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Yo all whow it meay concern :

Be it known that I, Jou~ G. Bressine, a
citizen of the United States of America,
and vesident of Chicago, Cook county, Illi-
nois, have invented a certain new and use-
tul Improvement in Telephone Systems, of
which the following is a specification.

My invention relates to telephone systems,
and more particularly to automatic or semi-
automatic telephone gystems in which the
automatic switches employed in establish-
ing a connection between two subscribers’
lines are controlled over two sides of a
metallic line circuit in series. In such sys-
tems it is usual to employ one or more slow
acting relays in the automatic switehes in
order to prevent the release of these switches
during the transmission of the impulses for
operating sald switches,

My invention relates particulavly to a
combined quick and slow acting line relay
for nse in such selector and connector
switches. This relay takes the place of the
ordinary line relay, and also of the usual

b slow acting release velay, thus grealy sim-

plifving the construction of these switches.

These aitd other objects of my invention
will be more readily understood by refer-
ence to the accompanying drawings, in
which— :

Figures 1 and 2 show diagrammatically a
complete cirenit connection between a eall-
ing telephone A and a called telephone A’
i system in which my improved relay
cireuits are used. Fig. 3 is a view showing
the construetion of the relay.

The connection shown in Figs. 1 and 2 is
represented as being  established through
the medinm of an individnal switch C, first
selector K, second selector I and a connector
switch H. ‘

The automatic substation with which I

Jave elected to illustrate my invention com-
prises the usual receiver 26, switch hook 27,

transmitter 28, ringer 29 and condenser 30.

. Being an autematic substation it is provided

1

-t

with a pair of impulse springs 81 and 32
and an impulse wheel 33. The impulse
wheel 33 carries on its periphery a number
of impulse teeth 34 and is secured to a
shatt 35, to which shaft there is also secured
a dial (not shown) provided with finger
holes. By means of the dial the impulse
wheel may be rotated forward, after which

it is returned to normal position by a spring

ment of the impulse wheel, each of the tecth
34 which passes the end of the spring 32
momentdrily separates said spring from the
spring 31. The number of teeth which are
carried past the end of the spring 82 de-
pends upon the digit called. If desired, the
telephone illustrated in British patent fo
S. G. 8. Dicker, No. 29,654 of 1910, may be
substituted for the one shown in the draw-
ings. : ,

‘The Iine switch C, which is individusal to
the line of the substation A, and the master
switch D are of the general type diselosed
in British patent to R. W. James, No. 26,301

(not shown). During this backward move- -

80

65

70

of 1906, hut of the particular form shown in .

British. patent to T. ¢+, Martin, No. 1419 of
1910, As herein illustrated, the line switch
C comprises the usual planger (not shown)
attached to the end of the plunger arm 87,
which arm is controlled by the magnet 38.
Besides the plunger arm 87, the magnet 38
also controls the relay armatires 89 and 40,
and ‘comprises four windings; namely, 2
puil-in winding 41, a cut-off winding 42, a
line winding 43 and an augiliary winding
4. The core of the magnet 38 is provided
near its center with a lateral projection 45,
to which latter the mounting 46 for the
armatures 39 and 40 is attached, With this
arvangement the magnetic circuit of the
windings 41 and 42 is made separate from
that of the windings 48 and 44, and there-
fore the armatures on one end of the magnet

are not affected by. the windings upon the

other end. Of the two windings upon the
upper end of the magnet, the winding 41
is.the stronger and, when energized, oper-
atds both the plunger arm 87 and the arma-
tue. 89, The winding 42, however, is no
of sufficient strength to operate both arma-
tures, but will operate the armature 39 from

its normal Position and will hold the plun-
‘ger arm 37 in its operated position after it

has once been attracted by the winding 41.
When,_the plunger arm 87 is attracted, the
plunger on the end thereof is forced into a
group of springs, forcing the springs 47, 48,
19 and 50 into engagement with the springs
51. 52, 53 and 54, respectively. Although

-only one group of springs (47——54) isshown,

each switch C is provided with a number, of
such groups of springs, each group forming
a terminal of a trnnk line leading {o 2 se-
lector F. Fach of these frunk lines is com-
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mon to 0 number of line switches C, The
plungers of idle line switches x normally en-
gage 2 so- called pmnoev shaft, throngh the
medinm of which they ave held opposite idle
trunk lineg by (‘w master switch D, which
] H(' is common fo a group of line gwitches.
As hevein e prv«-n’eu the master switch D
mmmhes among other details, a ratched
wheel 5%, motor maonet 5Y. }'“llx\ 5 58 and 59
and a bank of cdntacts cunmj ISINg A COmMmon
segment 00.and an individual qeﬂ'meni‘ o
for each of the tvunk lines to which the
switeh O has aceess. The ratchet wheel 58
is connected \\'Lth the plunger shaft in sich
manner that ary b1 “said
whee

foezd

3

a
wi

jas) intguiot sy
ol buparts io the phmﬁm* shaft an oscil-
v movement to move the idle plungers
and forth in front of the uunlr ’s
minals. ‘womm! to the planger shati
is a locking plute 63 swhich is orovided
Hy outer edge with a number . of opening
64 which are adapted to be engaged by the
pm 85 on the end of the armature 66 of the
relny 59, The openings 64 are &o spaced
xu“l the pin 63 can engiage one ni thn 0!‘11‘
'when he plungers which ave
with the phmwx shatt are ¢
the termainals of +1‘1‘TM~. J.me,
67 always keeps the co MmOt 5
i dﬂotnml cornection with the ,n'j vidual
segment " which <_:<>umpwnd the trunk
line in front o'f which the idle plungers are
being held by the plimger shaft.
The firat selector & is of the general type
disclosed 1n United Siotes Teetters Patent
Mo. 8158321, granted Maveh 13, 1906, to
Keith, Torickson and fvickson, being some-
what modified, however, in order to operate
in o system in which the central office appa-
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a0 cantrotled from the calling substa-
fion over the bwo s sides of the line In series.
The gelector comprises the nenal wipers 68,

60 and 70 carried upen s shaft (not ‘nmxﬂ‘)
which hing & vertie: al motion contreiled by
i’he w“'tw 11 magnet 71 aad a mt‘uy motion
olfed by the rotary magnet T2. The
side switch (nmmlsmn“ “the Wi'pC‘l‘“ 73
4 is controlled by the privete magnet
s well-known manoer.  The usual re

magned

76 is mnormally disconnected
hattery "at the springs 77 and 78.

4
pé “;.S

howover, as the switch =
its iO\V"QL pos, tion,

S00T,
from

haft is raised
the arm 79 which

is attached to said shatt povmxm the spring

£ 2“3 toe ng(.fm the spring 77, The mect a,n'iq'm

¢ the selector I iz I‘e}w‘ .d immedintely

upon the ehergizration of the rel {
rather than upen ifs 'iu*mn

the
8¢ of the 30@'1"7
*3,;(‘5.3190 down %1\0
the private ms 5
selector patent
magnet ﬁlomx ically i

%4 the conbact point 81
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gizes slow ]y fter 1t<§ energis
been broken. . This slow 2
obtained by s ecarm % hEan m‘p}ﬂ
around one end of ”m) core of the
The relay m’« controls means for
line through the selector B \’m the =
68 and 70, The wipers 68, 69 and 70 m&
adapted to engage o a bank of contacts Torm-
ing the Le*‘mxmh of trunk lines leading to,
gClectov 7. Fach trunk line i common w
& nuraber of selectors . - The operations o
the switch are controlied by the calling stib-
seri bev through the medivm of the dox
wound line re lw 82. As @ﬁ'm‘"m n ¥
the relay 32 comaprises two coltg &
sund upon o core 4. The ow {
vided at the center of m; lex xgm wibh
5 by means of w’neh it is secured o
cee &, npon the cn’is of \'7"1105"3 S
es 7 and 8 are pnotﬂd Kach
>1s 9 separate Seb of contact spf
fiange § being of ms :
rates Lh@ fm\ometw eiveniis o% mb two
cmls so that ewch armature is affected only
by its own gmrﬂculm’ coil, Jth armaturs
’pwv:ac(} with & screw ov viveb § a’r peht
tic materinl swhich pre svents the as
ture from cownﬂ' into direct crnmm '
the end of the cor ig
the armature 7
upon the by m'{m i
9. The armature 8 msm,s in by, gin
tach with the end of the cove,
residual mag 1etisin hol&s iup
le@ after the circuit of the cotb ]
1 jus, if the circvit of the coils be ma Q an
broken in quick qurcessmn, the armature
will vibrate in sysnchronism with the im
pu‘sesﬂ while bhﬁ armature 8§ will remam
continuously in its operated posm@n Thy o
same result may ba obx,ame& 1%, instead of
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the screw 9 in thg armature 7, & C&p OF
shicld of non-mdgnétic materisl is placed

over the snd of the core G*E ’use _Llagneh
’“he semci.or )
no detai
Sary.
The connecto
type disclosed in Uni
+ Wo. 8TBITS, ffr;mtw

enyg 15
Keith, Erickson fmé 9~.*=1FL50 1,
selectors 5, is somewhat modifie d t

8 tWO-Wirs 3\7&’5@“’&. Tike fhe
LOGﬁC(‘bOI’ comprises a seb o °
i upon a.sha %
whcu 18 coﬂtvc“eo. by the vert magma
8b ‘mq dle ofar*r ma{*r\c# 89, The usual
ide g omtrolled by the private ma
nes m ’rha“‘usvm mapner. ‘Lhe vel
magrneh 9t is similar to the release ma
’? 6 of the selector awitch, The vmom” m;
0’:55186*. 'f(“t'i" 'mn “’JY"OO“" of connecti
- with the cailed Hne
L een comple@j there-
vent i fed o
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the ealled substation through the winding
of the so-called back-bridge relay 93. The
talking cireuit through the connector in-
cludes two condensers 94 and 935 The

double-wound line relay 95 is similar to the
line relay of the selector I, as shown in Fig.

3. The tine switch €7 and substation A’ are

" similar in all respects to'the line switch C

20

. RS
51

30

and substation .4 (Fig. 1). The busy sig-
naling muachine shown at R is for the pur-
pose of supplying busy signaling current to
the line of the calling subscriber, in case the
ealling subseriber attempts to make connec-
tion with o line that is already in use.

At B a batterv is shown with its positive
terminal preferably grounded.

Having given a general description of the
appavatus, I will now explain the operation
by whicli one subscriber, subscriber A, for
example, obtains connection with another
subscriber, snbseriber A’ for instance. The
number of the substation A’ we will assume
to be 2220. When the receiver is removed
from. the switch hook at the substation A,

5 preparatory to making a eall, the said hook

rises, permitting the spring 96 to disengage

the spring 97 and to engage the spring 98,

thereby opening the cirenit of the ringer 29.

The engagement of the springs 96 and 98

places a bridge across the line conductors 98
and 100, which closes a circuit through. the
line winding 43 of the line switch (". The
closure of this line circuit operates the line
switch C in the usual manner to select an
idle tiunk extending to a selector switch E.

Asthis line switch formsnopart of my pres--

ent invention, and as-its operation is well-
understood in the art, it is not thought nec-
essary to describe its operation in detail.
The calling subscriber now operates his call-

ing dial in the usua] manner for the first.

digit 2 of the called- number. As the im-
pulse wheel 33 returns to normal position
after being rotated with the dial for the

digit 2, the impulse springs 31 and 32 are’

momentarily separated twice. The separa-
tion of the impulse springs 31 and 32 breaks

- the energizing circuit of both windings of

B

60

65

the selector line reldy 82. . As previously

y stated, the relay 82 is the same as the one

shown in Kig. 8, and therefore the armature
7 acts quickly, thereby allowing the springs

128 and 12} to engage during the transmis- |

sion of the impulses from the calling ‘sub-
station, while the armature 8 remains in its
operated-position to prevent the springs 126
and 115 from disengaging the springs 127
and 116, respectively, between impulses.
During the. transmission of said impulses,
therefore, each time the armature 7 falls

back 2 circuit is closed through the slow |

relay 83. This circuit extends from ground
(' through the springs 124 and 123, springs
126 and 127, slow relay 83, vertical magnet

8

lead  105. The vertical magnet operstes
twice to step the shaft and shaft wipers 68,
69 and 70 to.a point opposite the second
level of bank contacts. The relay 88, which
1s included i ‘the energizing circuit of the
vertical magnet, is energized by the first im-
pulse through it, but, being a slow acting re-
lay, its circuit is not open long enough to
permit it to deénergize until after the last
mnpulse for the digit is delivered. In its

70

78

operated pesition the relay 83 closes a eir-
cuit through the private magnet 75." This

circuit extends from ground (:* through the
springs 128 and 129, private mugnet 75 and
then to the battery lead 105. After the last
impulse for the first digit is delivered, the
relay 83 deénergizes and opens the circuit of
the private magnet 75, which in turn deén-

ergizes and permits the side switch to pass -

to second position. In passing from first to
second position, the side switch wiper 74 dis-
connects the battery from the veftical mag-
net and closes a circuit through the rotary
magnet 72. This circuit extends frot
ground G through the interrupter springs
130, rotary magnet 72 and side switch wiper
71 to the battery lead 105. The rgtary mag-
net thereupon energizes to rotatd the shaft
and shaft wipers one step;.to opgn its own
‘circuit at the interruptér springs 130 and to
close the circuit of the ﬁrivate magnet 75,
The private magnet 75 therenpon energizes
and remains in readiness to pass -the side
switch wipers to the third position, when its
circuit is broken. When the circuit of the
magnet 72 is broken at the springs 130, the
armature 80 falls back, discomnecting the
ground G* from the private magnet.
first trunk upon the contacts of which the
selector wipers have just been rotated is idle,
the private magnet dednergizes, when the

ground G° is discorinected ‘and allows the

side switch ta. pass-to third.position. If,
however, the first trunk i$ already in use, the
private wiper 69 finds the first.contact which

more fully explained, and maintains the pri-

vate magnet energized ‘over the circuit ex-

86

90

93

100

£ the -

105

‘110
1t engages grounded, as will be hereinafter

tending frewm said grounded bank contact

through the wiper 69, side switch wiper 73
and private magnet 75 to the batiery lead
105. The private magnet thus locks the side
switch in second position and the rotary
magnet contihues to operate in a manner
similar to that of a buzzer'to advance thé
wipers step by step until the private wiper
69 engages a non-greunded contact of an
idle trunk. whereupon the private magnet

deénergizes and permits the side switch to -
| pass to third position. S
The passage of the side switch from sec-::

ond -to third position opens the operating

115

120

cireuit of thes rotary magnet 72 and closes’ ‘

an - energizing circuit through the line

71 and side switch wiper 74 to the battery | switching relay 84. This cireuit extends 136
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“from ground &

line relay 82 from the line and extends the

 springs 135 and 136, which were brought

. matically supplied o the called subscriber’s

543

through the springs 115 and
116, conductor 117, relzy 84 and side switch
wiper T4 to the battery lead 105. The relay
84 thefeupon energizes to shift the springs
113 and 112 out of engagement with the
springs 114 and 111 and nto engagement
with the springs 131 and 132, respectively,
and -also shifts the spring 133 out of en-
gagement withi the spring 184, 'The shifting
of the springs 113 apd 11% disconnects the

line from the calling substation through the
wipers 68 and 70 to the selector F. After
the relay 84 is emergized, but before its eir-
cnit is brolen by the falling baek of the
armature;$ of the velay 82, a new holding
girenit is supplied to the relay 84 and the
winding 42 of the line switch C. This cir-
cuit extends from ground G° through the
into engegement upon the energization of
;he relay 54, the circuit of the relay 94° hav-
ing been completed upon the energization of
the relay 84 of the selector E, through the
wiper 68, thence one branch extends through
the winding 42, while another branch ex-
tends through the side switch wiper 73, relay
84 and side switeh wiper T4 to the battery
jend 105, The disengagement of the springs
183 and 134 by the velay 84 of the selector I
opens the civeuip of the velease magnet 76,
thus preventing its energization upon the de-
energization of the relay 82

When the calling subscriber operstes his
calling device for the second digit 2, the cir-
enit of the line velay 945 of the selector ¥ is
momentarily broken twice. The selector ¥
operstes in vesponse fo these impulses In ex-
actly the same manner as explained for the
selector B to extend the connection over the
trunk lines 197 and 138 to the connector H,
the line relay of which immediately ener-
gizes to place the wsual holding and guard-
ing ground on the switches ¥, B and G
YWhen the calling subscriber operates the
dial for the third digit ¢ and the fourth
(igit 0, the connector switch ¥ is operated
to connect with the desired called sub-
seriber’s line. Ringing current is then auto-

X
4

line from the ringing generator M. The op-
erntion of this switch is well nnderstood m
the art, the veliy 95 operating in & manner
shmilar to the relay 82 of the selector switely
1. Tn case the called subscriber’s line is
husy, a busy signal is transmitted back to
ihe calling snbseriber’s line. This operation
ot the connector switeh is wellunderstcod. in
ihe aet, and it is accordingly thought un-
necossary to describe the sams further in de-
f9il. The connectlon beiween the calling

41l Lhe
and ealled subseribers’ lines being now com-
I. they may carsy on an uminterrupt-

g*l”';'\’ te ;
st conversation. The release of the central

oikee

wechanism ie completed upon  the |
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hanging up of the receiver at the calling sub-’
station. 'The hanging up of this recelver
breaks the energizing circuit of the connec-
tor line relay 95. The relay 95, upon de-
energizing, permits its armature 26 to fall

back, which disconnects the holding ground

from the line switching relays 84 and 184
of the selectors E and I, respectively, and
also disconnects the holding ground from

the cut-off winding 42 of the line switch C.

The deinergization of the relay 65 of the
connector H also closes a civcuit through the
velease magnet 91. This circuit extends
from ground G** through the springs i
and 143, 145 and 185, release magnet 91 and
off normal springs 186 and 187 to the bat-
tery lead 105. The release magnet theve-
upon energizes to release the mechanism of
the connector H. Upon returning to normal
position the shaft breaks the circuit of the
release magnet at the springs 186 and 187.
The deénergization of the line switching re-

lays 84 and 184 of the selectors & and I, e

spectively, closes a circuit through their ve-
spective release magnets. This circuit in
the selector 1, for instance, extends from
ground G through the springs 124 and 123,
196 and 188, 183 and 184, off normal springs
78 and 77 and velease magnet 76 to bat-
tery. 'The holding circuit for the winding
42 being brolten allows the avmature 39 and
the plunger arin 37 of the tine switch Gto
veturn to normal position, thus leaving all
of the central office mechanism in readiness
for anocther connection to be set up.

While 1 have described my invention in
connection with a particular type of tele-
phone system, it is to be understood that I
do not wvish to be limited to such use, as it is
obvious that my improved quick and slow
acting relay may be used in connection with
other types of gystems, and may be used in
any connection in which a guick and slow
acting relay would be nseful and desirable.

What I claim as my invention isi—

. In a telephone system, an aufomatic
gwiteh having mofion in one plane to selec
groups and motion in an intersecting plane
o find a line in a selected group, and me
including a velay for controlling the opera-

' tion of said switch, said velay having a

pair of armatures, the operation of one of
said armatures being slnggish as compared
with the operation of the other of said
armatures. :

9. In a telephone system. an automatic
switch, means including o velay for con-
trolling the operation of said switeh, a plu-
vality of armatnres for said relay, and
means for preventing one of said armatures
from coming in contact with the magnet
of said relay. wherehy said armature is

\quick acting as compared with the other of

said armatures.
3. In o telephone system, nn automatiic
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switch, means including a relay for con-
trolling the operation of=said switch, a plu-
rality of energizing windings for said re-
lay, means for energizing said windings over
2 lipe circuit in series, a plurality of arma-
tures for said relay, means for rapidly in-
terrupting said line circuit, means whereby
one of said armatures responds to said in-
terruptions, and means for maintaining the
other ofizaid armatures in attracted posi-
tion during the transmission of said im-
pulses.

4. In a telephone system, an automatic
switch, means including a relay for con-
trolling the operation of said switch, said
relay having a plurality of armatures, in-
dependent magnetic circuits for said arma-
tures, rdeans for transmitting a sertes of
imp@iﬁi&éﬁv‘, means whereby one of said arma-
tures ¥ibrates in synchronism with said im-
pulses, and means for maintaining the other
of said armatures in operated position dur-
ing the transmission of said impulses, .

5. In a telephone system, an automatic
switch, means includinf a relay for con-
trolling the operation of said switch, a plu-
rality of energizing windings for said re-
lay, s plurality of armatures controlled by
said relay,. said armatures  having inde-
pendent magnetic circults, means for trans-
mitting a series of impulses through said
energizing windings, means whereby one of
said armatures vibrates in synchronism with

said impulses, and means for maintaining

the other of said armatures energized dur-
ing the transmission of said impulses.

6. In a telephone system, lines divided into
groups, an automatic switch having motion
i one plane to select groups and motion
in & plane at right-angles thereto to find a
Iine in a selected group, and means includ-
ing a relay for controlling the operation of
said switch, said relay having a pair of
armatures, the operation of one of said
armatures being sluggish as compared with
the operation of the other of =aid armatures,

7. In a telephone system, lines divided :

into groups, an automatic switch having mo-
tion 1n one plane to select groups and motion
in & plane at right-angles thereto to find a
line in a selected group, means including a

relay for controlling the operation of said -

switch, a plurality of armatures for said
relay, and means for preventing one of said

armatures from coming in contact with the |
magnet of eald relay, whereby said armature :

is quick acting as compared with the other
of said armatures. A
8. In a telephone system, lines

into groups, an automatic switech having -
metinn in one plane to select groups and mo-

divided .

tion in a plane at right-angles thereto to find
a line in a selected group, means including
a relay for controlling the operation of said
switch, a plurality of energizing “windings
for said relay, means for energizing said
windings over a line circuit in series, a plu-
rality of armatures for said relay, means

means whereby one of said armatures re-
sponds to ¢aid interruptions, and means for
maintaining the other of said armatures in
attracted position during the transmission of
said impulses.

into groups, an automatic switch having
motion in one plane to select groups and

to find a line in 2 selected group, means
including a relay for controlling the opera-
tion of said switch, said relay having a plu-
-rality of armatures, independent magnetic
circuits for sald armatures, means for trans-
mitting a series of impulses, means whereby
one of said armatures vibrates in synchro-
nism with said impulses, and means for
maintaining the other of said armatures in
operated position during the transmission of
" satd impnlses. : ‘

10. In a telephone system, lines divided
into groups, an automatic switch having mo-
tion in one plane to select groups and motion
in a plane at right-angles thereto to find
a line in a selected group, means including
a relay for controlling the operation of said
switch, a plurality of energizing windings
for said relay, a plurality of armatureg econ-
trolled by sald relay, said armatures having
independent magnetic circuits, means for
transmitting s series of impulses through
said energizing windings, means whereby
one of «mad armatures vibrates in synchro-
pism with said impulses, and means for
maintaining the other of said armatures
energized during the transmission of said
impulses, .

11. In a telephone system, a relay, an
energizing circuit therefor, a plurality of
- magnetic circnits, a single armature in each

! magnetic cirenit controlled by a magnetic
force therein, and means for varying the
current in said energizing circuit, said cur-
rent and magnetic forces heing so related
and of such character that the variations in
the current cause an operation of one of the
armatures only. '

Signed by me at Chieago, Cook county,
i THinois, this 15th day of October, 1911.
! ' JOHN G, BLESSING.

Witnesses:
Arracr J. Rary,
E. D. Farzs.

9. In a telephone system, lines divided’

motion in a plane at right-angles thereto.
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for rapidly interrupting said line circuis, .
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