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To (til thout, it may concer'? : 
'Be it known that I, JoHN G. BLESSING, a 

citizen of the United States of America, 
and resident of Chicago, Cook county, Illi 
inois, have invented a certain new and use 
ful improvement in Telephone Systems, of 
which the following is a specification. 

Aiy invention relates to telephone systems, 
and more particularly to automatic or semi 
autoliatic telephone systems 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 switches in 
(order to prevent the release of these switches 
(uring the transmission of the impulses for 
operating said switches. 
My invention relates particularly to a 

combined quick and slow acting line relay 
for use in such selector and connector 
switches. This relay takes the place of the 
ordinary line relay, and also of the usual 

5 slow acting release relay, thus greatly sim 
plifying the construction of these switches, 
These arid 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 circuit connection between a call 
ing telephone A and a called telephone A 
i: system in which my improved relay 

Fig. 3 is a view showing 
the construction of the relay. 
The connection shown in Figs. 1 and 2 is 

represented as being established through 
the medium of an individual switch C, first 
selector E, second selector F 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, 
transnitter 28, ringer 29 and condenser 30. 
Being an automatic substation it is provided 

, 

with a fair of impulse springs 31 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 
shaft 35, to which shaft there is also secured 
a dial (not shown) 
holes. By meals of the dial the impulse 
wheel may be rotated forward, after which 
it is returned to normal position by a Spring 

provided with finger 

(not shown). During this backward move 
ment of the impulse wheel, each of the teeth 
34 which passes the end of the spring 32 
momentarily separates said spring from the 
spring 31. The number of teeth which are 
carried past the end of the spring 32 de 
pends upon the digit called. If desired, the 
telephone illustrated in British patent to 
S.G. S. Dicker, No. 29,654 of 1910, may be 
substituted for the one shown in the draw 
ings. 
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The line switch C, which is individual to 
the line of the substation A and the master 
switchD are of the general type disclosed 
in British patent to R. W. James, No. 26.301 O 
of 1906, but of the particular form shown in 
lBritish patent to T. G. Martin, No. 1419 of 
1910. As herein illustrated, the line switch 
C comprises the lastial plainger (not shown) 
attached to the end of the plunger arm 37, 
which arm is controlled by the magnet 38. 
Besides the plunger arm 37, the magnet 38 
also controls the relay armattires 39 and 40, and conprises four windings, namely, a 
pull-in winding 41, a cut-off winding 42, a 
line winding 43 and an auxiliary winding 
44. 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 
arrangement the magnetic circuit of the 
windings 41 and 42 is made separate from 
that of the windings 43 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 
ates both the plunger arm 37 and the arma 
tale. 39. The winding 42, however, is not 
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 4i. 
When the plunger arm 37 is attracted, the 
plunger on the end thereof is forced into a group of springs, forcing the springs 47, 48. 
49 and 50 into engagement with the Springs 
51. 52, 53 and 54, respectively. Although 
only one group of springs (4-54) is shown, 
each switch C is provided with a number of 
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such groups of springs, each group forming 
a terminal of a triank line leading to a se 
lector F. Fach of these trunk lines is coin 
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non to a number of line switches C. The gizes slowly after its energizing ci:ttit 85 
plungers of idle line switches normally m {i- 

gage a so-called plunger shaft, through the 
medium of which they are held opposite ide 
trials lines by the master switchi), which 
latter is common fo a group of line switches. 
As herein represented, the naster switch 
coprises, anong other details, a ratchet 
wheel 53, it to alaghet 57, reias's 5S and 55 
and a bank of céintacts comprising a conn) on 
segment, 60. and an individual segment, a 
for gach of the trulik ines to which the 
switch. C has access. The t'atchet, wheel 56 
is connected with the plunger shaft, in such 
a manner that the 'otary notion of said 
wheel in parts to the plunger shaft an oscil 
latory movement to move the idie plungers 
back and forth in front of tie trunk tex 
minals. Secured to the plunger shaft, there 
is a jocking plate 63 which is provided near 
its (liter edge with a number of Openings 
64 which are adapted to be engaged by the 
pin 65 on the end of the arma fire 66 of the 
relay 59. The openings 64 are so spaced 
that the pin (35 can engage one of then only 
when the plungers which are in engagement. 
with the plinger shatt, are directly opposite 
the terminals of a trunk line. The wiper 
67 always keeps the common segaert, 60 
its electrical continection with the individual 
segment a' which coli'esponds to the trunk. 
line in front of which the idle ingers are 
being held by the plunger shift. 
The first selector E is of the general type 

disclosed in inited States lette's Patent, 
No. 815.321, granted, March 13, 1906, to 
is eith, Erickson and Frickson, heing sonne 
what modified, however, in order to operate 
in a system in which the central office app 
raius is controlled from the eating subst 
tion over the two sides of the line in series. 
'The selecter comprises the usual wipers 68, 
(3) and {} carried upon a shaft (not shown) 
which as a vertical motion controlled by 
the vertical magnet 73 and a rotary motion 
controlled by the rotary magnet, 72. She 
tsai side switch comprising the wipers 73 
aid 74 is controlled by the private magnet 

is in a well-known manner. The sitat re 
lease magnet, 76 is normally disconnected 
front battery at the springs 7 and 78. As 
soon, however, as the switch shaft, is raised 
from its owest position, the airin 79 which 
is attached to said shaft permits 
78 to engage the spring 77. The mechanisrn 
of the selector E is released immediately 
upon the energization of the release magnet 
rather than poil its definergization a 
Scribed in the said selector patent. 
grin: Élie 80 of the rotary magnes, has 
finger for pressing down the ariri 
the private magnet 5, as 
selector patent, but, cintrols the said privai 

the spring : 

in a gnot electrically hrough the finediti (f 
the contact point, 8i. The relay 83 define tip. 

3'3,00? 

been broken. This slow action is 
obtained by securing a heavy copsier : 
around one end of the core of the 
The relay 84 controls means for 
line through the selector E to the wip 
68 and 70. The wipers 68, 69 and 9 are 
adapted to engage abank of contacts for:- 
ing the terminals of trunk lines leading to 
selectors F. Each trunk ire i3 co: Haoi to 
a number of selectors it. The operations of 
the switch are controlled by the casing sib 
scriber through the necial of the double 
wound iine relay 82. As shoy in Fig. 3, 
fire relay 82 coirprises two cois 2323 & 8 
wound Ripoa a core 4. The coire 4. is pre 
vided at the center of its eigth with , 
5 by means of which it is secured 3: ... 
piece 6, japon the ends of which it a 
tures 7 and 8 are pivoted. Each aryna 
controls a separate set of contact sprit. 
The fiange 5 being of imagetic rater 
separates the magnetic circuits of the tw: 

7 

, 

coils, so that each armature is affected ority py by its own particular coii. The 3rmature. 
is provided with a screw or rivei. 9 of 
magnetic natoria which prevents the ai 
ture from coming into direct contact wi 
the end of the core. £his arrangen 
the arnature i svili dirogiosci; irradis: 
upon the breaking of the cars' 
2. The arimature 3 cones into 
tact with the end of the core, 
residual magnetism, hoids is a for 3 short. 
time after the circuit of the &oii. 3 is broker, 
Thus, if the circuit of the cois be made and 
broken in quick succession, the armattire 
will vibrate in synchronism with the is 
prises, while the armature 8 will remai 
continuously in its operated position. Tit, , 

Wik ii; 

same result, may be obtained if, instead of 
the screw 9 in hs armakure , a, cap or 
shield of non-magnetic materiai is place?. 
over the end of the core, of the magnet. 
The selector ; is like the Selector i : 

no detailed description is, therefore, acces 
.. 

The connector 3 (F 
type disciosed in United ... -- 
ent No. 85,176, granted viarch 3, 905, to 
Keith, Erickson and EricksOI, but, iike tie 
selectors, is somewhat modified to opera, i. 
a two-wire systern. Like the Seiector's, the 
connector comprises a set of viper's 85, 88. 
sad S2 carried upon a shaft of stov. 22. 
which is cofitrolled by the vertical magne. 
88 and the rotary magnet 89. The usila 
side Switch is controllied by the private inag 
ne; 9{} in the usual manner. 
insignet 9i is similiar to the release imag 
78 of the selector switch, The ringer relay. 

r r, The release 

92 is provided fo: the purpose of connecti 
iyy. the ringer generator i with the called ins: 

er connection has beea completed there 
with. The talking battery current is fed to 
  



5 

1.075,007 

the called substation through the winding 
of the so-called back-bridge relay 93. The 
talking circuit through the connector in 

The cludes two condensers 9-4 and 95. 
double-wound line relay 95 is similar to the 
line relay of the selector E, as shown in Fig. 
3. The line switch C and substation A are 
similar in all respects to the line switch C 

2) 

3 

and substation A (Fig. 1). The busy sig 
lating machine show i at i is for the pur 
pose of supplying itsy signaling current to 
the line of the caling subscriber, in case the 
calling subscriber attempts to make connec 
tion with a line that is already in use. 

.'t 3 a battery is shown with its positive 
terminal preferably grounded. 
Having given a general description of the 

apparatt is, I will now explain the operation 
by which one subscriber, subscriber A, for 
example, obtains connection with another 
subscriber, subscriber A. for instance. The 
number of the substation A we will assume 
to be 222(). When the 'eceiver is removed 
fron} the switch hook at the substation A, 
preparatory to making a call, the said hook 
rises, permitting the spring 96 to disengage 
the spring 9 and to engage the spring 98, 
thereby opening the circuit of the ringer 29. V ol g 
The engagement of the springs 96 and 98. 
places a bridge across the line conductors 99 
and 100, which closes a circuit through the 
line winding 43 of the line switch C. The 
closure of this line circuit operates the line 
switch C in the usual manner to select an 
idle trunk extending to a selector switch E. 
As this line switch forms no part 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 visual 
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 spings 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 

8. 

the selector line relay 82. As previously 
stated, the relay 82 is the same as the one 
shown in Eig. 3, and therefore the armature 

acts quickly, thereby allowing the springs 
123 and 12; to engage during the transmis 
sion of the impulses from the calling sub 
station, while the arnhature 8 remains in its 
operated position to prevent the springs 126 
and 115 from disengaging the springs 127 
and 116, respectively, between impulses. 
iDuring the transmission of said impulses, 
therefore, each time the armature 7 falls 
back a circuit is closed through the slow 
relay 83. This circuit extends from ground 
G through the springs 124 and 123, springs 
126 and 127, slow relay 83, vertical magnet 

manner for the first, 

6. 

lead 105. The vertical magnet operates 
twice to step the shaft and shaft wipers 68, 
69 and 70 to a point opposite the second 
level of bank contacts. The relay 83, which 
is included in 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 definergize until after the last 
ii) pulse for the digit is delivered. In its 

70. 

operated position the relay S3 closes a cir 
cuit through the private magnet 75. This 
circuit extends from ground G' through the 
springs 128 and 129, private magnet 75 and 
then to the battery lead 105. After the last 
impulse for the first digit is delivered, the 
relay 83 deenergizes and opens the circuit of 
the private magnet 75, which in turn de?n 
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 ve?tical mag 
net and closes a circuit through, the rotary 
magnet 72. This circuit extends from 
ground G through the interrupter springs 
130, rotary magnet 72 and side switch wiper 
74 to the battery lead 105. The rotary mag 
net thereupon energizes to rotate the shaft 
and shaft wipers one step, to open its own 
circuit at the interrupter springs 30 and to 
close the circuit of the 3G magnet 75. 
The private magnet 75 thereupon 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 

et 72 is broken at the springs 130, the magnet 
armature 80 falls back, disconnecting the 
ground G from the private magnet. If the 
first trunk upon the contacts of which the 
selector wipers have just been rotated is idle, the private magnet"deÉnergizes, when the 
ground G is disconnected and allows the 
side switch to. pass to third-position. If, 
however, the first trunk is already in use, the 
private wiper 69 finds the first contact which 
it engages grounded, as will be hereinafter more fully explained, and maintains the pri 

85 

90 

98 

to 

105 

0 

vate magnet energized' over the circuit ex 
tending freya said grounded bank contact 
through the wiper 69, side switch wiper 73 
and private magnet. 75 to the battery lead 
105. The private magnet thus locks the side 
switch in second position and the rotary 
magnet continues to operate in a manner 
similar to that of a buzzer' to advance the 
wipers step hy step until the private wiper 
69 engages a non-grounded contact of an 
idle trunk. whereupon the private magnet 

15 

20 

deÉnergizes and permits the side switch to 
pass to third position. . . . 
The passage of the side switch from sec 

ond to third position opens the operating 
circuit of the rotary magnet 72 and closes 
an energizing circuit through the line 

71 and side switch wiper 74 to the battery switching relay. 84. This circuit extends 36 
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s 

3. 

from ground G 

springs 135 and 136, which were brought 

clergization of the relay 82. 

3 - through the springs 115 and 
116, conductor i17, relay 84 and side switch 
wiper 74 to the battery lead iO5. The relay 
84 thereupon energizes to shift the springs 
113 and 2 out of engagement with the 
springs iii. and 11 and into engagement 
with the springs 13 and 132, respectively, 
and also shifts the spring 133 out of en 
gagement, with the spring 134. The shifting 
of the springs i13 and 12 disconnects the 
line relay 82 from the line and extends the 
line from the calling substation through the 
wipers 68 and 70 to the selector F. After 
the relay 84 is energized, but before its cir 
cit is broken by the failing back of the 
armature 8 gf the relay 82, a new holding aircuit is subplied to the relay 84 and the 
winding 42 of the line switch C. This cir 
cuit extends iron ground G' through the 
into engagement upon the energization of 
the relay 94, the circuit of the relay 94 hav 
ing been completed upon the energization of 
the relay 84 of the selector E, through the 
wipei 69, thence one branch extends through 
the winding 42, while another branch ex 
tends through the side switch wiper 3, relay 
84 and side switch wipes' 74 to the battery 
lead 105. The disengagement of the springs 
133 and 134 by the relay 84 of the selector E 
opens the circuit of the release magnet, 76, 
thas preventing its energization upon the de 
When the calling subscriber operates his 

calling device for the second digit 2, the cir 
elit of the line relay 94% of the selector F is 
noinentarily broken twice. The selector F 
operates in response to these impulses in ex 
actly the same maininer as explained for the 
selector E to extend the connection over the 
trunk lines 13 and 138 to the connector H, 
the line relay of which immediately ener 
gizes to place the sual holding and guard 
ing ground on the switches F., E and C. 
When the calling subscriber operates the 
dial for the third digit 2 and the fourth 
(iigik (), the coinee for switch FI is operated 
to connect with the desired called sub 
scriber's line. Ringing current is then auto 
imatically supplied to the called subscriber's 
line from the ringing generator M. The op 
eration of this switch is well inderstood in 
the art, the 'clay 95 operating in a manner, 
similar to the relay 82 of the selector switch 
i. i. ease the called subscriber's line is 

sy, a i ISy signal is transmitted back to 
the calling subscriber's line. This operation 
if the connector $vich is "well understood in 
the art, and it is accordingly thought un 
!ecessary to describe the same faither in de 
:: ), i.e. collection between the calling 
and called subscribe's lines being now con 

tel, they may garry on a uninterrupt 
' (''): 'e'sat: The release of the centra 

ill&chi; i3}} is coupleted upon the oities: 
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hanging up of the receiver at the calling sub 
station. The hanging up of this receiver 
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 F, respectively, and 
also disconnects the holding ground from 
the cut-off winding 42 of the line switch C. 
The de?nergization of the relay 95 of the 
connector H also closes a circuit through the 
release magnet 91. This circuit extends 
from ground G through the springs i44. 
and 14.3, 145 and 185, release magnet 92 and 
of normal springs 186 and 187 to the bat 
tery lead 105. The release magnet there. 
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 deanergization of the line switching re 
lays 84 and 184 of the selector's E and F, re 
Spectively, closes a circuit through their re 
spective release magnets. This circuit, in 
the selector E, for instance, extends from 
ground G' through the springs 124 and 23, 
126 and 188, 133 and 134, off normal springs 
8 and 7 and release magnet. 76 to bat 

tery. The holding circuit for the winding 
42 being broken allows the armature 39 and 
the plunger arm 37 of the line switch C to 
return to normal position, thus ieaving all 
of the central office mechanism in readiness 
for another connection to be set up. 
While i have described my invention in 

connection with a particular type of tele 
phone system, it is to be understood that 
do not wish 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 systems. and may be used in 
any connection in which a quick and slow 
acting relay would be useftal aid desirable. 
What I claim as my invention is:- - 
1. in a telephone system, an autoi)atic 

switch having motion in one plane to select 
groups and motion in an intersecting plane 
ty find a line in a selected group, and rae: S 

including a relay for controlling the opert- a 
tion of said switch, said relay having a 
pair of arma tres, the operation of one of 
Sail armatures being sluggish as compared 
with the operation of the other of said 
a 'natures. 2. in a telephone systein. an automatic 
switch, means including a relay for con 
trolling the operation of said switch, a plu 
trality of armlatures for said 'elay, and 
meals for preventing one of said arnatures 
from coming it contact with the magnet 
of said relay, whereby said armature is 

is lick acting as compared with the other of 
said arnatures. 

3. in a telephone systein, a 14 autoiatic 

3. 
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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 
a line circuit in series, a plurality of arma 
tires for said relay, means for rapidly in 
terrunting said line circuit, means whereby 
(one of Said armatures responds to said in 
terruptions. and means for maintaining the 
other of said 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, means for transmitting a series of 
imprises, 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 indig a relay for con trolling the operation of said switch, a plu 
rality of energizing windings for said re 
lay, a plurality of armatures controlled by 
said relay, said armatures having inde 
peident magnetic circuits, means for trans 
mitting a series of impulses through said 
energizing windings, means whereby one of 
said armatures vibrates in synchronism with 
said inpulses, 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 
grolips, an automatic switch having motion 
in one plane to select groups and motion 
in a plane at right-angles thereto to find a 
line in a selected group, and means includ 
ing, a relay for controlling the operation of 
said Switch, said relay having a pair of 
a matures, the operation of one of said 
artinatures being sluggish as compared with 
ihe operation of the other of Said armatures, 

... 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 
switch, a plurality of armatures for said 
relay, and means for preventing one of said 
arinatures from coming in contact with the 
magnet of said relay, whereby said arrnature 
is quick acting as compared with the other 
of said arnatures. 

3. in a telephone system, lines divi?ed 
into groups, an automatic Switch having 
retiri is one plane to select groups and no 
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for controlling the operation of said 

ition 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 said 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 a selected group, means 
including a relay for controlling the opera 
tion of said Switch, said relay having a plu 
rality of arnatures, independent magnetic 
circuits for said armatures, means for trans 
Initting 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 
Said impulses. 

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 armatures con 
trolled by said relay, said armatures having 
independent magnetic circuits, means for 
transmitting a series of impulses through 
said energizing windings, means whereby 
one of said armatires vibrates in synchro 
nism 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 circuits, a single armature in each 
magnetic circuit controlled by a magnetic 
force therein, and Ireans for varying the 
current in said energizing circuit. Said cur 
rent and magnetic forces being S?) related 

; and of such character that the variations in 
the current cause a operation of one of the 
armatures only. 
Signed by me at Chicago, Cook county, 

Illinois, this 18th day of October, 1911 
j4)HN G. BLESSING. 

Witnesses: 
ARTHUR J. RAY, 
E. E. FA E5. 

9. In a telephone system, lines divided 

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