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This invention relates to telephone ex 
change systems, and more particularly to a 
trunk hunting circuit for use in such tele 
phone systems. 
Trunks or lines extending from a telephone 

office to various destinations are ordinarily 
placed in groups according to their destina 
tion in order that they may be readily se 
lected by an operator or automatic appa 
ratus. When automatic apparatus is used 
for selecting trunks, it is the usual practice 
to connect the trunk conductors in multiple 
to several groups of stationary terminals and 
employ a plurality of switch brushes to hunt 
over the stationary terminals for trunks, to 
a particular destination, that are idle. 

It is important that selector switches op 
erate as rapidly as possible during trunk 
hunting in order to make the time required 
for finding an idle trunk as short as possible. 
It is difficult to provide a test which will stop 
a rapidly moving Switch positively and cer 

the same time prevent two switches which 
may test the same trunk simultaneously from 
becoming associated with said idle trunk. 
This is especially true of Switches of the self 
interrupting type in which the brushes are 
advanced by the return stroke of the magnet 
airmature. 
Where a number of such switches are hunt 

ing over the same multiples at the same time, 
it will very often occur that a plurality of 
brushes are arrested upon the same idle trunk, 
thus associating the conductors of several in 
coming lines with the single outgoing line. 
It is highly desirable that only one incom 
ing line be associated with an outgoing trunk 
or line, since double connections cause serious 
delays in making telephone connections and 
require more apparatus than would other 
wise be necessary if it were impossible for 
more than one incoming line to connect to 
one outgoing trunk or line. - 

It is an object of this invention to provide 
a testing means which will permit trunk 
hunting at high speed and at the same time 
prevent double conections without the use 
of apparatus of more than ordinary sensi 
tiveness for speed of operation. 
A feature of this invention resides in the 

provision of means in each of a plurality of 
hunting circuits to establish an auxiliary 

as a selector. 

driving circuit, effective when the hunting 
brushes of more than one switch select ter. 55 
minals associated with the same idle trunk 
Or line to prevent the connection of a plu 
rality of incoming lines to a single outgoing 
trunk or line. . . . . 
A further feature of this invention resides 60 

in the provision of means to prevent the se 
lection of a trunk or line which has a defec 
tive test circuit connected to the test terminal 
of a hunting switch. . 
This and other features of the invention 65 will be apparent from the following descrip 

tion, taken in connection with the accom 
panying drawing which illustrates the tip 
and ring conductors of a group of trunks or 
lines and the test terminals associated with 70 
Such trunks connected to stationary contacts 
of Switches. Brushes associated with these 
Switches are rotated under the control of a 
combination of apparatus to locate idle 
trunks. Two hunting switches and two con- 75 
trol apparatus combinations have been 
shown. There may, however, be any num 
be in a trunk group and there may be a plu 
rality of such trunk groups in an office. 
Switches of the self-interrupting step-by- s 

step type have been disclosed but the inven 
tion is equally applicable to any type of 
switch which advances automatically to find 
an idle line or trunk. 
A plug and jack have been shown for the 85 

association of the incoming line with the 
hunting circuit. This, however, may be any 
type of apparatus and the hunting apparatus 
may be selected by automatic apparatus such 

90 

Detail description. 
Letit be assumed that an incoming line con 

nected to plug 16 is to be connected to a trunk 
extending to a particular office served by 95 
Switch 10. An operator inserts the plug 16 
into jack 17 which closes the lower con 
tact of the jack and establishes a circuit to 
operate relay 2. The operation of relay 2 
associates the Switch driving magnet 3 with loo 
brush 7. Assuming that brush 7 is resting 
on terminal No. 6 which is a busy trunk char 
acterized by ground potential, a circuit is 
established to energize the winding of mag 
net 3 from grounded battery through said los 
Winding, left normal contact of relay 1, con 
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tact of magnet 3, contact of relay 2, right 
contact of relay 4, brush 7 and its associated 
contact to ground. The magnet 3 is ener 
gized over the circuit traced, to propel 

5 brushes 7, 12, and 13 to the next successive ter 
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minal No. 7. This terminal is also assumed 
to be connected to a busy line which again energizes magnet 3 through its self-interrupt 
ing contact. The switch brushes are thus 
propelled to terminal No. 8 which is con 
nected to an idle trunk, as indicated by bat-e A circui Switch magnet 3 from ground, through the tery potential, through resistance 8. 

Relay 4 is now energized from grounded 
battery through the winding of magnet 3, 
left, contact of relay 1, contact of magnet 3, 
contact of relay 2, to ground through the a 

to maintain relay 4 energized until magnet winding of relay 4. The resistance of relay 
4 in the circuit traced, does not allow the mag 
net 3 to again operate. It will be noted that 
the operating circuit for relay 4 was estab 
lished upon the operation of relay 2, but a 
shunt circuit is also established to prevent 
the operation of relay 4 during the time that 
brush it is associated with busy terminals so 
that relay 4 cannot operate until brush 7 is 
asSociated with a terminal connected to an 
idle trunk with the test terminal connected 
to battery or connected to a trunk with a 
faulty test terminal, such as an open conduc 
tor, between the battery and the test terminal. 
The operation of relay 4 establishes a cir 

cuit to energize the windings of marginal re 
lay 5 from ground through its right and left 
windings, right contact of relay 4, brush 7, 
resistance 8 to grounded battery. Relay 5 
operates and establishes a locking circuit for 
itself from ground, through its left contact 
and left winding. The operation of relay 5 
further associates the incoming line with the 
outgoing trunk through the right outer and 
inner contacts of relay 5 and brushes 12 and 
13, and their associated terminals. The in 
coming line is thus associated with the idle 

: outgoing trunk, and relay 5 remains oper 
ated until the conversation has ceased and 
the trunk is released. The test terminal is 
made busy by its connection to ground 
through the low resistance left winding of 
relay 5. - 
Let it be assumed that terminal 8 is a busy 

terminal, the same as terminals Nos. 6 and 7, 
and that brushes 7, 12, and 13 have been pro 
pelled to terminal No. 9 by the operation of 
magnet 3, as previously described. When 
brush 7 arrived at terminal No. 9, since the 
conductor associated with this terminal is open, there is no ground to shunt relay 4 
which operates as previously described over a 
circuit through the winding of magnet 3 to 
battery. The operation of relay 4 connects 
the windings of relay 5 to terminal No. 9 
through brush 7; but since the conductor con 
nected to terminal No. 9 is open, there is no 
battery. potential to operate relay 5. It 
therefore remains in a released condition. 

release. 

to cause their release. 
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With relay 5 in its normal released condi 

tion and relay 4 operated, a circuit is estab 
lished to operate relay 1, from ground 
through the left back contact of relay 5, left 
inner contact of relay 4 to battery through 
the winding of relay 1. It will be noted that 

of relay 5. if a circuit is established for its 
operation. 

70 

relay 1 is slow to operate in order that suf 
ficient time may be allowed for the operation 

75 
A circuit is now established to energize 

left back contact of relay 5, left inner contact 
of relay 4, right contact of relay 1, to battery 
through the winding of magnet 3. The oper 
ation of relay 1 further establishes a circuit 

80 

3 has opened its contact. This circuit may 
be traced from grounded battery, through. 
resistance 9, left outer contact of relay 4, left 
contact of relay 1, contact of magnet 3, con 
tact of relay 2 to ground through the wind 
ing of relay 4. . . - - - - 
Upon the operation of magnet 3, the hold 

ing circuit for relay 4 is opened to cause its 
The release of relay, 4 opens the 

85 
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energizing circuit for magnet 3 and relay, 1 
The release of magnet 

3 propels the brushes 7, 12, and 13 to the next 
terminals which may be associated with a 
busy or idle trunk. It will be noted that 
when the switch brush 7 is advanced to ter 
minal No. 10, the apparatus of the hunting 
brush 7 started to hunt. for idle line. 
Therefore, if the tenth terminal is associated 
with a busy line, a circuit is established to 

circuit is in the same condition as it was when 
100 

energize magnet 3 to advance the brushes to 
the next succeeding terminals. In this man 

iner, the brushes are advanced until an idle 
trunk is selected and the incoming line con 
nected to brushes 12 and 13 by the operation 
of relay 5. - s 

Let it be assumed that brushes and 27 are 
positioned upon the trunk associated with 
terminal No. 6 of each switch, and that plugs 
16 and 36 are simultaneously inserted into 
jacks 17 and 37. Let, it further be assumed 
that magnet 3 and magnet 23 are simultane 
ously energized in the manner previously de 
scribed to rotate the brushes of the switches. 
10 and 20 in search of an idle trunk and that 
brushes 7 and 27 arrive atterminal No. 8 at the same time. Since battery potential 
through resistance 8 is connected to terminal 

110 

115 

120. 
No. 8, there will not be a shunt to prevent the 
operation of relays 4 and 24 over a circuit as 
previously traced to grounded battery 
through the windings of magnets 3 and 23. . . 
The operation of relays 4 and 24 establishes 

circuits through the windings of relays. 5. 
and 25 in multiple extending from ground 
through the windings of relay 5, right con 
tact of relay 4, brush 7, and associated ter 
minal and ground through the Windings of 130 
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relay 25, right contact of relay 24, brush 27, 
and associated terminal to the common point 
connected to the resistance 8 and grounded 
battery. Since the relays 5 and 25 are in 
multiple there is insufficient current flow to 
operate either relay and thus they remain in 
their normal non-operated condition. 
With relay 5 normal and relay 4 operated, a 

circuit is established to energize relay 1 in 
the same manner as previously described; and 
further, with relay 25 normal and relay 24. 
operated, a circuit is established to operate 
relay 21. The operation of relay 1 establishes 
a circuit to energize magnet 3. The operation 
of magnet 3 opens the holding circuit for 
relay 4 which releases magnet 3 and relay 
1 for the advancement of brushes 7, 12, and 
13 to the next succeeding terminal in the man 
ner previously described. The operation of 
relay 21 establishes an energizing circuit for 
magnet 23 in the same manner as described 
for magnet 3. The operation of magnet 23 
opens the holding circuit for relay 24 to cause 
its release in the same manner as described 
for relay 4. The release of relay 24 opens the 
energizing circuit for magnet 23 to cause its 
release for the advancement of brushes 27, 32, 
and 33 of switch 20 in the manner described 
for the brushes of Switch 10. 
The hunting circuits for switches 10 and 

20 are now actuated to rotate the associated 
brushes to each select separate idle trunks. It 
is well understood in the art that switches 
of the character used in automatic telephone 
circuits are such that a slight difference in 
the inductance of windings or operating cir 
cuits of any kind, would cause a slight differ 
ence in the time of steppin? the brushes from 
terminal to terminal. 

will not be propelled far before they are 
out of step with each other, which will al 
low one to select an idle terminal before the 
other switch arrives at that terminal. 

Let it be assumed for the following descrip 
tion that two or more switches are arrested 
upon the multiple of the same idle trunk, 
but that the brushes of one of these Switches. 
arrive at this multiple slightly before the 
others. Under such a condition, relay 4 is 
operated before the relays, corresponding to 
relay 4, in the other circuits are associated 
with the same terminal, and thus a circuit 
is established for relay 5 before it is placed 
in multiple with the relays, corresponding to 
5, of the other circuits. If relay 5, has time 
to operate so that the locking circuit is estab lished through its left winding to battery 
through resistance 8, there will be sufficient 
current to hold relay 5 in an operated po 
sition, even though it were placed in multiple 
with other relays, corresponding to 5, upon 
the operation of relays corresponding to 4, 
in the other circuits. In this manner, the one 
hunting circuit seizes the idle trunk. 

For this reason, the 
brushes of two switches, such as 10 and 20, 

In the remaining circuits that have asso 
ciated their hunting brush, corresponding to 
brush 7, with the idle trunk, the relays, COr 

3. 

responding to relays 5 or 25, remain in an: 
unoperated position, since these relays are 
placed in multiple and do not receive suffi. 
cient current through their windings to cause 

70 

their operation. In the hunting circuits that 
have the unoperated relays, circuits are estab 
lished to energize relays, corresponding to 21, 
and to energize the switch magnets, corre 
sponding to 23, which open the holding cir 
cuit for the relays, corresponding to relay 24, 
which further cause the release of the mag 
nets, to advance the brushes of such switches. 

s 

80 
in search of idle trunk circuits beyond the 
One With which switch 10 is associated. 
What is claimed is: 
1. In a telephone exchange system, in com 

bination, a plurality of switches, lines, a pri 
mary driving circuit for each switch, a pri 
maly test circuit to control said primary 
driving circuit for the selection of an idle 
line, a secondary driving circuit for each 
Switch and a secondary test circuit to control 
Said Secondary driving circuit when more 
than one of said switches has selected the 
Same idle line. 

2. In an electrical control system, hunt 
ing circuits comprising a plurality of 9: 
switches with movable brushes and fixed 
terminals, brush driving circuits, means to 
brushes become associated with an idle ter 
minal, means to establish second brush driv 
ing circuits when more than one brush is 
simultaneously associated with the same idle 
terminal, and means to restore to use said 
first driving circuits. 

3. In an electrical control system, hunting 
circuits comprising a plurality of switches 
with movable brushes and fixed terminals, 
brush driving circuits, means to disestablish 
said driving circuits when said brushes be-, 
come associated with an idle terminal, means 
to establish second brush driving circuits 
when more than one brush is simultaneously 
asSociated with the same idle terminal, and 
means controlled by said second driving cir 
cuits to restore to use said first driving cir 
cuits. 

4. In a telephone exchange system, hunt 

90 

disestablish said driving circuits when said 
00: 

(, 

ill 

ing circuits comprising a plurality of , 
switches with movable brushes and fixed 
terminals, brush driving circuits, means for 
disestablishing said driving circuits when 
said brushes become associated with an idle 

12(, 

terminal to arrest the movement of said : 
brushes, and means to establish a second-driv 
ing circuit for the movement of said arrested 12 
brushes if more than one brush is arrested, 
upon the same idle terminal. 

5. In a telephone, exchange system, in com 
bination, incoming lines, outgoing trunks, a 
plurality of switches with movable brushes 30. 
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and fixed terminals for associating said in 
coming lines with said outgoing trunks, 
brush driving circuits, means for disestab 
lishing said driving circuits, when said 
brushes become associated with an idle ter 
minal, to arrest the movement of said 
brushes, means to prevent the connection of 
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... ;- incoming lines to an outgoing trunk if the 
brushes of more than one switch are arrested 
upon the same idle terminal, and means to 
establish a second driving circuit for the 
movement of said arrested brushes. 

6. In a telephone exchange system, in com 
bination, incoming lines, outgoing trunks, a 
plurality of Switches with movable brushes 
and fixed terminals for associating said in 
coming lines With said outgoing trunks, 
brush driving circuits, means for disestab 
lishing said driving circuits, when said 
brushes become associated with an idle ter 
minal to ari'est the movement of Said brushes, 
means to establish a connection from One in 
coming line to an outgoing trunk if the 
brushes of more than one switch are arrested 
upon the same idle terminal, and means to 
establish a second driving circuit for the 
movement of arrested brushes other than 
the one associated with the connected line. 

7. In a telephone system, in combination, 
a Switch, lines, a primary driving circuit, a 
primary test circuit to control said primary 
driving circuit for the selection of an idle 
line, a secondary driving circuit and a sec 
ondary test circuit to control said secondary 
driving circuit if the idle line selected is 
faulty. 

circuits comprising a plurality of switches 
with movable brushes and fixed terminals, 
brush driving circuits, means to disestab 
lish said driving circuits when said brushes 
become associated with an idle terminal or 
with a terminal which is in an unstandard 
condition, auxiliary driving circuits and au 
tomatically operable means to actuate said 
auxiliary driving circuits to move said 
brushes off said unstandard terminal and to 
reestablish said first driving circuit. 

9. In a telephone exchange system, a plu 
rality of Sets of stationary terminals asso 
ciated with electrical apparatus, one of each 
Set being a test terminal, a movable brush, 
test terminals characterized as busy, test ter 
minals characterized as idle, test terminals 
connected to a faulty conductor or appara 
tus, means to move said brush over said sta 
tionary terminals. to select idle terminals, 
means to arrest the movement of said brush 
upon an idle terminal, means to arrest the 
movement of said brush upon a terminal con 
nected to a faulty conductor or apparatus 
and means automatically operable there 
upon to restart the movement of said brush 
in search of an idle terminal. 

10. In a telephone system, lines, fixed test 
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terminals for said lines, a Switch having a 
brush adapted to engage said terminals, 
driving means for said Switch, a driving cir 
cuit for said means, a test circuit respon 
sive to one condition of line to disable said. 
driving circuit, a second test circuit made 
responsive to other conditions of said line 
upon the operation of said first test circuit, 
and means controlled by said second test cir 
cuit for reestablishing said driving circuit. 75 

11. In a telephone system, lines, fixed test 
terminals for said lines, a switch having a 
brush adapted to engage said terminals, driv 
ing means for said Switch, a test circuit re 
sponsive to One condition of line to disable 
Said driving means, a second test circuit 
made responsive to other conditions of said 
line upon the operation of said first test cir 

80, 

cuit, and means controlled by said second test 
circuit for establishing connections to said 
line. 

12. In a telephone system, lines, fixed test 
terminals for said lines, a switch having a 
brush adapted to engage said terminals, driv 
ing means for said switch, a driving circuit 
for said means, a test circuit responsive to 

90 

one condition of line to disable said driving 
circuit, a second test circuit made responsive 
to other conditions of said line upon the op 
eration of said first test circuit, and means 
controlled by said second test circuit for re 
establishing said first test circuit and said 
driving circuit. : 

13. In a telephone system, fixed terminals 
asSociated with electrical circuits, switches 
having brushes adapted to engage said termi 

8. In an electrical control system, hunting nals, driving means for said Switches, a driv 
ing circuit in each switch for said means, a 
testing circuit for each switch including 
means operable in response to tests of certain 

OO 

conditions associated with said terminals for 
disabling Said driving circuits, another test 
ing circuit for each switch including means 
for making a secondary test of said certain 
conditions, and means controlled by said sec 
Ondary testing means for reestablishing any 

O 

of said driving circuits dependent upon the 
action of each of said secondary testing 
means. - 

14. In a telephone system, fixed test termi 
nals, a switch having a brush adapted to 
engage Said terminals, driving means for 
said switch, a driving circuit for said switch 
including means for testing the condi 
tion of terminals associated with said brush. 
means responsive to certain conditions tested 
for disabling said driving circuit, means for 
making a supplementary test of said dis 
abling condition, and means under the con 
trol of said secondary testing meains for 
rendering said driving circuit again effective. 

20 

25 

15. In a telephone system, fixed test termi 
nals, a Switch having a brush adapted to en 
gage said terminals, driving means for said 
Switch, a driving circuit for said switch in 130 
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cluding means for testing the condition of 
terminals associated with said brush, means 
responsive to certain tests to disable said 
driving means, a secondary means for testing 
terminals associated with said brush, and 
means under the control of said secondary 
testing means for establishing an auxiliary 
driving circuit for said driving means. 

16. In a telephone system, fixed test termi 
inals, a switch having a brush adapted to en 
gage said terminals, driving means for said 
Switch, a normal driving circuit for said 
Switch including means for testing the condi 
tion of terminals associated with said brush. 
means responsive to certain tests to disable 
said driving means, a secondary means for 
testing terminals associated with said brush, 
means under the control of said secondary. 
testing means for establishing an auxiliary 
driving circuit for said driving means, and 
means for rendering said normal driving cir 
cuit again effective in response to the action 
ensuing from the establishment of said aux 
iliary driving circuit. ... ." 

17. In a telephone system, fixed terminals 
associated with electrical circuits, switches, 
each having a brush adapted to engage said 
terminals, driving means for each switch, a 
driving circuit for each of said driving means 
including means for testing the condition of 
terminals associated with each brush, means 

disable a plurality of said driving circuits, 
secondary means for testing terminals asso 
ciated with said brushes, and means under the 
control of each secondary testing means for 
rendering any of said driving circuits again 
effective. 

18. In a telephone system, lines, fixed test 
terminals for said lines, switches having 
brushes adapted to engage said terminals, 
driving means for said switches, test circuits 
responsive to any of a plurality of conditions 
of said lines to disable said driving means, 
other test circuits made responsive to one of 
said conditions of said lines, and means con 
trolled by said second test circuit for render 
ing said driving means again effective. 

19. In a telephone system, lines, fixed test 
terminals for said lines, a Switch having a 
brush adapted to engage said terminals, driv 
ing means for said switch, a primary test cir 
cuit for energizing said driving means, a 

5 

secondary test circuit responsive to one con 
dition of a line encountered to disable said 
driving circuit, a tertiary test circuit made 
responsive to a particular condition of said 
line, and means controlled by said tertiary 
test circuit for rendering 'said primary test 
circuit again effective. 

20. In a telephone system, banks of fixed 
terminals associated with electrical circuits, 
a plurality of Switches with movable brushes, brush driving circuits, means for disabling 
said driving circuits responsive to the asso 
ciation of said brushes with certain of said 
electrical circuits, and second brush driving 
circuits independent of said first driving cif. 
cuits automatically established for discon 
necting any of said brushes from one of said 
certain circuits when the brushes of more than 
one switch have been associated with the same 
circuit. . . 

21. In a telephone system, lines, fixed test 
terminals for said lines, a switch having a 
brush adapted to engage said terminals, driv 
ing means for said switch, a test circuit re 
sponsive to one condition of a line to disable 
said driving means, a second test circuit made 
responsive to other conditions of said line, 
and means controlled by said second test cir 
cuit for either establishing connections to said 
line or rendering said driving means again 
effective depending upon the condition of 
said line. 
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22. In a telephone system, in combination 
incoming lines, outgoing lines, a switch for 
interconnecting an incoming and an outgo 
ing line, driving means for said switch, a 
primary test circuit including means operable 
upon the test of any outgoing line for disa 
bling said driving means, thus positioning the 
switch for the interconnection of an incoming 
line to a particular outgoing line, and a sec 
ondary test circuit, established by the oper 
ation of said primary testing means, including 
means for controlling either the connection of 
said incoming line to said particular out 
going line or for rendering said driving 
means again effective, the alternative being 
dependent upon different conditions estab 
lished at said particular outgoing line. 
In witness whereof, I hereunto subscribe 

my name this 31st day of March A.D., 1925. 
EDWARDE. HINRICHSEN. 
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