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This invention relates to telephone systems and . 
more particularly to systems employing auto 
matic SWitching mechanisms under common 
Control. 

In Such systems connections between Sub 
scriber's lines terminating in different offices are 
established over groups of interoffice trunks. 
Arrangements have heretofore been Suggested 
whereby, when a group of interoffice trunks is 
insufficient to carry the calls directed thereover, 
a part of the calls are routed over trunks lead 
ing to a tandem point where they are completed 
to the desired Office. 
The present invention is more particularly di 

rected to the type of telephone system disclosed 
in Patent No. 1,862,549, granted June 14, 1932, 
to R. Raymond and W. J. Scully, in which panel 
type SWitches, known as district and Office Selec 
tors are used for selecting a trunk to a wanted 
office. These Selectors are Operated under the 
control of register Senders, which receive the 
wanted line designation as dialed by the calling 
Subscriber. When the office code has been re 
ceived, the sender summons a decoder and trans 
mits to it the office code. The decoder translates 
this Code and returns to the Sender an indication 
of the Selections to be made, the nature of the 
called office and other information required for 
the completion of the call. 

Plans heretofore proposed for the alternate 
routing of interoffice traffic from panel type dial 
offices have employed considerable equipment 
individual to the trunk groups which is effective 
to Switch from the normal route to the alternate 
route before all of the trunks of the normal route 
become busy and have therefore resulted in un 
necessary rerouting. 

In accordance With the present invention each 
decoder is equipped with means for testing trunk 
groups of such a nature that plurality of decoders 
may test a line group simultaneously. 
The testing means of the invention operates 

a direct route relay if there are idle trunks avail 
able and an alternate route relay if no idle trunks 
appear available, means being provided indi 
vidual to the direct trunk group to simulate one 
busy trunk for a predetermined interval after a 
trunk group is tested. 
Means is also provided for varying the length 

of time for simulating the busy trunk in accord 
ance with the size and location of the trunk 
group. 
These and other features of the invention will 

be more apparent from a consideration of the 
following detailed description taken in connec- 56 windings of the test relayS. 
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2 
tion with the accompanying drawing which 
shows in schematic form a calling and a called 
Subscriber's line With panel type SWitching equip 
ment for establishing a connection between them, 
together with a sender, decoder-connector and 
parts of two decoders, only the circuits embody 
ing the invention having been shown in detail. 

For a complete disclosure of a telephone system 
to which the present invention relates, reference 
may be made to the above-mentioned patent to 
Raymond and Scully, while a tandem office, suit 
able for use in the alternate route, is disclosed in 
Patent 1,840,132, granted January 5, 1932, to T. 
H. Roberts. 
Assuming that the subscriber at Substation 
00 wishes to talk with the subscriber at sub 

station 50, he removes his receiver to originate 
the call. In response to the removal of the re 
ceiver the line finder 10 f is automatically opera 
ted to connect with the calling line, while the 
district finder 02 and sender selector 93 are 
also operated to extend the line 00 to the sender 
f30. The Subscriber now dials the number of the 
substation f 50, which is made up of the code 
designation of the office 33 at which the line .58 
is located and the numerical designation of the 
line. 
When the code designation has been recorded 

on the code registers represented by relays 04, 
f05 and 06, the decoder-connector f0.7 is oper 
ated to connect the sender 30 with an idle 
decoder, for example, decoder f3. The code 
registers of the decoder, represented by relays 
08, 09 and ?o then take the code registration 

from the Sender. 
All these operations take place as described in 

the Raymond-Scully patent. However, instead 
of immediately operating a route relay in re 
sponse to the translation performed by the code 
registers as takes place in the above patent, an 
intermediate or code relay such as relay 2 or 
f3 is operated. Relay f2 is shown associated 
with a group of trunks leading to the Wanted 
office while relay 3 is shown associated with a 
group of trunks leading to an intermediate office. 
Either one of these code relays may be operated 
as a result of dialing the appropriate Code, but 
since it was assumed that the code of office 33 
was dialed, code relay f2 will be operated. 
Included in each decoder is a set of test relays 

26, 27, 28, etc. sufficient in number to test 
the largest group of trunks. When a code relay 
operates, it connects the sleeve conductors of the 
group of trunks associated with that code to the 

Busy trunks have 
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ground connected to their sleeve conductors from 
the district selector circuit, so that the test relays 
26, 27, 28, etc. connected with busy trunks 
are operated. Where there are fewer trunks in 
a group than the number of test relays, the code 
relay connects direct ground to the test relayS 
not connected to a trunk. This is illustrated by 
relay 2, where two of the trunks outgoing to 
office 33 are shown connected over the two inner 
contacts of relay 2 to the windings of relays 
27 and 28 While direct ground is connected 

over the third contact of relay f2 to the Winding 
of relay 26. Assuming that the two trunks 
indicated are idle, relays 27 and 28 Will not 
operate, but relay 26 will be operated by the 
ground supplied by relay f2. A circuit is closed 
through the upper winding of relay 29 through 
resistances 36, 37, 38, and 39 to ground as 
soon as the decoder f3 is seized. When relay 
f 26 operates it short-circuits resistance 36, re 
ducing the resistance in series with the upper 
winding of relay 29 by that amount. However, 
relay 29 is so adjusted that it will operate only 
in series with a single resistance such as resist 
ances 36, 37, etc. and does not operate at this 
time. 
When relay 40 operates, a measured time inter 

wal after the operation of relay 2, since relay 
29 has not operated, a circuit is closed from 

ground, over the lower contact of relay 42, inner 
lower contact of relay 29, to battery through the 
lower winding of relay 29 and over the fourth 
contact of relay 2 to the winding of direct route 
relay 4. Route relay i? 4 performs the functions 
of a route relay as described in the Raymond 
Sculley patent, transmitting to the sender the nec 
essary information to permit it to control dis 
trict selector 45, office selector 6, incoming Se 
lector 47 and final selector 48 and complete 
the connection to the called line 5). 
The code register relays 98 to O, code relay 
2, route relay 4 and test relays 26 to 28 all 

release when the decoder releases in the usual 
anne. 
If all of the trunks outgoing to office 33 had 

been busy, resistances 36, 37 and 38 would 
have been short-circuited, leaving only resistance 
39 in series with the winding of relay 29, caus 

ing relay 29 to operate. When relay 40 oper 
ates under this condition, it closes a circuit from 
ground over its lower contact, front, contact of 
relay 29, fifth contact of relay f2 to the wind 
ing of route relay 5 which is the alternate route 
relay for the direct route relay 4. Relay 5 
transmits the necessary information to the sender 
to cause it to select brush Set f 5 of the district 
selector and to employ that brush set to extend 
the connection by way of office selector 52 to 
intermediate office 53 from which it is extended 
to Office 33 and over incoming Selector 54 and 
final selector 55 to the called line. - 
There may be other office codes, for example, 

one which operates code relay 3 for which the 
route by way of office 53 will represent the first 
choice or most direct route. In that case route 
relay 92, which is operated in response to test 
ing the trunks to office 53 will transmit the same 
information to the Sender for controlling the 
district and office Selections but would transmit 
different information for controlling the extension 
of the call from office 53 to Ward the Wanted of 
fice. 

Each trunk group is provided with a test re 
cording relay which is effective to maintain an in 
dication for a predetermined time after the test. 

4. 
Each time that the trunk group associated with 

code relay f2 is tested, and relay 29 is not Oper 
ated, a circuit is closed from ground at the lower 
back contact of relay 29, front contact of relay 
40, lower front contact of relay f 2 to the wind 
ing of relay if T and battery. Relay if T operates 
and locks over its upper contact to ground at the 
back contact of relay 8. At its lower. Contact; 
relay ft 7 disconnects ground from in shunt of 

10 condenser 24 and permits that condenser to 
charge from --110-volt batterythrough resistance 
25. At its lowerfront contact, relay connects 
ground to the winding of relay f 8 which is con 
nected to the anode of gas-filled tube 9. AS 

15 condenser 24 gradually charges it increases the 
potential on the control anode 22 of the tube f : 9 
to a point where the control gap breaks down caus 
ing the main gap to flash and operate relay 8. 
Relay 8 in operating releases relay if 7 which 

20 discharges the timing condenser. Resistance 25 
is indicated as variable since it may be set at dif 
ferent values to control the time which is to be 
consumed in charging the condenser 25 in ac 
cordance with the size and location of the trunk 

25 group. 
If this same group of trunks is again seized for 

test while relay Tis locked, the operation of code 
relay 2 closes a circuit from battery through the 
winding of relay f4 ?, back contact of relay 40, 

30 lowest contact of relay f2, upper contact of relay 
7 to ground at the back contact of relay 8. 

Relay 4f operates in this circuit and short-cir 
cuits resistance. 39. If at this time there is Only 
one idle trunk in the group, that trunk will be 

35 seized as a result of the trunk test which operated 
relay 7 and is not available for this second call, 
Relay 29 operates, and causes the operation of 
alternate route relay if 5 to direct this call over 
the alternate route. After relay fill releases, re 

40 lay 29 can only operate if all of the trunks are 
busy. Relay 6 and tube 69 are individual to 
the group of trunks outgoing to office 53 and 
similar relays are provided for each trunk group. 
The circuit previously-traced to the lower wind 

45 ing of relay 29 in parallel with the operating cir 
cuit for the direct route relay opposes that through 
the upper winding. Since the circuit is open at 
the time that relay 29 normally Operates it does 
not interfere with that operation. Furthermore, 

50 after relay 29 has operated, the circuit is opened 
at the contact of relay 29 so that it has no tend 
ency to falsely release relay 29. Its chief value 
appears at a time when the Seizure of an addi 
tional trunk might cause the operation of relay 

55 29 in the middle of a test and interfere with the 
operation of the route relay. Such a time might 
be when two trunks are idle, but one will be seized 
because of a prior test as indicated by the opera 
tion of relay ft. Under this condition relay 29 

60 will not operate, but if the prior call seizes its 
trunk before the route relay has been operated 
and this marker released, another resistance 
would be short-circuited, leaving only , one in 
series with relay 29 and tending to operate relay 

65 29. However, under this condition the circuit 
through the lower winding is of sufficient strength 
to neutralize the current through the upper Wind 
ing and hold the back contacts closed. 

It will be noted that this arrangement is such 
70 that two decoders such as decoders 3 and 32 

can test a trunk group at the same time since the 
grounded sleeve conductors merely operate tWO 
test relays in parallel. 
What is claimed is: 

75 1. In a telephone exchange System, a calling 
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office, called offices, an intermediate office, Switch 
ing mechanism located in said calling Office, a 
group of direct trunks extending from said switch 
ing mechanism to each of said called offices, a 
group of trunks extending from said SWitching 
mechanism to said intermediate office Over which 
connections may be further extended to Said 
called offices, a plurality of Control means in 
said calling office each including a code relay and 
a route relay for each called office and means 
responsive to the operation of Said route relay 
for controlling said Switching mechanism to seize 
a trunk leading to the corresponding office, trunk 
testing means in Said Control means, means re 
sponsive to the operation of a Code relay in One 
of said control means for Connecting said trunk 
testing means with the trunks extending to the 
corresponding office, means effective to operate 
the route relay of the corresponding office if one 
of said trunks is idle, and means to simulate to 
said trunk testing means a busy condition of One 
of said trunks for a predetermined time after 
the operation of Said route relay. 

2. In a telephone exchange System, a calling 
office, called offices, an intermediate office, SWitch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said switch 
ing mechanism to each of said called offices, a 
group of trunks extending from said switching 
mechanism to said intermediate office over which 
connections may be further extended to said 
called Offices, a plurality of Control means in Said 
calling office each including a code relay and a 
route relay for each called Office and means re 
sponsive to the operation of said route relay for 
controlling said Switching mechanism to seize 
a trunk leading to the corresponding office, trunk 
testing means in Said control means, means re 
Sponsive to the Operation of a code relay in one 
of Said control means for connecting said trunk 
testing means with the trunks extending to the 
corresponding office, means effective to operate 
the route relay of the corresponding office if one 
of Said trunks is idle, a relay individual to said 
trunk group, means to operate said individual 
relay under the control of said code relay, timing 
means, means to lock said relay under the control 
Of Said timing means, and means under the control 
of Said individual relay to simulate to said trunk 
testing means a busy Condition of One of Said 
trunks after the operation of said route relay for 
a time interval measured by Said timing means. 

3. In a telephone exchange System, a calling 
Office, called Offices, an intermediate Office, SWitch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said Switch 
ing mechanism to each of said called offices, a 
group of trunks extending from said SWitching 
mechanism to said intermediate office over which 
Connections may be further extended to said 
called offices, a plurality of control means in said 
calling office each including a code relay and a 
route relay for each called office and means re 
sponsive to the operation of said route relay for 
controlling said SWitching mechanism to seize a 
trunk leading to the corresponding office, trunk 
testing means in Said Control means, means re 
Sponsive to the Operation of the Code relay of a 
particular Office in a plurality of Said control 
means for Simultaneously connecting the trunk 
testing means of Said plurality of control means to 
the group of trunks extending to said particular 
office, and means effective in each control means 
to operate the route relay of said particular office. 

4. In a telephone exchange System, a calling 
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6 
office, called offices, an intermediate office, switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said Switch 
ing mechanism to each of said called offices, a 
group of trunks extending from said SWitching 
mechanism to said intermediate office over which 
Connections may be further extended to said 
Called Offices, a plurality of control means in Said 
Calling office each including a code relay and a 
route relay for each called office and means re 
sponsive to the operation of said route relay for 
controlling said Switching mechanism to seize a 
trunk leading to the corresponding office, trunk 
testing means in Said control means, means re 
Sponsive to the operation of the code relay of a 
particular office in a plurality of said control 
means for Simultaneously connecting the trunk 
testing means of Said plurality of control means 
to the group of trunks extending to said par 
ticular Office, means effective in each control 
means to operate the route relay of said par 
ticular office, means individual to said group of 
trunks to simulate a busy condition of one trunk, 
and means responsive to the connection of said 
group of trunks to the testing means in any one 
of Said control means for rendering said busy 
Simulating means effective. 

5. In a telephone exchange system, a calling 
office, called offices, an intermediate office, switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said switch 
ing mechanism to each of said called offices, a 
group of trunks extending from said switching 
mechanism to said intermediate office over which 
Connection may be further extended to said called 
Offices, a plurality of control means in said calling 
office each including a code relay and a route 
relay for each called office and means responsive 
to the Operation of said route relay for controlling 
Said SWitching mechanism to seize a trunk leading 
to the corresponding office, trunk testing means 
in Said control means, means responsive to the 
Operation of the code relay of a particular office 
in a plurality of said control means for simultane 
Ously connecting the trunk testing means of said 
plurality of control means to the group of trunks 
extending to Said particular office, means effective 
in each control means to operate the route relay 
of Said particular office, means individual to said 
group of trunks to Simulate a busy condition of 
one trunk and means responsive to the connection 
of Said group of trunks to the testing means in 
any one of Said control means for rendering said 
busy simulating means effective, and means for 
holding said busy simulating means operated for 
a predetermined length of time. 

6. In a telephone exchange system, a calling 
office, called offices, an intermediate office, switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said 
SWitching mechanism to each of said called of 
fices, a group of trunks extending from said 
Switching mechanism to said intermediate office 
Over which connections may be further extended 
to said called offices, a plurality of control means 
in Said calling office, each including a code relay 
and a route relay for each called office and means 
responsive to the operation of said route relay 
for controlling said switching mechanism to 
Seize a trunk leading to the corresponding office, 
trunk testing means in said control means, means 
responsive to the operation of a code relay in 
One of Said control means for connecting said 
trunk testing means with the trunks extending 
to the corresponding office, means effective to 
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operate the route relay of the corresponding 
office if one of said trunks is idle, a relay indi 
vidual to said trunk group, means to operate said. 
individual relay under the control of said code re 
lay, timing means, means to lock said relay under 
the control of said timing means, means under 
the control of said individual relay to simulate a 
busy condition of one of said trunks after the 
Operation of said route relay for a time interval 
measured by said timing means, and means to 
adjust said timing means to provide different 
predetermined times for different trunk groups. 

7. In a telephone exchange system, a calling 
office, called offices, an intermediate office, switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said 
SWitching mechanism to each of Said called of 
fices, a group of trunks extending from said 
SWitching mechanism to said intermediate office 
over which connection may be further extended 
to said called offices, a plurality of control means 
in said calling office each including a code relay 
and a route relay for each called office and means 
responsive to the operation of said route relay 
for controlling said switching mechanism to seize 
a trunk leading to the corresponding office, trunk 
testing means in said control means, means re 
sponsive to the operation of the code relay of a 
particular office in a plurality of said control 
means for simultaneously connecting the trunk 
testing means of Said plurality of control means 
to the group of trunks extending to said particu 
lar office, means effective in each control means 
to operate the route relay of said particular 
office, means individual to said group of trunks 
to simulate a busy condition of One trunk, and 
rheans responsive to the connection of said group 
of trunks to the testing means in any of said 
Control means for rendering said busy simulating 
means effective, means for holding said busy 
Simulating means operated for a predeterminied 
length of time, and means to adjust said timing 
means to provide different predetermined times 
for different trunk groups. 

8. In a telephone exchange system, a calling 
office, called offices, an intermediate office, Switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said 
SWitching mechanism to each of said called offices, 
a group of trunks extending from said switching 
mechanism to Said intermediate office over Which 
connections may be further extended to said 
called offices, a plurality of control means in said 
calling office each including a code relay and a . 
route relay for each called office and means re 
sponsive to the operation of said route relay for 
controlling said switching mechanism to seize 
a trunk leading to the corresponding office, trunk 
testing means in Said control means including 
a resistance for each trunk and an auxiliary re 
sistance arranged in series, means responsive 
to the Operation of a code relay in one of said 
Control means for connecting said trunk testing 
means With the trunks extending to the corre 
sponding office and for short-circuiting the re 
Sistances associated with busy trunks, a marginal 
relay operative when all of said trunk resistances 
are short-circuited, means under the control of 
said marginal relay to operate the route relay 
Of the corresponding office if at least one of said 
trunks is idle, means to operate a different route 
relay if said marginal relay is operated, and 
means to simulate a busy condition of one of said 
trunks for a predetermined time after the op 
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8. 
eration of said route relay by short-circuiting 
said auxiliary resistance. 

9. In a telephone exchange system, a calling 
office, called offices, an intermediate office, switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said 
Switching mechanism to each of Said called 
offices; a group of trunks extending from said 
SWitching mechanism to said intermediate office. 
over which connections may be further extended. 
to said called offices, a plurality of control means. 
in said calling office each including a code relay 
and a route relay for each called office and means. 
responsive to the operation of Said route relay. 
for controlling said SWitching mechanism to seize. 
a trunk leading to the corresponding office, trunk. 
testing means in said control means including 
a resistanice for each trunk and an auxiliary re 
Sistance, arranged in Series, means responsive to 
the operation of a code relay in one of said con 
trol means for connecting said trunk testing. 
means with the trunks extending to the corre 
sponding office arid for Short-circuiting the resist. 
ances associated with busy trunks, a marginal 
relay operative when all of said trunk resistances 
are short-circuited, means under the control of 
said. marginal relay to operate the route relay 
of the corresponding office if at least one of said 
trunks is idle, means to Operate a different route 
relay if said marginal relay is operated, a relay 
individual to said trunk group, means to operate 
said individual relay under the control of said 
code relay, tinning means, means to lock said 
relay under the control of said tinning means, 
and means under the control of said individual 
relay, to simulate a busy condition of one of said: 
trunks after the operation of said route relay by 
Short-circuiting, said auxiliary resistance for a 
time interval measured by said timing means. 

10. In a telephone exchange system, a calling. 
office, called offices, an intermediate office, Switch 
ing mechanism located in said calling office, a 
group of direct trunks extending from said: 
SWitching mechanism to each of said called offices, 
a group of trunks extending from said Switching 
mechanism to Said intermediate office Over which 
connections may be further extended to said 
called offices, a plurality of control means in said 
calling office each including a code relay and a . 
route relay for each called office and means re 
Sponsive to the operation of said route relay for 
controlling said SWitching mechanism to seize a 
trunk leading to the corresponding office, trunk 
testing means in Said control means, including a . 
resistance for each trunk and an auxiliary re 
Sistance arranged in Series, means responsive to 
the operation of a code relay in one of said con 
trol means for connecting said trunk testing 
means with the trunks extending to the corre 
Sponding office and for short-circuiting the re 
Sistances a SSociated with busy trunks, a margi 
nal relay operative when all of said trunk re 
sistances are short-circuited, means effective a 
predetermined time after the operation of said 
code relay under the control of said marginal 
relay to operate the route relay of the corre 
Sponding office if at least one of Said trunks is 
idle, means to operate a different route relay if 
Said marginal relay is operated, means to Simu 
late, a busy condition of one of said trunks for 
a predetermined time after the operation of said 
route relay by short-circuiting said auxiliary re 
Sistance, and means under the control of said. 
route relay operating means for preventing the 
Subsequent operation of said marginal relay. 
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11. In a telephone exchange system, a calling 
Office, called offices, an intermediate office, 
Switching mechanism located in said calling office, 
a group of direct trunks extending from Said 
SWitching mechanism to each of said called offices, 
a group of trunks extending from said Switching 
mechanism to said intermediate office over which 
connections may be further extended to said 
called offices, a plurality of control means in 
Said calling office each including a code relay and 
a route relay for each called office and means 
responsive to the operation of said route relay 
for controlling said Switching mechanism to seize 
a trunk leading to the corresponding office, trunk 
testing means in said control means including a 
resistance for each trunk and an auxiliary re 
sistance arranged in series, means responsive to 
the operation of a code relay in one of said con 
trol means for connecting said trunk testing 
means With the trunks extending to the corre 
sponding office and for short-circuiting the re 
Sistance associated with busy trunks, a marginal 
relay operative When all of said trunk resistances 
are short-circuited, means effective a predeter 
mined time after the operation of said code relay 
under the control of said marginal relay to oper 
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ate the route relay of the corresponding office if 
at least one of said trunks is idle, means to op 
erate a different route relay if said marginal re 
lay is operated, a relay individual to said trunk 
group, means to operate said individual relay 
under the control of said code relay, timing 
means, means to lock said relay under the con 
trol of Said timing means, means under the con 
trol of said individual relay to simulate a busy 
condition of one of said trunks after the opera 
tion of said route relay by short-circuiting said 
auxiliary resistance for a time interval meas 
ured by Said timing means, and means under the 
control of said route relay operating means for 
preventing the Subsequent operation of said 
marginal relay. 

RAPH. E. HERSEY. 
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