarly, had the FM re 
lay 339 been operated, and registers been avail 
able on the No. O trunk link frame and no other 
marker using such frame, then with the FTC 
relay 30 operated and the FB relay 320 unoper 
ated, ground applied from conductor 306 over the 
right back contacts of the preceding FM relays 
339, 33, etc. and the right front contact of oper 
ated FM relay 339 would be effective to establish 
a circuit extending over the right front contact 
of relay 30, the right back contact of relay 
320 and through the winding of FS relay 340 to 
battery to cause the operation of relay 340 where 
by the marker would bid for the use of the No. 0 
trunk link frame in competition. With other 
nakers. 
If the FM relay 330 is operated indicative of 

the fact that the marker on a preceding call 
used the No. 0 trunk link frame and it should 
be found on a succeeding call that the No. 0 
trunk link frame is the only frame having avail 
able registers and that therefore the FTC relay 
30 corresponding to that frame is the only FTC 
relay operated, then with the corresponding FB 
relay 320 unoperated indicative of the fact that 
no other marker is at the time using such frame, 
a circuit is effective for the FS relay 340 to cause 
the reselection of the No. 0 frame, from ground 
on conductor 306, over the right front contact of 
relay 330, back contacts of all FTC relays cor 
responding to higher numbered frames, over the 
right front contact of operated relay FTC 310, 
the right back contact of FB relay 320 and to 
battery through the winding of FS relay 340. 

Relay 349 upon operating as previously de 
scribed, bids for the last or No. 9 trunk link 
frame for use in securing the services of an origi 
nating register in competition with other markers 
by means of the marker preference circuits as 
sociated with such frame and connects to it by 
Way of the trunk link frame connector. 

Each marker in the office has access to each 
trunk link frame but only one marker at a time 
is allowed to connect to a frame. The circuits 
involved in this operation comprise the marker 
preference (MP) relays, one for each marker. 
When, for example, the intermediate marker 
whose MP relay is designated 39, bids for the 
last or No. 9 trunk link frame, relay 39 is oper 
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8 
ated in a circuit extending through its winding 
and over the right normal contacts of subse 
quent MP relays, such as 49, to ground unless 
one of such subsequent relays is operated indical 
tive of the fact that the associated marker is 
using or waiting to use the same trunk link 
frame. If the MP relay 39 operates, it estab 
lishes over its inner left contacts, the operating 
circuit of an associated marker connector relay 
MC (not shown but corresponding to relay 9) 
to associate such marker with the trunk link 
frame, provided that no preceding MP relay such 
as relay 29 has operated to open such operating 
circuit at its inner left back contact. 
The break contact chain over the right con 

tacts of the MP relays insures that but one MP 
relay may be operated at one time and the break 
make chain over the inner left contacts of the 
MP relays requires that only one MC relay will be 
operated at a time, whereas the make-break chain. 
insures that the circuit to the MC relay aSSO 
ciated with any one marker will not be opened 
once it is established, unless the marker is fin 
ished with the trunk link frame and releases its 
MP relay. 

It will be assumed that relay 349, which has 
been operated, is successful in its bid for the 
last trunk link frame and establishes a circuit 
which may be traced from battery over the con 
tacts of relays not shown, over the upper back 
contact of relay TFK2, conductor 202, the left 
back contacts of FS relays lower numbered than 
the operated FS relay 349, over the left front 
contact of relay 349, conductor 308, through the 
winding of the MP relay 29, over the back con 
tacts of succeeding MP relays allocated to other 
markers, and to ground. Thereupon relay 29 
operates and locks over its right contacts to 
ground and over its inner left contacts estab 
lishes the circuit of the MC (marker connector) 
relay 9 allocated to the first marker. It is to 
be noted that at its inner right back contact re 
lay f29 removes ground from the chain circuit 
extending to subsequent MP relays so that should 
a subsequent MP relay operate, it will not be able 
to operate its associated MC relay. 
AS Soon as the MC relay operates, assumed to 

be relay 9, it connects ground over its right 
contacts to conductor f03, whereupon the last 
trunk link frame is marked as in use by the 
marker to all other markers. The operation of 
the MP relay 29 is also effective to establish a 
circuit from ground over its outer left front con 
tact, conductor 04 and in series through the 
windings of the trunk frame check relays TEK 
and TFK2 to battery whereupon these relays op 
erate indicative of the fact that the marker has 
Seized at trunk link frame for use. It is to be 
noted that the MP relays are provided With a 
chain circuit which steers ground to the check. 
conductors fo4 one at a time. This chain circuit 
is similar to the one previously described for con 
trolling the MC relays. 

Relay TFK upon operating establishes a lock 
ing circuit from ground, over the contacts of re 
lay FCK, over the upper alternate contacts of re 
lay TFK?, conductor. 397, over the right normal 
contacts of preceding unoperated FS relays 340, 
34?, etc. and over the outer right contacts of the 
operated FS relay 349 and through the winding 
of such relay to battery for holding relay 349 op 
erated. At its lower back contact relay TFK 
Opens the locking circuit of the operated frame 
memory (FM) relay, assumed to be relay 330, 
whereupon such relay releases and opens the ini 
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tial operating circuit for the FS relay-349. Re: 
lay 330 upon releasing also releases relay FMK 
which relay in turn opens the locking circuit of 
relay FMG whereupon the latter relay also re 
leases, indicating that the marker is ready for Set 
ting up a new preferance of trunklink frame Se 
lection." 
A circuit is now established for the FM relay 

339 corresponding to the "trunklink frame. now 
taken for use by the marker which may betraced 10 
from batterythrough the winding" of such-relay, 
over the inner right contacts of operated FS re 
lay 349, conductor 309, the inner back"contact of 
relay FMT, the inner lower back" contact of relay 
FMG and to ground over the inner-upper cons' 5 
tacts of relay TFKi. Relay 339 upon operating 
locks over its outer left contacts and conductor 
304 to ground at the lower back "contact of relay 
FMG and over its outer left contacts and con 
ductor 305 reestablishes the circuit of relay FMK-20 
which now reoperates and establishes the circuit 
of relay FMI. The latter circuit maybe traced 
from battery through the winding of relay FME, 
over the upper contacts of relay FMK, the upper - 
back contact of relay FMG and to groundi over 25, 
the lower front contact of relay TFKf. Relay 
FML upon operating, "locks over its upper front 
contact, the inner lower back contact of relay." 
FMG, and to ground over the inner upper cons 
tacts of relay TFK and at its upper back contact:30 
opens the circuit of relay BC which releases and 
in turn releases any operated FB relays, in the 
case assumed, FB relay 320. The operation of re 
lay FML signifies that the preference of trunk 
link frame selection has been completely "re 35 
cycled. - . 

When the marker connector relayff 9 operated 
as previously described, it established a plurality 
of control circuits between the No. 9 trunklink 
frame and the marker and established a circuit*40 
from ground over its No. left contacts and cons -. 
ductor 05 through the winding of relay MAK to 
battery. Relay MAK thereupon operates" as a " 
check that the MC-relay 9 has operated." 

It will be recalled that when the route relay 300' 45 
of the marker operated it caused the operation of 
one of the TB relays and one-of-the TG relays 
of the marker. Within any one trunklink frame 
all originating registers will be grouped within 
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one trunk block group. However, the same trunk 50 . 
block group may also contain other trunk groups.” 
The identification of the trunk block group"Wii 
identify within which group of twenty registers 
and trunks all of the originating registers' are lo 
cated. Identification of the trunk block" group 55 
is made in the marker by the operation of one 
of the six trunk block (TB) relays. In the case 
assumed, the originating registers being located 
in the Ostroute group, the operation of the dial 
tone route relay 300 has caused the operation of '60 
the TB-0 relay 359 and with the MC relay 9. 
operated, a circuit is established from ground . 
over the front contact of relay 350, conductor f06, 
the No. 8 left contacts of relay if 9 and through 
the winding of the TB-0 relay if 50 of the No. 9-65 
trunk link frame, whereupon relay (50 operates ". 
and establishes a circuit from ground over its 
outer contacts, over the No. 4 left contacts of 
relay 19, conductor OT and through the wind 
ing of relay TBK to battery, whereupon relay 70 
TBK operates as an indication that a trunk block - 
relay of the selected trunklink frame has opers" - 
ated and extended twenty busy test leads from *- 
the marker over contacts of the operated MC-: 
relay - 9 to twenty registers or trunks. -- - - - - - - - 5 
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However, testing for an idle and available 

Originating register. must be confiried to the 
group of registerS' terminating on the trunklink" 
frame and assumed to have theirbusy test leads: 
extended to the marker over other contacts of 
the operated TBielay"f 50. Therefore the regis. 
ters and trunks within every trunk block group 
are further divided into test groups. 33achtest. 
group within a trunk block group "will contain " 
only registers" of the same type or trunks which 
are identical. All of the originating registers in 
the No. 0 trunk block group, identified through 
the operation of TBielay 50, may be identified" 
by Specifying in addition" to the trunk block 
group, the aSSociated trunk group. The indical 
tion that a register or trunk is idle and available 
Willi be in the presence of ground on the associal 
ated BTLead in the register"Ortrunk"circuit. The 
markei by Supplying this busy test ground to 
Only those registers or “tiunkSwithin the selected 
trunk group will exclude an "idle indication from 
all other registers or trunks within the same 
trunk block" group. -- 
The identification of the trunk group is made 

Within the marker by the operation of one of a 
group of twenty trunk group relays TG-3 to 9, 
under the control of the operated route relay. Ini. 
the case aSSumed the dial tone" route relay 300 
has caused the operation of the TG-3 relay 360". 
indicative of the fact that an idle originating 
register is to be found in the trunk"group of the 
trunk block or 'corresponding to route No. 60 
All originating registers terminiating on switch 

es of the lastor"N6.9 trunk ink frame will have 
their F punchings bunched and connected to the 
TG punchings. As a typical example it was pre" 
viously Stated that there might be seven origi 
nating registers having A appearances on the No. 
2 level of trunk"Switches 0 to inclusive of this 
frame and "therefore the F punchings of these 
Seven registers would all be comected to the TG 
punching allocated to the originating register 
trunk group. This TG punching is now con 
nected over the No. 3 1eft contacts of the MC 
relay 19, conductor f08, the front contact of TG 
relay 360 and over the front contacts of relays 
TBK, MAK and the back contact of relay DCT 
to ground. - - - - - - - 

At each register, the F punching is connected 
over the back contact of the “on' relay of the " 
register, if the register is idle and thirough the 
winding of the Frelay, and with ground con 
nected to the F punching the circuits of the F 
relays of aliidle registers are extended over con 
tacts of the operated trunk block relay 55, con- - 
tacts of the operated MC relay. is and thirough." 
the winding of test "trunk relays T.I.'"of the 
marker to battery. Battery is supplied to these 
test circuits over contacts of relay TSE which is 
Operated When all of the twenty test selection 
relaySTS are normal. It having been assumed " 
that there are Seven originating registers termi 
nating on switches of the No. 9"trunk link frame, 
busy test circuits for all of these registers Wilbe. 
extended through the windings of test trunk 
relaySTT-0 to TT6 inclusive and a simultaneous, 
check of all 'seven of the registers will be made. 
If it is assumed that the register illustrated ini 
Fig.1 is idle and therefore the “on relay thereof. 
is unoperated, the busy test circuit therefor may 
be traced from ground-on punching TG, over the 
left back contact of relay “on,” throught 
winding of relay F of the register, the inner cons' 
tacts of the TB'relay 50, the No. 7 contacts of 
thé MC relay 9, conductorf 09 and through their 

  



is 
winding of the TT-0 relay 370 to battery. Relay 
370 operates in this circuit but the Frelay of the 
originating register being marginal does not oper 
ate because of the high series resistance of the 
winding of relay 310. In a similar manner other 
TT relays will operate if the tested originating 
registers are idle. - 
Associated with each of the test trunk relays 

TT is a test selection relay TS. There are there 
fore twenty test selection relays and the Selection 
preference of any one of these relays Will vary 
with each connection set up by the marker 
through the operation of the Sequence controller. 
It will, however, be assumed that the Sequence 
controller has determined that of the idle regis 
ters which have caused the operation of the test 
trunk relays the circuit of the TS-0 relay 380 is 
completed from ground through the Sequence con 
troller, over contacts of the operated TT relay 
370, through the winding of the TS relay 380 and 
through resistor TS to battery and relay 380 
operates. By the opening of its left transfer con 
tacts, the TS relay 380 opens the operating cir 
cuit of the TSE relay which releases in turn re 
leasing all TT relays such as relay 370 which 
have been operated and preventing any non 
operated and prior preferred TT relay from oper 
ating to select a new originating register after 
an originating register has been selected for 
Service. - 

With the TT relay 370 now released and the 
TS relay 380 operated, battery is connected 
through the low resistance D6, over the right 
front contact of relay 380, conductor-i69 and 
thence as traced through the Winding of the F 
relay of the selected originating register Where 

() 

20 

25 

30 

upon such relay operates and locks over its left 
contacts to ground applied to its F punching by 
the operation of TG relay 360 of the marker. 
Relay F over its right contacts establishes a cir 
cuit for the S relay of the register which is ex 
tended over the No. 0 left contacts of the MC 

40 

relay 9 and conductor 5 to ground Over the - 
back contact of relay TAN. When the S relay 
operates, it causes the operation of the “on' relay 
which by opening its back contacts, marks the 
register as busy. 
After the marker has successfully completed 

the connection between the selected originating 
register and the calling line and has made all 
necessary tests of the connection, the DCT relay 
is operated thereby removing ground from the 
locking circuit of relay F at the Originating reg 
ister and Such register thereupon releases and 
opens the initial operating circuit of the Si relay 
but the latter relay is held under the control of 
the calling line. The release of the operated 
route relay 300 of the marker in turn releases 
the operated FC relay 30, the TB relay 350 and 
the TG relay 360 thereby causing the release of 
the trunk block relay 50 of the trunk link frame 
and in turn relay TBK in the marker. When the 
FC relay 30 releases, relay FCK releases thereby 
opening the locking circuit of the operated FS 
relay 349 which thereupon releases. The FC 
relay 30 upon releasing also releases all oper 
ated FTC relays in turn releasing the FTCK 
relay. * . 

The FS relay - 349 upon releasing causes the 
release of the MP relay 29 associated with the 
seized No. 9 trunk line frame which in turn re 
leases the MC relay i? 9. The MC relay 9 upon 
releasing in turn releases the TSKi, TSK2 and 
MAK relays in the marker. 
relay TSKI in turn releases relay FML. The 
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The release of the 

2,578,569. 
2. 

trunk link selection controls of the marker are 
now released and the No. 9 trunk link frame 
is now disconnected from the marker and miay 
be seized by the same or another marker to 
establish another trunk connection. 
In the preceding description it was assumed 

that the marker route relay 300 was operated to 
cause the selection of an originating register. 
The marker functions in a similar manner to 
make trunk Selections. Thus if a trunk of an 
outgoing group represented by the trunks shown 
in Fig. 1 is to be selected, trunk route relay of 
the marker shown in Fig. 3 would be operated to 
cause the operation of the proper FC, TB and 
TG relays whereby a trunk link frame is first 
selected on which there are idle trunks in the 
desired trunk route and an idle trunk terminat 
ing on the selected frame is then selected. These 
selections are made in the manner previously 
described. - 

What is claimed is: 
1. In a telephone system, a plurality of switch 

frames, a group of outgoing circuits, one or more 
of said circuits terminating on each of Said Switch 
frames, a common control circuit, means in Said 
control circuit to simultaneously test a plurality 
of said frames for idle frames having at least 
one idle outgoing circuit terminating thereon, 
means responsive to said testing means to Select 
one of said idle frames and to connect said con 
trol circuit with said selected frame, and means 
thereupon effective to select an idle one of the 
outgoing circuits which terminate on the selected 
frame. . 

2. In a telephone system, a plurality of switch 
frames, a group of outgoing circuits, ones or 
more of Said circuits terminating on each of Said 
Switch frames, common control circuits, means 
in a control circuit to simultaneously test a plu 
rality of Said frames for frames on which there 
are idle outgoing circuits, means in said control 
circuits to simultaneously test said plurality of 
frames for frames which have been rendered busy 
by others of said control circuits, means respon 
sive to the joint control of both of said testing 
means to select one of said frames which has not 
been made busy and on which idle outgoing cir 
cuits terminate and to connect said control circuit 
with said selected frame, and means thereupon 
effective to select an idle one of the outgoing 
circuits which terminate on the selected frame. 

3. In a telephone System, a plurality of Switch 
frames, a group of outgoing circuits, one or more 
of Said circuits terminating on each of said 
switch frames, common control circuits having 
access to said switch frames, means in each of 
said control circuits to simultaneously test a plu 
rality of Said frames for idle frames having at 
least one idle outgoing circuit terminating there 

60 on, means individual to each of said control cir 
cuits responsive to the testing means of the re 
spective control circuits for connecting said con 
trol circuits in a definite order of preference with 
any one of said idle frames when more than one 
control circuit is simultaneously bidding for the 
use of said idle frames, and means thereafter 
effective to select an idle one of the outgoing 
circuits which terminate on the selected frame. 
4. In a telephone system, a plurality of switch 

frames, a group of outgoing circuits, one or more 
of Said circuits terminating on each of said Switch 
frames, common control circuits having access 
to said switch frames, means in each of said 
control circuits to simultaneously test a plu 

5rality of said frames for idle frames having at 
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least one idle outgoing circuit terminating there 
On, Connector relays for each frame individu 
alized to said control circuits, preference relays 
for each frame individualized to said control cir 
cuits, preference circuits responsive to the testing 
means of respective control circuits for operating 
Said preference relays in a definite order of 
preference when more than one control circuit 
is Simultaneously bidding for the use of any idle 
frame, preference circuits for the connector 
relays of each frame controlled by the preference 
relays of the same frame for insuring the opera 
tion of the connector relay appertaining to the 
preferred control circuit, to connect the preferred 
control circuit. With said frame, and means there 
after effective to Select an idle one of the out 
going circuits which terminate on the selected 
frame. 

5. In a telephone System, a plurality of switch 
frames, a group of outgoing circuits, one or more 
of said circuits terminating on each of said Switch 
frames, a common control circuit having access 
to Said frames, means in said control circuit for 
controlling the Selection of idle frames On a 
preferential basis determined by the usage of Said 
frames by said control circuit on preceding calls, 
means in Said control circuit to simultaneously 
test a plurality of said frames for idle frames 
having at least one idle outgoing circuit ter 
minating thereon, means responsive to Said latter 
means to preferentially Select an idle frame haW 
ing the next higher number than the frame used 
by said control circuit on the preceding call, 
means to connect Said control circuit. With Said 
selected frame and means thereupon effective to 
Select an idle one of the outgoing circuits. Which 
terminate on the selected frame. 

6. In a telephone system, a plurality of Switch 
frames, a group of outgoing circuits, one or more 
of said circuits terminating on each of said SWitch 
frames, a common control circuit having access 
to said frames, frame memory relays in Said Con 
trol circuit, means to selectively operate one of 
said memory relays to register the identity of 
the frame seized by the control circuit on any 
call in progress, means to hold said one memory 
relay operated at the end of the seizure, means 
in said control circuit to simultaneously test a 
plurality of said frames for idle frames having 
idle outgoing circuit terminating thereon, means 
responsive to said latter means and controlled 
by the memory relay held operated to preferen 
tially select an idle frame having the next higher 
number than the frame indicated by the held 
memory relay as having been used by the Con 
trol circuit on the preceding call, means to con 
nect said control circuit with said Selected frame 
and means thereafter effective to select an idle 
one of the outgoing circuits which terminate On 
the Selected frame. 

7. In a telephone System, a plurality of SWitch 
frames, a group of outgoing circuits, one or more 
of said circuits terminating On each of Said 
switch frames, a common control circuit having 
access to said frames, frame memory relayS in 
said control circuit, means to selectively operate 
one of said memory relays to register the identity 
of the frame seized by the control circuit on any 
call in progress, means to hold Said one men 
ory relay operated at the end of the seizure means 
in said control circuit to simultaneously test a plu 
rality of said frames for idle frames having at 
least one idle outgoing circuit terminating there 
on, means responsive to saidlatter means and cons, 
trolled by said held memory relay...to preferent 
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14 
tially select an idle frame having the next higher 
number than the frame indicated by the held 
memory relay, means to seize said Selected frame 
and connect Said control circuit thereWith, means 
operated in response to the seizure of said frame 
to release the held memory relay and to operate 
the memory relay corresponding to the frame 
seized, and means thereafter effective to select 
an idle one of the outgoing circuits which termi 
nate on the Selected frame. 

8. In a telephone System, a plurality of SWitch 
frames, a group of outgoing circuits, one or more 
of said circuits terminating on each of Said 
Switch frames, a common control circuit having 
access to said frames, means in Said control cir 
cuit for controlling the Selection of idle frames 
on: a preferential basis determined by the usage 
of said frames by said control circuit on preced 
ing calls, means in said control, circuit to Simul 
taneously test a plurality of Said frames for idle 
frames having at least one idle outgoing circuit 
terminating thereon, means responsive to said lat 
ter means to preferentially select an idle frame 
having the next higher number than the frame 
used by said control circuit on the preceding call, 
said responsive means being effective to select,the 
same frame used by the control circuit on the pre 
ceding call if said frame is the only idle frame 
having idle outgoing circuits, means to connect 
Said control circuit With said Selected frame and 
means thereafter effective to Select an idle one 
of the outgoing circuitS Which terminate on the 
Selected frame. 

9. In a telephone System, a plurality of Switch 
frames, a group of outgoing circuitS, One or more 
of said circuits terminating on each of Said Switch 
frames, common control circuitS having access 
to said frames, means in each of said control 
circuits for controlling the Selection of idle frames 
on a preferential basis determined by the usage 
of said frames by Said control circuits on preced 
ing calls, means in each of Said control circuits 
to simultaneously test for frames which have 
been rendered busy by others of Said control cir 
cuits, means in each of Said control circuits to 
simultaneously test for frames on which there 
are idle outgoing circuits, means responsive to 
the joint control of Said preceding three means 
of any control circuit to connect such control 
circuit with an idle frame having the next higher 
number than the frame used by Such control 
circuit on the preceding call, and means there 
after effective to select an idle one of the outgoing 
circuits which terminate on the selected frame. 

10. In a telephone System, a plurality of Switch 
frames, a plurality of groupS Of Outgoing circuits, 
One or more circuit.S of any One of Said groups 
terminating On each of Said frames, a common 
control circuit, a route relay in Said control cir 
cuit operative to determine the desired group 
of outgoing circuits from Which the Selection of 
an idle one is to be made, means in Said control 
circuit responsive to said relay to Simultaneously 
test a plurality of Said frames for idle franes 
having at least one idle outgoing circuit of the 
desired group terminating thereon, means re 
Sponsive to Said testing means to Select One of 
said idle frames and to connect said control cir 
cuit with the Selected frame, trunk block relayS 
on said selected frame Selectively operable under 
the control of Said route relay to Select a plural 
ity of outgoing circuits including the circuits. Of 
the desired group for testing, means in Said con 
trol circuit for rendering the Outgoing circuits 
of the desired group effectively testable, and 
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means in said control circuit jointly controlled 
by said latter means and by said Selected block 
relay to select an idle one of the outgoing cir 
cuits of the desired group. 

11. In a telephone system, a plurality of Switch 
frames, a plurality of groups of Outgoing circuits, 
One or more circuits of any one of Said groups 
terminating On each Of Said frames, a COInnon 
control circuit, a route relay in Said control cir 
cuit operative to determine the group of Outgoing 
circuits from which the Selection of an idle One 
is to be made, means in Said control circuit re 
Sponsive to said relay to simultaneously test for 
idle frames having at least one idle outgoing 
circuit of the desired group terminating thereon, 
means responsive to Said testing means to Select 
One of Said idle frames, means to connect Said 
control circuit with said selected frame trunk 
block relays on said selected frame selectively 
operable under the control of Said group relay to 
select a plurality of outgoing circuits including 
the circuits of the desired group for testing, 
means in said control circuit responsive to Said 
route relay for supplying test potential to only 
Such outgoing circuit.S from the Selected plural 
ity as are allocated to the desired group, and 
means in said control circuit responsive to Said 
test potential for selecting an idle one of the 
outgoing circuits of the desired group. 

12. In a telephone system, a plurality of Switch 
frames, a plurality of groups of outgoing circuits, 
one or more circuits of any One of Said groups 
terminating. On each of Said frames, a Connor 
control circuit, a route relay in Said control cir 
cuit operative to determine the desired group of 
outgoing circuits from which the Selection of an 
idle one is to be made, means in Said control cir 
cuit responsive to said relay to stimultaneously test 
for idle frames having at least one idle outgoing 
circuit of the desired group terminating thereon, 
means responsive to Said testing means to Select 
One of Said idle frames, means to connect. Said 
control circuit. With Said Selected frame trunk 
block relays on said Selected frame Selectively 
operable under the control of Said relay to Select 
a plurality of outgoing circuitS including the 
circuits of the desired group for testing, means 
in said control circuit responsive to Said route 
relay for supplying test potential to Only Such 
outgoing circuits of the selected plurality as are 
allocated to the desired group, a plurality of test 
relays in Said control circuit for Simultaneously 
testing the outgoing circuits to which test po 
tential has been applied, and means for preferen 
tially selecting one of the outgoing circuits found 
to be idle by one of Said test relayS. 

13. In a telephone system, a SWitch frame, a 
plurality of groups of outgoing circuits terminat 
ing on said frame, a common control circuit, 
means for associating Said control circuit With 
said frame, a route relay in said control circuit 
operative to determine the desired group of out 
going circuits from Which the Selection of an idle 
one is to be made, trunk block relays on Said 
fraine Selectively operable under the control of 
said route relay to Select a plurality of Outgoing 
circuits including the circuits of the desired group 
for testing, means in Said control circuit for. 
rendering the outgoing circuit.S of the desired 
group effectively testable, and means in said con 
trol circuit jointly controlled by Said latter means 
and by said selected block relay to select an idle. 
One of the outgoing circuits of the desired group. 

14. In a telephone system, a switch frame, a 
plurality of groups of outgoing circuits. terminat 
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ing on said frame, a common control circuit, 
means for associating said control circuit. With 
said frame, a route relay in Said control circuit 
operative to determine the desired group of out 
going circuits from which the Selection of an idle 
One is to be made, trunk block relayS On Said 
frame Selectively operable under the control of 
Said route relay to select a plurality of outgoing 
circuits including the circuit.S of the desired group 
for testing, means in said control circuit respon 
sive to said route relay for supplying test poten 
tial to only Such outgoing circuits of the Selected 
plurality as are allocated to the desired group, 
and means in Said control circuit responsive to 
said test potential for selecting an idle one of 
the outgoing circuits of the desired group. 

15. In a telephone system, a Switch frame, a 
plurality of groups of outgoing circuits terminat 
ing on said frame, a common control circuit, 
means for associating Said common control cir 
cuit with said frame, a route relay in said con 
trol circuit operative to determine the desired 
group of outgoing circuits from which the selec 
tion of an idle one is to be made, trunk block. 
relays on said Switch frame Selectively operable 
under the control of Said route relay to select a 
plurality of outgoing circuits including the cir 
cuits of the desired group for testing, means in 
Said control circuit responsive to said route relay 
for Supplying test potential to only such outgo 
ing circuits of the selected plurality as are al 
located to the desired group, a plurality of test 
relays in said control circuit for simultaneously 
testing the outgoing circuits to which test poten 
tial has been applied, and means for preferential 
ly Selecting one of the outgoing circuits found to 
be idle by one of Said test relays. 

16. In a telephone System, a Switch frame, a 
plurality of groups of outgoing circuits terminat 
ing on Said frame, each of said circuits having a 
relay operable upon the seizure thereof when idle 
to cause Such circuit to be marked as busy, a 
Common control circuit, means for associating 
Said control circuit With said frame, a route re 
lay in said control circuit operative to determine 
the desired group of outgoing circuits from which 
the selection of an idle one is to be made, trunk 
block relays on Said frame selectively operable 
under the control of said route relay to select 
a plurality of Outgoing circuits including the cir 
cuit.S. Of the desired group for testing, means in 
Said control circuit responsive to said route relay 
for Supplying test potential to only such outgoing 
circuits of the selected plurality as are allocated 
to the desired group, a plurality of test relays in 
Said control circuit connectable to the outgoing 
circuits of the plurality selected by said operated 
trunk block relay and simultaneously operable 
in Series With the relays of such outgoing circuits 
as have been supplied with test potential and are 
idle, and means in Said control circuit preferen 
tially operated in response to an operated one of 
Said test relays for causing the operation of the 
relay of the corresponding outgoing circuit to 
mark Such outgoing circuit as selected. W 

17. In a telephone System, a switch frame, a 
plurality of groups of outgoing circuits terminat 
ing on Said frame, each of said circuits having a 
relay operable upon the seizure thereof when ide, 
to cause Such circuit to be marked as busy, a com 
mon control circuit, means for associating said 
control circuit with said frame, a route relay in 
Said control circuit operative to determine the 
desired group of outgoing circuits from which 
the selection of an idle one is to be made, trunk 
block relays on Said frame selectively operable. 
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under the control of said route relay to select a 
plurality of outgoing circuits including the cir 
cuits of the desired group for testing, means in 
said control circuit responsive to said route relay 
for supplying test potential to only such outgoing 
circuits of the Selected plurality as are allocated 
to the desired group, a plurality of test relays 
in said control circuit connectable to the outgoing 
circuits of the plurality selected by said operated 
trunk block relay and Simultaneously operable in 
series with the relays of such outgoing circuits as 
have been supplied with test potential and are 
idle, and means in said control circuit preferen 
tially operated in response to an operated one of 
said test relays for causing an increased flow of is 2,392,089 
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current through the relay of the corresponding 
outgoing circuit whereby said relay is operated to 
mark Such outgoing circuit as selected. 

RALPH. E. HERSEY. 
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