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UNITED STATES PATENT OFFICE.

FRANKLIN J. TRUBY, OF CHICAGO, TLLINOIS, ASSIGNOR TO AUTOMATIC ELECTRIC o

- COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS.

 AUTOMATIC TRUNKING SYSTEM.

1,122,556, S Spe‘ciﬁcation:gt’_l‘.ettérs Patent. - Patented Dec. ,29’_1‘914_.. =
~ -Application filed .Tl’alm_ka'l'j,r'1_3;.r 1911. _' Seri.all No. 603,363., __ L T

Toall whom it may concern: .~ the provision of an improved apparatus for
~ Be it known that I, Frangri~ J. Truy, and method of trunking which will not be
- a atizen of the United States of America, open to any of the above objections, and:
~ and resident of Chicago, Cook county, Illi-- which will give efficient trunking service
5 nois, have invented a certain new and useful with a minimum wear and tear, and -with 60
Improvement in Automatic Trunking Sys- greater certainty of operation than hereto-
tems, ‘of which the following is a specifica- fore. = ~ = . = RS
- ton.. -t -7 . To the foregoing and other useful ends T
My invention relates to telephone ex- provide a trunking apparatus in which-
10 change systems in general, but more partic- only one line switch operates when a sub- 65
ularly to.systems in which automatic trunk- Scriber makes a call—that is to say, only one .
-ing switches are employed, and especially to 1n the group to which it belongs, and in
systems. in which' a non-numerical trunk- which even this 15 of!:_en' unnece_ssa,ry; nas-
~1ng switch is allotted to each subscriber’s tel- much as 'G&.Gl}- switch 1s -3:1“[35’3 in _wel_ecgtrlcali :
- 15 ephone lhine.. Previous fo- my invention connection with the trunk line which it last 70
-~ these ‘trunking switches, such as the said employed in extending the call, thereby
~subscriber’s-line switches, have been oper- making-it possible for, a subseriber to.call
ated 1n various ways. For example, these again and get the same trunk line that he
- switches have been constructed to operate on had fUI' the previous call, providing m-the
- 20 the' rotary, principle, and provided with 1nterim the same has not been appropriated 75
~means whereby they. are always restored to fOi‘-’-"_USG by some other subscriber, it being
- normal-position ‘or starting point after each Unnecessary, when this 1s possible, for the
call. “In other cases these switches have calling subscriber’s switch to rotate from-
been so constructed and operated that the one trunk line to another in an effort to find"

25 trunk lines are selected ahead of the calls, one that is idle, as will hereinafter more. 80

 each switch, while at rest, being in selective fully appear. = T
relation to the next idle trunk line, so that  In the -accompanying dramngS; Figures
the first calling subscriber will get the pre- 1 and 2 taken together represent a complete

- selected trunk line. - The first method has circuit connection established between a call- -

30 been found to be objectionable for various 1ng substation A and a called substation A’ gs
reasons, as, for example, if several trunks 1n'a system embodying the principles of my -

- are busy 1t requires some time for the line Invention. Fig. 1 shows a substation A to

- switch of the calling line to find an idle theline of which there is allotted a so-called -

- trunk, and during this operation the calling rotary line switch C. The line switch C .
35 subscriber may begin calling the number of has access to a number of trunk lines, each 9¢

the called subscriber by transmitting elec- . of which leads to. a selector similar. to the .-

trical impulses in the usual and well known selector switch shown at D.- Fig. 2 repre-
way, 1n which event the call would not go ~ sents diagrammatically a connector E, ro-

- through in the proper manner. The second . tary line switch C’ and - substation . A’
40 method has also been found to be more or:. The switch C” and substation-A’ are similar g5
- less objectionable, in my judgment,; as each " in all respects to the line switch C and sub-

time a subscriber calls he causes the actua- station A of Fig.'1.” At B:a battery is

tion" of all of the line switches of that  shown which is useéd for talking and oper-
~_ group—that is to say, all the switches that - ating purposes. The battery B has its posi-
45 are pot in use—in order that another trunk -tive terminal preferably ‘grounded at G. 190
~mav be selected for the next calling sub- At M a busy signaling machine is repre- =
‘seriber. In other words, and with this sec- sented and at R & ringing current generator -

ond method, each calling “subscriber mot isshown. = % L
~only causes the actuation of his own switch,  Fig. 38 is a diagrammatic reépresentation
50 1n order to obtain connection with the prese- of the mechanism of the switch - C. -

- . . . _ S T Sl et . S - 108
-lected trunk line, but also causes all of the  Fig. 4 is a modified form of the subserib-
- 1dle line switches of that group to move off er’s individual switch. =~~~

- from said line and come to rest in selective T

rom s e and-come to re  The substations used in a system embody-
~_-relation to some other line. - . . . ing the principles 'of my invention may.be
55 - The object of mv invention i s, therefqre, = of any‘suitable or approved type., Those 110
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in connection with which I have elected &o

" rately fastened fo
‘g also secured a dial

16

- spring 12

illustrate my invention cciprise, ai gub-

station A, the receiver 2, switch hook 3,

transmitter 4, ringers 5, condenser 6, -
pulse springs 7 and 8, which are forced oué
of engagemeng by the teeth 9 on
wheel 10. The impulse wheel 19 1s accu-
a shaft 11, to whigh there
(not shown) Provided

with ‘finger holes. When the switch hook

3 rises upon the removal of the receiver, the.

is shifted out of engagement with

" the spring 13 and into engagement with the

- geries. o
" The rotary
o ameng other details, the double-wound re-
lay 17, line relay 18, cut-oil relay

.20

 spring 14, whereby the circuit of the ringer
15

5 is broken, and the transmitter 4, receiver

2 and impulse springs 7 and 8 are bridged

scross the line conductors 156 and 16 m

“line switch C comprises,

19 and

T

r [

_the motor raagnet 20 with the interrupter

_springs 21.
-~ set of wipers 22,
.2"5.

 lectors

03 and 24 which, by means
of the magnet 20, are rotated over banks of

contacts 25, 26 and 27 whicl consist of
terminals of trunk lines leading to se-

‘such as the selector shown at D.

b

" The bank contacts of the various switches C

: 30-

are multiplied as shown 1n Fig. 1, thus mak-
ing a number of trunk lines common to .2

“number of switches D. The banks consist

35

3) which form terminals
ing to the selectors K, and each also has a

 common segment & which 1s connected to

“a gpring of the relays 17. The wipers are
for the purpose of keeping one of

the indi-

~ vidual contacts a in electrical connection

40

with the common segment b. Each of the

" wipers 22, 23 and 24 1s provided with three

arms, so that as one arm passes off the last

' sontact another will pass onto the first one.

_Fig.
45 al

are rotated by the magnet 20 through the
medium of the armature 94, pawl 95, ratchet

 wheel 96 and shaft 97.

50
58

..69

a3

magnel 83 operates

* The.selector D is of the general type dis-
closed in United States Letters Patent No.
815,321, 'granted March 13, 1906, to Keith,

Erickson and Erickson, being slightly modi-

k| - - L

fied, however, to operate in CONJUNCIION with
a two-wire system—that 18, a system In

which there is no ground connection used

at, the substation. The selector comprises
the usual shaft (not shown) carrying the
wipers 28, 29 and 30, which shaft has a ver-
tical motion controlled. by the vertical
‘magnet 31 and a rotary motion controllea

by the rotary maagnet 32 The private

_ tes the side-switch car-
rying the wipers 34, 35, 36 and 37 1In
the neual and well-known manner, and

is. iy turn  controlled. through the ime-
dium of the -slow-acting wvelsy 88, The

the impulse.

The switch also comprises a -

of a number of individual segments a (Fig.
of the trunks lead-

3 shows how the wipers 22, 23 and 2¢

1,182,556

switch is also provided with the slow-acting

relays 39 and 40, double-wound relay 41 and
release magnet 42. The selector D has &e-
cess to trunk lines leading to connectors

T
L |

similar to the connector % shown in Fig. 2.
he connector shown at B ig of the same

"

general type ag that disclosed in United

States Letters Fatent Mu. 815,176, granted
March 138, 1806, to Ileith, Erickson -and

Erickson. The connecior, like the selector
D, is provided with the usual shaft carrying
‘the wipeis

43, 44 and 45, the vertical motion

of which shaft is controlled by the vertical '

magnet 46, and the rotary motion by the

rotary mggnet 47. It also comprises the
slow-actirig relays 48 and 49, double-wound
line relay 50, release magnet 51 and private
magnet 52, which laiter controls a side

switch carrying the wipers 53, 54, 55, 56 and

57, and in addition the connector 1s provided

with a ringing ielay 58 back-bridge relay .

59 and the busy locking relav 60

A clearer understanding of my improved
SYS em may be obtained from an explana-
tion. of the operation by vwhich one sub-

“scriber calls another. Assuming, for ex-

ample, that the subscriber at substation A

desires to call the subscriber at substation
A’, to which is allotted the line #220, the

mode of operation is as follows: To call the

number 220 the subseriber at sub-station A

removes his receiver from the hook and op-
erates his calling device once; in the well-
known manner, for each digit. "The re-
moval of the receiver at the substation A

closes an energizing circuit through the re-

80

8b

g0

D&

100

lav 18 of the switch C.- This circuit ex-

tends from ground (' throygh the springs

61 and 62 of the relay 19, thence through the.

springs 63 and 64 of the relay 17, conduc-
tor 16, springs 12 and 14, impulse springs 7
and 8, receiver 2, transmitter 4, conductor

15, springs 65 and 66, relay 18, springs 67
and 68 to the battery lead 69, thence through
The relay 18, ypon
energizing, closes a circuit extending from
oround G? through the springs 70 and i,
winding 75 of the relay 17, thence through

battery B to ground (.

the springs 67 and 68 to battery B. If the

trunk upon which the wipers 92,:28 and 24

are standing is idle, the relay 75 will attract

its armature, whereby the springs 64, 65 and

98 ‘are shifted out of engagement with the
springs 63, 66 and 99 and 1nto engagement

with the springs 78, 79 and 100, respec-
tively, and the spring 101 is shifted into en-

gagement with the spring 102. The engage-

‘ment of the springs 64 and 65 with the

springs 78 and 79 closes the line circuit to
the selector E through the wipers 22 and 24.
The extending of the line conductors to the
selector I closes an energizing circult
through the double-wound. line relay 41.
This circuit extends from ground G°

through the lower winding of the relay 41,

10b

110

11b

=
C3
S

12&

330



1..122,656

side smtch wiper 35, mdlwdua,l Qegment 76

of the bank 27, w iper 24, common segment
77, springs 78 and 64, thence to and throuo'h
,the substation A, back over the conductor
- §° 15, through the springs 65 and 79, common
. -segment of the bank 25, wiper 22, individual

segment 80, wiper 34 and upper wmdmg of

- the relay 41 to the battery lead 69. The re-

10

" tends from

Jay 41, upon energizing, closes a circuit
'-through the slow relay 40. ‘This circuit ex-
ground G* through the springs

- .81 and 82 and the relay 40 to battery. The_,
f from e"}&":lﬂf‘ll"t“nt with the springs 63 and

relay.- 40, upon energizing, puts a guarding

18

25

35

" gization of the relay 18 a ClI‘ClIlt would have
"_been closed through the motor magnet 20
and winding 89 of the relay 17.
~ ecmit extends from the gr ound at the
40
“common segment of the bank 26, conductor

private bank contacts.

ground potentlal on the private bank con-
tact of the trunks leading to the selector D
“in ‘the private banks of all of the individual

switches that have access to the c'@1455(:1;01' D.

| Thus, as soon as.the relay 40 energizes there
18 (m this case) a ground potentml on the

84, ete.

contacts 83, This guarding circuit

-extends from ground (3® through the springs
said

85 and 86 and the conductor 87 to the
The ener gumg of

the relay 40 also disconnects the impulse

-spring 88 from the release magnet 4‘3' and
connects the said impulse spring 88 thrmwll

the relay 38 to the vertical magnet. .
If the trunk upon which the wipers 22,

-:_ 08 and 24 are standing had heen 1n 1use when
30

the subscriber at substation 'A removed the

‘receiver, there would have been a guarding
ground petentml on the private bank con-

tact as descrlbed above, which would have
caused the wipers to have been advanced off
this trunk to an idle -one. Upon the ener-

vate bank contact through the wiper 23,

90, springs 73 and 72 to the pomt 91, thence

one branch leads through the winding 89
and springs 67 and 68 to battery. Irom » the

point 91 another branch extends through

the interrupter springs 21, motor magnet 20 .
thence through the splmgs 67 and 68 to
battery. The current in the winding 89 op-

poses the current in the winding 75, thewbv
holding the relay 17 i a deenercrlzed posi-
tion, in which position the trunk lines 92
and 93 are open at the springs 79 and V8.

The motor magnet 20, when its eircuit is
closed, attracts its armature 94.

 of its own magnet and also operates, through

60

| arounded contact. breaking the circuit. of

~-the rotary magnet 20 and the winding 89 of:

the relay 17
“however, the next trunk is. busy, the wiper,

the medium. . of the
wheel 96 (Fig. 3

are moved one .step.the wiper 23 leaves the

, 1f the next tlunk 1s idle. If,

whiebh  immedis :t(,l

- stthstation.
Th1s cir-

pri- -

. The pull-
 ing up of the armature 94 breaks the clreult

paw! 95 and ratchet
to rotate the shaft 97
(upon which are secured the ‘wipers 22, 23
and 24) one notch. As soon-as the WlpeI‘S

Of course, as soon as the clrcuit of the Wmd-

mo* 39501 the rela y 17 1s broken by the wiper
23 passing off the last guarded contact the
-ml’-‘a 17 15 operated by the current in the
Awinding 75 in the same manner as explained
fu,n the wipers were 1est1ng on an 1dle -

_t1 unlk.,

The ahihmw 0% the springs 64 and 65

23 ﬁnds another gzounded contact causing -
- the magnet 20 to again operate In 2 m'umer-' .
similar to that of a buzzer to rotate the
wipers past the busy trunk to an idle one.

0

66 and o {*’lnflffement with the springs 78

and 7Y breaks tLe cireuit of the relay 18,
falls back.

The relay.

g0

17 being slightly slon acting holds up until

the zeim 40 of the selector D pulls up,

vwhereby ground potential is placed on the

‘spring 73 over a circuit hereinabove traced.
As the relay 18 deénergizes, a holding cir-

cuit for the relav 17 Is e-’tanhshud nd ClY-

cuit extending h om this ground potentml_
through the springs 73 and 74, springs 101

and 102, winding 75 and springs 67 and 68
to bhutterv. ()ne branch also e\tends

~ through the springs 100 and 98 to the pr1-

vate normal conductor leading to the pri-
vate bank contaet of the c""ﬂhnﬂ‘ line In the
banks of a]l of the connectors thqt have ac-

cess to said 1neq whereby the calling line
is prevented from being called after it has
started to set up a ('onneotmn ' | -

- T'he Toregoing 1s the operation of the cen-
tral mﬁ(e mechanism uporr the removal of
the receiver from the hook at the calling

85
90

95

100

The subscriber at substation A -

now operates the calling device for the first

aigit of the desired number.
on the im»ulse wheel 10 operate, during the

backward rotation of *md impulse w heel, to

force the spring § out ot engagement w ith

the spring 7

with thP relav 38.

The teeth 9 -

. . wherebyv the circuit: through -
the relay 41 of the selector D is broken twme
The relay 41 deénergizes to close a circuit .
throngh “the vertical magnet” 31 in series
Thig circult, extends

110

from ground G* through the springs 81 and

88, springs 103 and 101, slow relav 38, ver--
tical maﬂnpt 31 and side switch wiper 36 to
The vertical magnet operates to

hattew

ralse the shaft aud shaft wipers two steps to

‘2 point opposite the second level of termi-

nals .of trunks lﬂﬂdlnﬂ' to the connectors .

As soon as the ver tlcal shaft is raised one. or

more steps the arm 111 allows the spring
112 to engage the spring 113, wherebv. one

point 1n the circuit of the release magnet 42
is closed. The relay 40 being slow acting

125

does not deénergize duvng the momentary
mterruptlon of 11:3 energizing current by the

120

disengagement of the springs 81 and -82. -

does not decnergize untll 2 moment after the

‘Also, the relay 38. which was ener gized
when. the first impulse was sent through it. .

130
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20

_ergizing circuit through the private magnet
, | K oround Q*_
through the springs 106 and 107 and the pni-

237 'This circuit extends from

vate magnet 83 to battery. The private
magnet is thus held in an energized position
intil after the line at the substation A has

been ‘broken for the last iime for the st
digit, at which time the relay st decnergizes.

and breaks the private magnet circuit. The

-private magnet, upon deénergizing, allows
the side switch wipers to pass to second po-
sition. The shifting of the wiper 36" from

first to. second position shifts the batfery

connection from the vertical to the rotary

magnet. A circuit is now completed from
oround G° through the mterrupter springs
108, - votary magnet 32, slow relay 59 and

«ide switech wiper 36 to battery. “The ro-

fary magnet enérgizes upon the closure of
ihia eivcuit to rotate the shaft and wipers

ene step and onto the first contact of the
cecond level, to press down the private mag--
et armature and to break its own cireult
The armature-

ment with the spring

springs
back con the slow

4 1,188,650

' - ' o ' . + . PO - S .
last impulse has been transmitted. In its- energizing, cioses the circuit of the e
encrgized position the relay 38 closes an en-. lay 19, This circuit extends from ground

‘G* through the springs 114 and 115 and re-

lay 49 to batiery. The relay 49, upen ener-
7121y,
ment with the spring 117 and into- engage-
119, whereby the con-
nection of the retease magnet 51 with the

impulse spring 116 is broken, and the 1m-

shifts the spring 118 out of engage- 7¢

pulse spring 116 is connected to the verti- 75

cal magnet 46. The engagement of the
121 and 122 puts a holding ground
relay 40 of the selector D,

.nd also puts a guarding potential on the

private bank contacts of the seized trunk mn goe

the banks of all of the selectors D that have

ancess to the connector E. The latter circult

extends from ground. G® through the side

switch wiper 57, springs 122 and 121 and con-

ductor 123 to the above-mentioned private gj

hank contacts. The former circuit extends

over the same circuit to the private bank con-
tact 124, thence through'the private wiper 2%,

conductor 110, side switch wiper 37, springs
A o0

126 and 125 and relay 40 to battery.

‘chort interval of time elapses,’however, be-
“tween the time the side switch wipers of the

_ frst selector pass to the third position and

1114‘ p‘l‘;‘i"ﬁ.‘ ate armature will also fall back and the time that t,hg .a‘lbgve_mehtioned _gUﬂl'd-
liow the side switch wipers to pass to third  ing potential is placed on the private bank ¢g
position.  If, however, the first contact is  contacts. The relay 39 is supplied with «a
irasy, the private wiper 29 will find the con- ground spring 127 for the purpose of plac-
tact upon which 1t rests orounded in a man- . ing a guarding potential on the said private

" ner which will be explained later, whereby bank contact until the ground is supphed
o circuit is closed “extending from said  from the connector.  The relay 39, which 14
" eround at the private bank contact through was energized 1n series with the rotary mag-

the private wiper 29, conductor 110, side net, is slow acting; therefore it remains 1n
switeh wiper 37 (in second position) and ‘an energized nosition for a moment atter
private magnet 33 to battery. The private the side switch wipers have passed to the
Tnagnet energizes and holds its armature in  third position, whereby a ground 1s put on 195

2t the interrupter springs.
104 £4lls back when the circuit of its mag-
et iz broken. If the first contact 1s 1d]le,

an operated position, thereby locking the

<ide ewitch in the second position. The ro-

tavy magnet again energizes to rotate the

~the private bank contacts over a circuit ex-
tending from ground &°through the Springs
197 and 1926, wiper 37, conductor 110 and

3 o
o

private wiper 29 to the said bank contact.
Of course, it is evident that the relay 39 nje
must be slightly quicker in its action than
the release relay. 40, otherwise the switeh
would be reicased. U L
The central office mechanism is now-in
readiness to respond to the operations of 118
the calling device for the second digit- 2.
As the subscriber at substation A operates.
the calling device for the-second digit 2, the.
line is again opened twice.” The relay 50-of -
the connector deénergizes twice to close a 130
circuit through the vertical magnet 46 in

shatt and. shaft wipers to the next bank
contact. S R
If the second trunk is idle, the side switch
wipers will be allowed to pass to third posi-
tion. If, however, the second trunk 1s busy,
the operations above described will be re-
peated to rotate the wipers to the third con-
tact. and so on wuntil the private wiper.
gtrikes the terminal of a non-busy trunk, at
which time the sile switch wipers will Dass
to the third position. The passing of the
wipers 34 and 35 to the third position com-
nletes the line from the calling substation

GO

to the connector It, thereby clesing an ener-

oizing cirenit through the relay 50 of the

said connector. This circuit extends from

oround G through the-lower winding of

the relav 50 thence over the heavy con-

ductors  to and - through - the substation

LA and bhack Y
and thiough the  upper winding of the
relay 30 to battery. The relay 50, upon

65

ver the heavy conductors,

series with the relay 48, the same as de-

seribed for the selector D. The vertical

magnet operates to ralse the shaft and shait

“wipers two steps to a position opposite the 1

second level of bank contacts. The slow re-
lay 48 deénergizes a moment after the last

impulse has been sent through, and permits
the private magnet 52 (which was energized

over a clreuit Ié}fgt@nding from ground G*°

20



1,122,566

through the springs 128 and 129 and magnet
52 to battery, while the relay 48 was ener--
to detnergize, which in turn allows

oized)

the side switch wipers to pass to second

position. The wiper 56, in passing to the
second position, shifts the battery connec-.

tion from the vertical to the rotary magnet.

The subseriber at substation A now operates

“ the dial for the last digit O. The line is

10

opened ten times at the substation. The
relay

- circuit of the rotary magnet 47 ten times.
~ This circuit extends from ground G* through

~ the springs 114 and 116, 118 and 119, 130

15 and 131, magnet 47, wiper 56 and relay 43

20

30

‘nectors that have access to the called lne.
- This

35

to battery.

49

to battery. The rotary magnet energizes
and deénergizes ten times to rotate the shaft

and shaft wipers onto the contacts of the -

called line. . The relay 48 does not- deéner-
gize until the last impulse has been trans-

mitted. It then deénergizes and breaks the
circuit of the private magnet 52, which in
turn falls back and allows the side switch
" wipers to pass to third position. The wipers

53 and 34, in passing to third position, ex-
tend the conductors from the calling line to

the called substation A’." The wiper 55, in.
~ passing to third position, puts a guarding
potential on the private bank contact of the

called line in the banks of all of the con-

guarding potential extends
ground G* through the side switch wiper

55, springs 168 and 169 to the private wiper

44, thence to the contacts above mentioned.
A circuit also extends from this ground at
the private bank contact through the
springs 132 and 133 and cut-off relay 134

the called line at the switch C’, thus making

- it impossible for the subscriber at substation

~_line.. When the wiper 57 passes from sec-
ond to third position it shifts the holding
oround for the release velay 40 of the se-

50

A’ to call while there i1s a connection on his

lector D from ground G® to ground G°

through the springs 114 and 115. The wiper
56, in, passing to third position, disconnects
battery from the rotary magnet and closes
~ the circuit of the ringing relay 58.  The

~ circuit through the velay 58 extends from

ground G2 through the interrupter 135,

+ ‘springs 186 and 187, relay 53, wiper 56 and

05

60

relav 48 to battery. - The ringing relay 58
energizes and disconnects the calling from

the called line, and connects the ringing cur-
‘rent generator R with the called line. A

ringing current then flows from one brush

of the generator R through the springs 138

and 139, side switch wiper 54, shaft wiper
43. line conductor 140, bells 141, condenser

142, springs 143 and 144, line 145, wipers 45

65

and 53 and springs 146 and 147 to the other -
brush of the 'generat'ér R. The inte_rruptex‘--

_ringer relay

50 deénergizes ten times to close the

from

| The relay 134 energizes and
disconnects both sides of the battery from

call, : S
- If the called line had been busy when
called from the substation. A, the private
wiper 46 of the connector K would have

180

in the ringer relay circuit- allows the bells

to be rung intermittently. Upon hearmng
the signal the subscriber at substation A’
‘removes the receiver from the hook, which
‘thereupon, or.-as soon theredfter as the
| ~ deénergizes, closes a circuit
through the back-bridge relay 59, thus sup-
plying the called subscriber with talking
‘battery current. This circuit extends from

oround G through the lower winding of

the relay 59, springs 148 and 146, wipers

70

53 and 45, line 145, springs 144 and 149, 1im-

pulse springs 150, receiver 151, transmitter

152, line 140, wipers 43 and 54, springs 139

and.158 and the upper winding of the relay

| 'go'

59 to battery. - The relay 59 energizes over

this circuit and operates to open the circuit

of the ringer relay 38 at the springs 137

and 136. The subscribers at the two sub- <

stations may now carry on an uninterrupted
conversation -until completed. The voice

currents flow over the heavy conductors

shown in the drawings through the con-
“densers 154 and 155. -~ . -~
. The release of the central office mecha-
nism is initiated by the hanging up of the

receiver at the calling substation. The re-

90

placing of the receiver on the hook at the

calling substation opens the line by the,

The relav 50 of the connector ¥ falls back

disengagement of the springs 12 and 14

when the line is thus opened, and opens the

“eircuit of the relay 40 of the selector D and
‘relav 49 of the connector. The relay 49

falls back, whereby a circuit is closed

through the release magnet 51. This circuit -

extends from ground G7 through the springs

100

114 and 116, 118 and 117, magnet 51 and off -

‘normal springs 156 and 157 to battery. The
switch mechanism is released upon the en-

105

ergization of the magnet, and the shaft,

upon falling to its lowest position, again

‘breaks the circuit of the release magnet.

The breaking of the holding cir(iuit of the

relay 40 of the selector D allows, it to de-
energize and close the ciréuit of the release:

110

magnet 42. This circuit extends from

springs 108 and 103, off normal springs 112
and 113 and magnet 42 to battery. Like the

connector, the selector releases upon the en-

ergization of the  magnet 42, and opens the

off normal spring contacts when the shaft
reaches the lowest position. The relay 40,
upon deénergizing, also removes the guard-
ing ground from the banks of the individual

-

oround G* through the springs 81 and 88,

115

120

switches and the holding ground from the

‘relay 17, which falls back and again con-
nects the relay 18 to the battery. Thus the

switches are put in readiness for

- o

found the contact upon which it was rotated



~ gounded in a manner hereinabove explained.
This ground on the private bank’ contact

would have maintained an energizing circuit
through the private magnet 52 1n series with
the relav 59 after the relay 44 deénergized

upon the completion of the last set of 1m-

pulses. This ecircuit - extends from the

gI'OUIlded bﬂﬂk contact through .’th‘g Wlp@l‘ _.

44, springs 169 and 168, lower winding of

 the relay 59, ringer relay springs 148 and

146, wiper 53, (in second position), springs
160 and 129 and private magnet 52 to bat-
tery. The relay 59 is energized over this

¢cireuit, while the private magnet 52 remains

15

in the energizell position in which 1t was

placed by the relay 48. The simultaneous

‘energization of these two relays 59 and 52

closes an energizing ecircuit through the

relay 60. This circuit extends from ground

26

oo G1° through the springs 128 and 161, springs .

162 and 163, relay 60 and springs 164 and
165 to battery. The relay 60, upon energiz-

~ ing, opens the circuit of the rotary magnet

25
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and shifts the holding circuit of the magnet
5%and the relay 59 from ground at the private

‘bank contact to ground G**. This prevents
the possibility of the side switch wipers

passing to third position should tie line be-

come idle while the. connector E ig standing
‘on it. The energization of the relay 60 aiso.
supplies the calling subscriber with a busy
' ino from battery through the .
of the machine M, springs 166

signal extending
secondary

and 167, wiper 54, springs 139 and 155,

thence through the condenser 154 over the
" heavy conductor to and through the sub-
~ station A, and back over the heavy
~ Juctor through the lower winding of the
relay 50 to ground. Upon hearing tae busy

COIL-

signal the subscriber at substation A-re-

places the receiver on the hook, which re-
Jeases the switches in the same manner us

above described. o |
" Having described the operation of one
form of individual switch employing the

principles of my invention, 1 will now de-

seribe the modified form shown 1n Fig. 4.
 As shown in Fig. 4, the modified form of

 the switch comprises, among other detalls,

o a rotatable shaft 175 carrying four wipers
176, 177, 178 and 179, all insulated from

‘each’ other and from the shaft 175. These

wipers are each provided with three arms,

 so arranged that as one arm passes off the

55

60

last eontact, another arm will pass onto the
" first contact. . Electrical connections are

" made with the wipers through the medium
 of the brushes 180, 181, 182 and 183. 'fhe
shaft 175 is provided with a hub 184, which

hub is provided with ratchet teeth through

the medium of which the shaft may he ro-
tated by the magunet 185 and ils armature
'186. . The magnet 185 centrols & second ar-
mature 187 and comprises two windings 18

L

!

¢ and 189, When the winding 188 13 ener-

1886,

~around one end of the core. In Fig. 4 I
“have represented the line conductors leading

1,122,556

oized it attracts the armature 187, but is
not strong encugh to operate the armature
The winding 189 operates both arma-
tures 186 and 187, This form of the switch
is also provided with a so-called side switch 7¢
comprising the arms 190, 191, 192, 193 and
194, which arms are carried on -an arm 200
pivoted at the point 206. The side switch
arms are normally held in contact with the

contact points 195, 196, 197, 198 and 199, 75

respectively, against the tension oif the

gpring 207 by the tooth 208 on the arm 209,"
“which engages the end of the arm 205.

When the armature 187 is attracted by the

magnet 185, the arm 235, which is attached 85

 to said armature, tips down the arm 209,

digengaging the teoth 208 from the end of
the arm 205, and thereby allowing the side
switch arms 190—194 to pass out of engage-

ment with the contact points 191—199 and 85

into engagement with the contact points

200—204. The side switch may be restored
to normal position by the energization of
the magnet 210, which forces the end of the
arm 205 back into engagement with the es-
capement tooth 208. The magnet 210 1s
quick to energize but slow to de€nergize.
The ‘proper operation of this magnet may be
obtained by securing a ring of copper
95

to the individual switch, and the trunk con-

‘ductors leading therefrom, the same as 1n

Fig. 1. For instance, the line wirves 15 and
16 are shown leading to the side switch avins
190 and 191, respectively. ‘Lhe private nor-
mal conductor 211 leads to the side switch
arm 192. The trunk conductors 212 and 213
lead from the bank contacts 80 and 76 to the
first selector D, the same as in KFig. 1. The

100

105

third trunk conductor 87 leads to the first

selector, Just as in Kig. 1, but instead of be-
ing connected to the spring &6 on the relay
40 it 1s connected to the off normal spring
113. 1In fact, when the form of individual 110

“switch shown in Fig. 4 is used, the springs

86.and 85 of the relay 40 at the first selector
may be dispensed with. The wiper 179 of

the switch shown 1n Iig: 4 engages a fourth

set of ‘contacts which have no trynk line 115
connections, but are stmply multiplied with

‘the corresponding banks of all the individ-
u al switches which have
group oi trunk lines.

access to the same

The operation of the switch in Iig. 4 is 120
as fTollows: When the ecalling subscriber
bridges his talking circuit acrcss the line
conductors 15 and 16, upon the removal of
his receiver from the switch hook, a circuit

‘is closed through the winding 188 of the 185

magnet 185. Thig circuit extends from
aground (1'% through the springs 215 and 216,
contact point 195, side switch arm 190, line
conductor 15, thence through the subststion
and back over the conductor 16, side switch 13¢

W



 arm 191, contact point 196, springs 217 and

.10

218, 219 and 220 and ‘winding 188 to bat-
terv B. The winding 188, upon energizing,
attracts- the armature 187. If the trunk.
‘line upon which the wipers of the switch
are resting

. at that | time IS id'l_.e; the. Op__er.a—'
tion of.the armature 187 simply causes the

side switch o pass from firs§'to second posi-
tion. The movement of the side switch

wipers 190 and 191 from first to second POSi-

tion disconnects the ground G'® and the
winding 188 from . the line conductors 15

and 16, and extends said conductors through

- _the conductors 92 and 93 and wipers 176 and
‘15 177 to.a pair of trunk conductors 212 .and’
- . 218 leading to a first selector.

 conductor 211 to the connector private bank
contacts of the calling line. The side switch
‘arm 193, in its operated position, extends a
~guarding potential 1rom
through the contact point 203, arm 193,
.springs 236 and 224, interrupter springs
991 and 222, brush 183 and wiper 179 to the
bank contact upon which it is resting, and. .
| -tery. This energization of the winding 188

The side
switch arm 192, in its operated position, ex-
tends a guarding ground potential over the

G_l'i"

oround

~ thence to the corresponding contact.in the

banks of all the individual switches in the
~group. The side switch arm 194, 1n 1ts op-
erated position. connects the magnet 210

" with the shaft wiper 178, and hence with

. 85

ner previously described. If the wipers of
.the individual switch are standing on the

the release trunk conductor 87 of the par-
ticular trunk line seized. The calling sub-
scriber may now extend his call through the -

selector and connector switches in the man-

 contacts of a busy line when the receiver 1s

40

removed from the switch hook, the wiper
179 is standing on a grounded . contact,
~which ground 1s supplied through some

‘other occupying switch in the’ manner ex-
 plained above. In this case ‘the attraction
. of the armature 187, upon the removal of

45

the receiver, closes "a circuit from the

- grounded contact upon which the wiper 179

" 1s resting, through the brush 183, conduc-
tor 223, springs 222 and 221, 224 and 225
. and winding 189 to battery B. The winding

© 50 189, upon energizing, attracts the-armature

186, which operates to rotate the shaft 175

. one-step, to open

55

80
of the springs 224 and 2253, and 226 and -
997, the circuit of the magnet 210 may be

normal position. When the circuit of the
winding. 189 is broken, the armature 186

and to close a circuit irom A
through the springs 226 and 227 and slow
magnet 210 to battery.

+ the circuit of the winding
189 at the interrupter springs 221 and 222,

The magnet 210,
upon energizing, operates to disconnect the

ground G*® and winding 188 from the line
‘and to prevent the side switch from passing

to second position. By proper. adjustment

closed before the side switch has left its

otherecall. - _- _
- It will be seen that with my improved
construction and mode of operation each
-subscriber’s line switch is -always in electri- |

oround G**

ent trunk lines leading therefrom. _
connected trunk line, it will also be seen,

tween the calling and called subscribers.

o

f&lls‘l‘”back- ﬂnd.allows tﬁe- sPri.ngs 991 and” '

299 to be again engaged. If the wiper 179

is still resting upon a grounded contact of
a busy trunk when the springs 221 and 222

‘engage, the winding 189 will be energized
again and the shaft rotated a second step.
‘When the wiper 179 reaches a non-grounded

contact of an idle trunk, the rotary magnet

stops operating.. The magnet 210, being
slow” acting, remains 1n 1its operated posi-

70

75

tion as long as the magnet 185 is operating .

- to rotate theshaft. Soon after the armature
186 has fallen back for the last time the mag-
net 210 -deénergizes and again connects the
winding 188 to. the line. - The armature 187

80

is thereupon attracted and trips the side -

moved from the hook. During thé time the
armature 186 is operating to rotate the

- wipers to an idle trunk line, the winding 188
remains energized over a circult extending

‘switch in-the ‘same manner as when the
“wipers are standing on the contacts of an
idle trunk at the time the receiver is re-

85

from the grounded bank contacts of the busy -

trunks through the wiper 183, conductor 223,

springs 237 and 220 and winding 188 to_bat-

“causes the armature 187 to hold the springs
924 and 225 in contact, so that the circuit of
the winding 189 may be closed each time
the interrupter springs 221 and 222 come

90

into engagement: as described. The ener-

gization of the winding 188 1s not strong
enough to interfere with
the armature 186.

the operation of _
‘ . 100
When the calling subscriber hangs up his -

receiver upon the completion of the conver-
sation, the selector and connector switches

are released in the manner explained. Since:
‘the eonductor 87 is connected to the spring
112 of the first selector, the magnet 210 of
the individual switch will be energized in
multiple with the release magnet 42 of the
first selector over a circuit extending from

oround G* to the spring 112, as previously

‘traced, and thence through the conductor 87
(Fig. 4), wiper 178, brush 182, contact arm.

105 -

110

194, contact point 204 and magnet 210 to

battery. The magnet.210, upon energizing. -
forces the side switch of the individual
 switch . back to its normal position, leaving

115

the individual switch ready for use in an- |

cal connection with some one of the differ-

is always the one last employed by the

switeh in extending a call. For example,
‘suppose that one of the switches 1s in elec-
‘trical connection with a  trunk line over
which conversation is being carried on, be-

In

[

4

. .
L [

* ,,' .

120 -

The

125

130



10

15
- that it always rotates in the same direction,

20

4.0:.

45

'5h

 numerical trunking switeh, trunk lines-for

60

in extending the call.

Invariably, therefore,

by said switch for

&3

such case the connected trunk line is, of
course, the one last employed by the switch

)

iq in electrical connection with one of the
trunk lines, and the connected trunk line is
the one which .was last employed by the
switch in extending a calling. connection.
e, as stated, each switch
is normally and at all times connected with
o trunk line which is the one last employed
by it in extending a call. The switch thus
controlled and operated is of such character

and has no starting point or normal. posi-
tion. It simply remains each tlime 1n.cCOR-
nection with the trunk line that was em-

ployved in extending the call. Ifin the in- -

terim that trunk line has been appropriated

by some other subscriber, then when the

frst subscriber again calls, the switch will
advance in a step-by-step manner to auto-
matically select another trunk line. It is
possible, however, in an exchange organ-
ized on the principle shown and described,
for the subscribers
ont the necessity of operating thelr line
qwitches in a step-by-step manner. In any
event, and when a subscriber calls, only one

Cline switeh will ever operate, as In order

to And another idle trunk it is not neces-

sary for the switch to in any way actuate
“the other switches of the same group. . Thus

wear and tear is reduced to-a minimur, and
the certainty of operation is increased con-

siderably, as the danger of a calling sub-

scriber beginning to send in calling 1m-
pulses before the line switch has found an

dle trunk to a first selector is practically

reduced to a minimum. _
What I claim as iy invention 1s:—
‘1. In a telephone system, a

numerical trunking switch individual there-

to, trunl lines for talking purposes leading

therefrom, said switch having line wipers

always in electrical engagement with some
one - of said trunk lines, which connected
trink line is always the one last employed

ing said relay over the line ‘circuit, and
means operated upon the energization of
said relay to close said normally open con-
nections. - ' R
- 9. In a telephone system, a line, a non-

talking purposes leading theretrom, said
swifch having line wipers always.in elec-
trical engagement with some one of said

trunk lines, which connected trunk hre 1s

always the one last employed by said switeh

for extending a call, said switech having a

, On the other hand,
“assume that the same switch is at rest, and
that no talking circuit 1s being maintained -
thereby. Still, and in such case, the switch

to call many times with-

~ tion,

line, a non-

the normally open connections. - -
sxtending ‘a. call, nor- . - 6. In a telephone system, a non-numerical
~ mally onen connections between said line

and line wipers, a relay, means for energlz-

1,122,556

st;épébjf-sj:ep-aacmated shaft that always ro-

tates in the same direction, normally open

connections between said line and line

wipers, a relay, means for energizing said
relay over the line circuit, and means oper-
ated upon the energization .of said relay
to close said normally open connections.

3. In a telephone system, a non-numerical
trunking switch, trunk lines for talking
purposes leading therefrom, said switch
having line wipers always in_ electrical en-

gagement. with some one of said trunk lines,

‘which ‘connected trunk line is always the

one last employed by said switch for ex-
tending a call, a telephone line to which

said switeh is individual, and a normally

deénergized relay controlling, on energiza-

tion, the connection between the said tele-.

phone line and switch. = -

4. In a telephone system, an automatic
trunking switch, trunk lines for talking
purposes leading therefrom, terminals for
said trunk lines, said switch having line
wipers always in electrical engagement
with the terminals of some one of said
trank lines, which connected trunk -line 1s

“always the one last employed by said switch

for - extending a call, a telephone line to
which said switch is individual, a normally
deénergized relay controlling, on energiza-
the connection between the said tele-
phone line and switch, and means 'whereby
snid trunking switch will extend a connec-
ticiri over said connected trunk if the same 1s
idle.” . ; SR

5. In a telephone system, a line, a non-

numerical trunking switch, trink lines for

talking purposes leading therefrom, “said
switch having line wipers always in elec-
trical engagement with some one of said

trunk lines, which connected trunk line 1s

always the one last employed by 'said switch:
for extending a ¢all, means for controlling
“said switch over the two sides of a metallic
line ecircuit in series, normally open connec-

tions between said line and line wipers, 2

the line circuit, and means operated upon
the energization of said relay to_close said

trunking switch, trunk . lines for talking

70

75

80
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00

Db

180

110

relay, means for.energizing said relay over

ot
=t
o

purposes leading therefrom, said switch.

having line wipers always. in electrical en-

gagement with some one of said trunk hines,
which connected trunk line is always the

120

one last employed by said switch for ex- .

tending a call, an automatic selector switch

at the other end of each of said trunk lines,

and .means for controlling said switches

over two sides of ‘a metallic:line circuit In
series. e _

7. In a tele |
trunking switch, trunk lines for talking
purposes leading therefrom, terminals for

phone system, an automatic

125
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series. |

1,122,656 -

said trunk lines, said switch having line

wipers always in electrical engagement with

the terminals of some one of said trunk
lines, which connected trunk line 1s always
the one last employed by said switch for ex-
tending a call, an automatic selector switch

at the other end of each of said trunk-lines,

and means for controlling said switches
over two sides of a metallic line circuit 1n

8. In a telephone systém, 4 non-numerical

trunking switch, trunk lines for talking

purposes leading therefrom, said switch

having liné wipers always in electrical en-

gagement with some one of said trunk lines,
which connected trunk line is always the

one last employed by said switch for ex-

tending a call, other switches for using said

~trunk lines in extending calls, means allot-

20

29

30
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ted to each trunk line for causing said first-

mentioned switch to automatically select

another trunk line if the one which it used

last is busy when it again responds to a

call, normally open connections between said
line and line wipers, a relay, means for en-
ergizing said relay over the line circut,

and means operated upon the energization
of said relay to close said normally open
connections. A

9, In a' telephone . system, an automatic
trunking switch, trunk lines for talking
purposes leading therefrom, terminals for

said trunk lines, said switch having line

wipers always in électrical engagement with
the terminals of some one of said trunk
lines, which connected trunk line 1s always

‘the owe last employed by said switch for

extending a call, -other switthes for using

said trunk lines in extending calls, means
allotted to each trunk line for causing said .

~ first-mentioned switch to automatically se-

lect another trunk line if the one which it

~ used last is busy when it again responds to
a call, normally open connections between

-49

said line and line wipers, a relay, means for
energizing said relay over the hne circuit,

and means operated upon-the energization
of said relay to .close said normally open

- connectlons.

Copies of this patent may be obtained for

numerical trun

- trunk.

- 10. In a,'teleihone' ijsltem,_l_;a; line, a non .

ing switch, tru:k lines for

talking purposes leading therefrom, said

switch having line wipers always In elec-

trical connection with one of said trunk -

lines, which connected trunk line is always
the last one employed by

sald  switch for

3%

extending a call, normally open connections. '
between said line and line wipers, and a-

 double-wound relay for controlling, upon

energization, said normally ope

tions.

[

n connec-

~ 11. In a telephone .sys;i':enhl-, a 'li'ne,_ a, holi—'
“numerical trunking switch, trunk lines for
“talking purposes leading therefrom, said

switch having line wipers always in elec-

‘trical connection with one of said trunk

60

35 ,

lines, which connected trunk line is always

the last one émplbyed by said switch for ex-

tending a call, normally open connections
between said line and line wipers, a double-
wound relay for controlling said normally-

open connections, means for energizing said

70 .

relay. to close said connections when con- -
nection is made with an idle trunk, and
means for preventing said relay from ener-

75

gizing when said wipers contact with a busy-

12. 'In .a

talking purposes leading therefrom, said

) telephone system, a line, a non-
numerical trunking switch, trunk lines for

8¢

switch having line wipers normally in elec--

‘trical engagement with one of said trunk

lines, normally open connections between

said line and line wipers, a relay having a

pair of windings, means for energizing one

connection is made with an idle trunk; and
means to energize both of said windings to
_ said relay from operating when said
" wipers contact with a busy trunk.

prevent
"Signed by me at Chicago, Cook county,
Iilinois, th_i's_ 6th.day of January, 1911.
" FRANKLIN J. TRUBY.
Witnesses:
- ArtHUR J. RAY,
- E.D. Fates.

~ Washington, D. C.”

90

five cents each, by addressing the ‘-F_commissioné: of Paféﬁts,- :

85
of said windings to energize said relay to
close said normally open connections when
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Corrections in Letters Patént No. 1,1 22,5.56. '

It is hereby certified that in Letters Patent No. 1,122,556, granted December 29,
1914 upon the applmatmn of Franklin .J. Truby, of Chicago, Illinois, for an

improvement in «¢ Automatic Trunking Systems,” errors appear reqmrmcr correc-
tion as follows: In the drawings, sheet 2, Fig. 2. the IP'H}S 48 and 592, in the con-

nector K, should be shown as dednergized instead of as now shown in said drawings:;

. page 4 of the printed specification, line 53, for the word *‘sile” read side¢; anl that

the said Letters Patent should be read with these corrections therein that the same
may conform to the record of the case 1n the Patent Ofhce.

Signed and sealed this ond day of February, A. D., 1915.

[SEAL.} R. F. WHITEHEAD,

Acting (xb!?i?ﬁlSS?Oﬂ'd‘? of Hatents.
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