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7o all whom Tt may concerw:

Be i1t known that I, Jornx ERicKsoN, a citi- |
zen of the United States of America, and a
resident of Chicago, Cook county, Ilhnme
have invented a eertem new and useful Im—-

- provement 1n Automatic Telephone Systems,
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of which the following is a specification.

My 1mvention relates to automatic tele-
phone systems of that particular character in
which the switching apparatus by which the
subscribers automatically establish connec-

tion between the different lines comprises

what are eommonly known as ‘‘first selector-

are each individual to a subscriber’s line and
which are emiployed by the subscribers for
automatically establishing connection be-
tween the C&HHIU‘-S.leCI‘leI‘ s line and a
trunk-line, it bemcr understood that 1n an au-
tomatic telephone system of this particular
character each subscriber when calling an-
other subscriber first uses the ‘‘selector”’ al-
lotted to the calling-subscriber’s line for au-
tomatically establishing connection with a
trunk-hine and then afterward employs one
ormoreswitches 1n com letmg the connection
with the called-subscriber’s hne.

More especially, my invention relates to an
automatic telephone system of the foregoing
eneral character in which each'of the said
so-called “‘first selector-switches” or other
individual switches is provided with a pair
of relays which are normally bridged across
the subscriber’s line to which the switch 1s
allotted and which are commonly knewn aS

the ‘‘vertical’”’ line-relay end the “‘rotary”
line-relay.

(venerally stated, the object of my inven-

tion is to provide an improved construction

and arrangemént whereby the said bridged
relays will not be operated when current is
thrown upon the hne-circuit for the purpose
of ringing the bell at the eelled—subserlber S
station.

A special object 1s the prowsmn of an 1m-
proved construction and arrangement where-
by the desired feature of thus calling the
called subscriber without operating or chat-
tering the sald relays may be accomplished
or realized without the mnecessity of either
cutting off or opening up the connections by

which the said relays are normally brldcred'

across the circuit.

or other suitable switches which

increase the general efhiciency and service-

ability of a “selector-switch’’ arrangement of

this particular character.

T'o the foregoing and other useful ends my
invention consists in matters hereinafter set
torth and claimed.

The single figure of the accompanying
drawing 1s & diagram showing the line and
first selector-switch of the called subscriber
and showing connection established by the

act of the (‘&HHIO’ subscriber between the ring-

Ing-generator and the called-subscriber’s line.

As thus 1illustrated, A indicates any suit-

able apparatus or equipment at the called-
subseriber’s station, and B the first selector-
switch or other suitable individual switch.
It will be understood that the subscriber’s
apparatus or equipment at station A is suit-
ably connected with the said selector-switch
by means of a couple of line-wires a¢ and a’.

B teﬂs and features of 1 1mp1 ovement tending to 55
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As shown, the said subscriber’s equipment

includes a switch C, comprising contacts ¢
and ¢/, connected to opposite sides of the line,
and a third spring ¢?, connected to ground at
c®. With this arrangement the line conduc-
tor @ can be gr ounded by pushing the spring
¢ into contact with the spring ¢. In a simi-
lar manner the line conductor a’ can be
erounded by puehmcr the spring ¢* into con-
tact with spring ¢’. Another switch D 1is
provided for releasing the apparatus atter the

conversation 1s completed, 1t being under-

stood that the switeh C 1s employed for Oper-
ating the switch B, and thereby establishing

eenneetion with some other subseriber’s line.

The said switch D, as shown, comprises

springs d and d’, connected to 0pp081te sides
of the line, and a third spring a?, which 1s
grounded at d°. By pushing all three SPrings
mmto contact with each other the two sides of
the line will be brought together and con-
nected to ground.

At the central station or at any other suit-
able point the said selector-switch, as illus-
trated, is represented at B in the drewmo*
In connection with said first selector are
shown the line and private banks 2 and 3, re-
spectively, one above the other. These
banks are made up of trunk-line terminals
that are supported beneath the switch-frame.
The switch may put the line conductors in
connection with any one of said line-termi-
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It is also an object to provide certain de- | nals by means of the contact-making arms 4
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and 5 and the private wiper 6 in engagement | are among the former kind and are known,

with any corresponding private-terminal
Through the line-banks line-trunk-
ing is done and by the private banks privacy
of service is maintained and certain vital and
well-known restoring operations are accom-

plished. The usual switch-shaft 7 1s verti-

cally disposed on the front of the switch and

retained .connected therewith by bearings,
which are not shown. The shaft may be

moved longitudinally in said bearings and
then rotated by ratchet-and-pawl electro- -
magnetically-operated mechanism, the ver-
tical or longitudinal movements occurring

first. _ : .
“Among the functions of the shaft an 1m-

portant one is that of holding and operating

the line-wipers 4 and 5 and the private wiper
6. -The first twa comprise a set distinct
from the latter; but both sets are located
within range of the contacts of their respec-
tive banks 2 and 3. Said wipers are not

~only insulated from the shaft, but from each

. 30

other as well. Among the details that are

associated with the shaft is a cam-piece 8, .

which is of a split-sleeve design and secured
to the shaft by a screw 9. The general
shape of said cam in cross-section is that ot

an oval, with the smaller end thereot on the

side farthest away from the said screw.
Said cam abuts on a hub 10, which is shrunk

to the shaft near the middle of the latter.
‘This hub carries a set of longitudinal ratchet-

teeth 11, that serve, as will be disclosed, to
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" while the shaft-rest 14 occupies the slot 13 1s

retained against the normal post 16 by the |

60

enable the forward rotation of the shaft and

as a means of locking against backward rota-

tion of same. On the neck portion of said
hub there is formed a set of circular ratchet-
teeth 12, that serve in turn as a means
through which the raising of the shaft is ac-

complished and for locking it when raised.

These circular ratchet-teeth are traversed by
a groove 13, into which the end of a so-called
‘‘shaft-rest’’ 14 normally projects; but when
the shaft is rotated any one of the said circu-

lar teeth which may be at the proper height

then slides onto the end of said rest. The
end of said rest is of course adapted to fit the
circular grooves between said circular teeth.
The upper surface of the engaging end of the
rest is level; but the under side is cham-
fered to form a bevel that corresponds to the
upper slope of the circular teeth. Above the

hub 10 the shaft also carries an arm 195,

known as the ‘‘normal-post’’ arm and which

coil-spring 17. Said normal-post arm con-
trols a couple of springs 18 and 19, which
when the shaft is released are maintained
separated; but when' the switeh is 1n use
they are permitted to engage in contact.

- Among the magnets alloted to the first se-

65

lector some are used as relays and others as

operating-magnets. The magnets 20 and 21

i

lease-magnet.

respectively, as the ‘‘vertical” and “‘rotary’”
line-relays.

springs 24 and 25 with respect to the ground-

spring 26.  All of said springs are comprised

in ‘energizing-circuits. of the operating-mag-

Said relays by means of their
respective armatures 22 and 23 control the

70

nets that raise and rotate the shaft. The

magnet 27, with its armature 28 and springs

29 and 30, constitutes the back-release relay

and is used for restoring the switch after the
latter has seized the trunk-line and when

such release is desired. | -
Of the operating-magnets the magnet 31 is
known as.the “vertical’”” magnet and has al-

lotted to it a so-called ““vertical’’ armature

32, supported by pivots 33 beneath said ver-
tical magnet. Whenever the coils 34 and 35
of said magnet become energized, the arma-
ture is attracted, and when the magnetism
ceases the retracting-spring 36 restores said

75

80

armature to its normal position. The up-

ward movement of the armature is limited by

‘the pole-pieces of the magnet-coils 34 and 35,

and the lower limit is marked by a section of
the switch-frame that passes under the arm
37. _ __

arm and extends forward from the vertical
armature 32, of which it is a part. The ver-
tical arm carries on its end a so-called ‘ ‘vert-

Said arm is known as the “vertical’™

90

95

cal” pawl 38, which when the vertical arma-

ture is attracted engages with some one of
-the circular ratchet-teeth 12 to raise the

shaft. Normally the under surface or the
upper section of said pawl rests against a

100

piece that is secured to the switch-frame and

that retains the pawl away from the circular -

teeth. - When the vertical armature 1s at-
tracted, as the pawl rises a retracting-spring
39 thrusts the up
toward the circular teeth 12.
said pawl clears or disengages its normal rest

and by the time that the vertical armature
‘strikes the pole-pieces the vertical pawl

strikes with the rear surface of its upper sec-
tion a bumper-piece which constitutes a part
of the switch-frame. Therefore the shait 1s

prevented from being raised more than one

notch at a time by its own momentum. Itis
clear then that the pawl 38 not only raises

‘the shaft, but that it also acts as a lock at the
The vertical arm has

end of each stroke.
also an ‘L-shaped piece 40 on 1ts under edge

that engages a so-called ‘“release-ink’ 41 of
Said link has an
aperture 42 in its front end and 1s secured to

flexible spring material.

the armature 43 of an operating-magnet 44,
known as the “release-magnet.”” Said ar-
mature is suspended from the frame by the
supports 45 and is normally retained by the
spring 46 away from the pole-piece of the re-

behind said armature to himit 1ts movement

when retracted. The first selector- is pro-

vided with a peculiarly-shaped mechanism

per side of the pawl forward
As soon as
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A stop 1s suitably provided
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47 known as the “double dog,” and which is | by the retracting-spring 59 and is limited by

pivoted so that i1t may swivel about a verti-
cal axis that passes through the pivots 48.
On its front side said double dog divides into
two dogs 49 and 50, that are so disposed that
the dog 49 may operate in conjunction with
the circular teeth 12 while the switch-shaft
is raised and in normal rotary position and
so that the dog 50 may engage the longitudi-
nal teeth 11 when the shaft 1s being rotated.
To the right of the pivots 48 the body of the
double dog extends rearwardly, and project-
ing down therefrom is an arm 51, that comes
into play very prominently during the releas-
ing of the switch. Near the extremity of
said body and on the upper side thereof a pin
or lug 52 projects upwardly. ]

1 Said lug 1s
normally caught in the aperture 42 of the re-
lease-link 41, and then because of the tension
in the spring 46 the dogs 49 and 50 are re-
tained away from the shatt. -

The vertical magnet 31 actuates the shatt
longitudinally one step at a time by means of

the armature 32 each time the said magnet is.

energized. At the first step of the vertical

armature the link 41 is drawn away {rom the
lug 52 by the piece 40, and then the double

dog is so moved by the retracting-spring 53

that the do(%

tooth in order that when the vertical arma-
ture returns to its normal position the said

“shaft will be retained by said dog in 1ts new

position. The release-link 41 while the dou-
ble dog is free résts with its end upon the lug
52, but out of locking engagement therewith.
When the vertical armature is attracted a
second time, the shaft is raised a second step,

and the dog 49 at the second stroke passes.

from under the first tooth to a position under

the second tooth, holding the shaft again as

before. | _

The release-magnet 44 is composed of two
coils, like the vertical magnet 31; but for con-
venience of illustration only one coil 1s
shown. If while the shaft is raised the re-
lease-magnet should be energized, the re-
lease-armature 43 is then attracted and the
release-link 41 thrust forward to catch the
lug 52 in the aperture 42. Upon the deén-
ergization of the release-magnet the retract-

- ing - spring 46 then withdraws the dogs 49
“and 50 from the shaft, which being deprived

55
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65 mature in the opposit

of its temporary support falls to normal po-
sition by its own weight. After the shaft 1s
once raised it may be rotated by a second op-
erating-magnet 54, known as the ‘‘rotary”
magnet. Said magnet has two coils 55 and
56 and, unlike the vertical magnet, has 1ts

armature 57 pivoted in a vertical plane. Said
armature may be moved about a vertical

axis that passes through the pivots 58. The

limit of the movement of said armature to-
ward the rotary magnet is determined by the
rotary magnet itself. The motion of the ar-

49 falls under the first circular

‘again to the front.

a stop - piece (not shown) behind the so-
called ‘‘rotary’ arm 60. This arm, like the
so-called ‘‘vertical” arm, carries a so-called
“rotary’’ pawl 61. Similarly to the vertical
pawl, said rotary pawl rests against a stop
that retains it away from the longitudinal
teeth, and when the rotary armature 1s at-

tracted it is drawn into engagement with the.

lonpitudinal teeth by a spring 62, that 1s at-
tached to the rotary arm by one end and to
the rear of said pawl by the other. By

the time that the rotary armature strikes the.

pole-pieces of the rotary magnet the rotary
pawl also strikes a bumping-post, as does the
vertical pawl, and locks the shaft against

further movement by the force of its own

momentum. At the end of the first rotary
step the dog 50 falls behind the first longitu-
dinal tooth, so that when the rotary pawl
falls back the shaft is held. It should be
evident that as the shatt is rotated the verti-
cal dog 49 is extricated from the groove of

the circular tooth below which it has been-

resting by the passage of the rotary dog 50
across the longitudinal tooth over which it

has to slide at the time; but at the beginning
of the rotation the tooth which has been
caught by the vertical dog slides onto the
shaft-rest 14, and the shaft is thus provided
with a new support in lieu of the vertical dog
49 and is still held raised after the rotation
begins. |

The rotary armature is provided with a so-

"called ‘“interrupter-finger’’ 63, that separates

the interrupter-springs 64 and 65. whenever
the rotary armature is attracted, and also
with a rotary armature-finger 66, that exer-
cises certain controlling influences over the
armature 67 of one of the operating-mag-
nets—namely, the private magnet 68. The
said private armature 67 works in a vibra-
tory manner about a horizontal axis that
passes through the supporting-points 69.
This armature is formed with a forwardly-

projecting arm 70, having two flat surfacesin

an approximately horizontal plane. Kur-
thermore, the end 71 of the arm 70 is bent

3
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downwardly at a right angle, and said arm. .

carries certain mechanical details—namely,

a lateral arm 72, which is designed to control
circuits comprising the private springs 73, 74,
and 75, and a tooth-escapement which in-

cludes two flexible springs 76 and 77, each of

which is riveted by one end to the arm 70,

one on the upper side and the other on the

lower. The upper spring is straight and has
formed on its end two tooth projections 78
and 79, which extend downwardly, while the
lower one is bent down and at a right angle
This double angle on the

lower spring is so designed that the latter

' may clear the bent portion 71 of the private

arm, against which the said spring rests with

115
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e direction is produced | a requisite degree of tension and so that space 130
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G

is afforded in front of said bent portion to re-
ceive two other tooth-shaped upwardly-pro-
jecting pieces 80 and 81, that are formed on
the forward end of the escapement-spring 77
and sustained in juxtaposition to the upper
tooth, but slightly to the rear thereof. A re-
tracting-spring 82, suitably located, holds
said armature normally away from the pri-
vate-magnet pole-piece A well-known aux-
iliary switching mechanism common to such
switches is the so-called ‘‘side” switch. It
is shown in connection with the first selector
and comprises an arm 83, which is secured to
the switch-frame in such manner that 1t may
be made to swing in a vertical plane about
the pivots 84. The right extremity of said
arm is drawn into a finger 85, that works 1n
conjunction with the escapement-teeth pre-
viously described. Said teeth, in a manner
to be explained, convert the outward move-

ment of the side switch into a step-by-step
motion, which is produced by a retracting-

spring 86. - |

At the base of the finger 85 a lug 87 1s bent
to the front and adapted to strike the cam 8
at a suitable time. Near its left extremity
the arm 83 carries a number of wipers 88, &9,
90, and 91, suitably mounted upon a pin 92
and insulated therefrom and from-each other.

Said wipers are known as the ‘‘side-switch’™
wipers and adapted to be operated by the |
'private magnet and escapement device pre-

viously described. If the private magnet is
energized once, the private armature 67 1s
then drawn down once and then restored to

its normal position. The escapement-finger

85 then passes from behind the tooth 80 onto
the rear of the tooth 78 upon the downward
stroke of the private armature and from be-
hind the latter tooth upon the return stroke.
Assoon as thé escapement-finger clears or dis-
engages the latter tooth the retracting-spring
86 then draws the side switch to the second
position, where it is stopped by the lug 87

45 whenitstrikesthecam8. . Immediately then,

as will be shown, the rotary magnet becomes
energized, the shaft is rotated, and the cam
passes out of reach of the lug 87, and then the
finger 85 of necessity falls against the tooth
81 because of the tension in the spring 86.
The rotation of the shaft results when the
armature 57 is attracted by the rotary
magnet; but at the same time the rotary-
armature finger 66 depresses the private
armature 67 and causes the finger 85 to dis-
engage from the tooth 81 and to advance

against the tooth 79, and then as the rotary
armature returns to normal position when

the rotary magnet deénergizes the private
armature upon following the finger 66 per-
mits the escapement-finger 85 to . escape
from the last tooth 79, at which instant the
side switch then passes to the third position,
with the said finger 85 resting against the

|
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tions the side-switch wipers 88, 89, 90, and

91 engage, respectively, with the contact-
points 94, 95, 96, and 97.

. This position 1s
known as the “first’”’ position of the side
switch, at which time 1t will be clear the finger
85 is held behind the escapement-tooth 80.
In the second position while the said finger1s
between the teeth 81 and 80 the said side-
switch wipers engage instead with the con-
tact-points 98, 99, 100, and 101, respec-

, 70O

75

tively, .and when the said finger 85 falls

against the stop 93 the wipers change therr

positions into contact with the contact-
points 102, 103, 104, and 105, respectively.

‘Between the pivots 84 and the wiper-sup-
porting pin 92 a rearwardly-extending arm
106 on the side-switch.arm 83 supports on 1ts

end pivotally one end of a link 107, the other
‘end of which being bifurcated engages with

the lower end of the double-dog arm 51, the

8o

end of which latter is shaped like an inverted

T. Should the release-magnet be energized

while the shaft is rotated, the release-link 41,

being attached to the release-armature 43, 1s

thrust forward when the release-armature 1s
attracted and catches the lug 52 1n the aper-

QO

ture 42. Then when said release-armature 1s
restored the spring 46, as before described,

withdraws the dog 50 from the longitudinal
teeth 11. At the same time the arm 51
drives back the link 107, which latter then

95

rotates the side-switch arm 83 about the

pivots 84 against the tension of the side-

switch-retracting spring 86, and thus drives -

the finger 85 between the springs 76 and 77
to a position behind the tooth 80, locking the
side switch in the first or normal position.
The switch-shaft being unlocked by the re-
moval of the dog 50 and being thus left free
is then rotated by the coil-spring 17 until the

end of the shaft-rest enters the slot 13, at

160

105

which time the shaft drops to its normal posi-

tion. Therefore after the switch has been

of the release-magnet 1s suflicient to restore
the entire switch to its normal position.

It

| operated the energization and deénergization

will be noticed that the vertical magnet 31 1s

connected normally between the line-relay

spring 24 and the battery B’ and that the

private magnet 68 is connected between the

line-relay spring 25 and the battery B’. In

the local circuit of the vertical magnet 31

115

“this way the vertical line-relay 20 controls

and the rotary line-relay 21 controls the local

circuit of the private magnet 68.
said relays are energized, the switch-shaft
7, as has been described, is operated by

means of the vertical and private magnets,

and since said magnets are controlled by the
line-relays 20 and 21, that are normally
bridged across the line conductors a and «/,
it 'will be easy to understand how the opera-
tion of the first selector-switch shaft may be
brought about by the subscriber at the sub-

65 side-switch stop 93. In their normal posi- | station A by grounding the line conductors @

Whenever
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and ¢’ in a suitable manner, considering that | the connection thereby closed from the

the said hine-relays are connected with the
non-grounded pole of the battery at a point
between them. In other words, the sub-
scriber at substation A can manipulate the

calling device in such a manner as to raise

the switch-shaft 7 to a proper level, causing
1t to then rotate automatically until the de-
sired trunk-line is selected that leads to some
connector-switch of suitable character and
which may be operated in turn in any suit-
able manner to connect the calling-line with
the desired line. S
Ordinarily the line-relay ground-spring 26
1s connected directly to ground to provide

~ the'vertical and private magnets 31 and 68

40

35

with normally open and grounded local cir-
cuits adapted to be opened or closed or
controlled at will through the medium of
the two line-relays by the calling subscriber.
Therefore the two line-relays are normally
bridged across the subscriber’s line to always
be 1n readiness to be operated by the call-
ing subscriber from his station. Conse-

quently and unless some provision is made to
the contrary these two relays 20 and 21 will

remain bridged across the subscriber’s line

when another subscriber calls the subscriber
at substation A. This is true, it will be séen,
tor the reason that when substation A is
called the first selector B remains idle, as it is
not affected by the operation of establishing

connection with the line conductors ¢ and a’.

Obviously, therefore, when anv subseriber,

through the medium of any suitable or well-
known apparatus, connects the means for

throwing ringing-current onto the line lead-

40
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65 operated until the relay 108 is energized and | nected to the second bank-levels of his selec- 130

ing to the substation A the relays 20 and 21
are then liable to be operated. Unless some
provision 1s made to the contrary and if these

relays are operated by the subscriber calling
the subscriber at substation A the first selec-

tor B is liable to be disturbed to such an ex-

tent that 1t will not act properly at somelater
time when the subscriber at the substation A
proceeds to make a call—that 1s, if the ring-
ing-current succeeds in energizing the line-
relays 20 and 21, so as to cause the switch-
shaft 7 to be operated, the subscriber at sub-
station A will not find the wipers 4 and 5 at
their normal or staring points, and the result

will be that connection will be established

with a wrong hine. It 1sfor thisreason there-
fore that the first selector is provided with a
special relay 108, having two windings 109
and 110, included one.on each side of the
metallic line leading to the substation A.

This relay is provided with an armature 111,
- that 15 connected to

ground G’ and which

when attracted by the relay 108 engages
with the contact-point 112, the latter being
directly connected with the line-relay ground-
spring 26. With this arrangement neither
the vertical nor the private magnets can be

‘and the vertical and

spring 26 to the ground G’.  This of course will

take place whenever the subscriber at sub-
station A grounds either or both of the line
conductors leading from said station, as a
flow of current through these two windings
when in multiple or through. one winding
only will magnetize the core of said magnet
108. In this way the subscriber at substa-
tlon A can operate the vertical and rotary
ine-relays 20 and 21 of the selector-switch

allotted to his line in the usual and well-

known manner; but when the substation A
1s ealled by any subscriber and the ringer-
generator J is connected across the line con-

‘ductors ¢ and o’ through the normal conduc-
tors 113 and 114 in a manner well known the
| vertical and private magnets 31 and 68 can-

not be energized, for the reason that when
the calling subseriber by means of the so-

‘called ‘“connector-switch’’ or any other suit-

able means at the central station establishes
connection between the generator J and the
line leading to the substation A current from
sald generator will pass through the relays 20
and 21 and possibly cause these relays to es-
tablish connection between the line-relay

springs 24 and 25 and the ground-spring 26.

This, however, can do no harm, inasmuch as
the magnets 31 and 68 cannot be energized
until the relay 108 is magnetized an
eground-spring connected with ground G’.

‘The current from the ringing-genéerator in

passing through the relays 20 and 21 first
passes through the windings 109 and 110 of
the relay 108 in such.a manner as to make
the saig

effect of one 1s counteracted or neutralized
by the flow of current. through the other.
Consequently the relay 108 is not energized
private magnets 31 and
68 are not operated. | '
‘With the arrangement shown it will be
understood that the generator J, which is lo-
cated at the exchange or central station and
which i1s employed by the calling subscriber
for supplying ringing-current to the called
line, 1s normally disconnected therefrom.
For example, when the substation A is called,
as described, a connection between the gen-

erator J and the called subscriber’s line 1s ob- -
tained through the medium of the so-called

‘““connector-switch”’, the same being merely
indicated at X. It will be understood that
the construction of each selector-switch is
preferably such that the relays 20 and 21 are

the

windings differentially effective—
that 1s, the two windings of the relay 108 are
‘at such times connected in series, and the

70

75

380

85

9o

95

100

-105

110

15

120

disconnected from the line-circuit when the

selector-switch 1s employed by the sup-
scriber to whom it 1s alloted for calling other
subseribers. If the subscriber at station A
wishes to call some number under the con-
trol of the connector-switches that are con-
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tlor-switch, he presses his vertical button 115] thmug'h the bank-multiplying conductors to

twice and grounds the vertical line conductor
a twice. Both the differential relay 108 and
the vertical line-relay 20 are energized at
each grounding simultaneously by a flow ot
gl_‘mmu:l_c3 through the springs

uctor @, winding 110 of the
differential coil 108, side-switch wiper 90,

“vertical line-relay 20, to the non-grounded

terminal of battery B’ and to ground G.
Therefore the vertical magnet 31 1s mag-
netized each time that the springs 24 and 26
are brought into contact by a flow ol current
from the grounded ferminal G’ through the
differential relay - armature 111, contact-
point 112, line-relay springs 26 and 24, pri-
vate-magnet springs 74 and 73, vertical mag-
net 31 to the non-grounded terminal of bat-

tery B’ and to ground G. _The vertical mag-

net then raises the shaft 7 two steps, having

disengaged the release-link 41 from the

double dog 47 at the first step of the vertical
armature 32 in order that the vertical dog 49

may hold the shaft when raised. So much
being accomplished, the subscriber then

grounds the rotary line conductor a’ by
pressing the rotary button 116 once, ener-
gizing the differential and rotary line-relays
108 and 21 together. "As a result when the

rotary line-relay presses the springs 25 and.

26 together the private magnet 68 is oper-
ated once and the side switch passes to sec-

ond position; and then as the side-switch

wiper 88 engages the contact-point 98 the

rotary magnet 54-is energized by the closing

of a circuit that extends from ground G’

- through the side-switch wiper 88 to the ro-
~ tary magnet 54 and to the non-grounded

40
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terminal of battery B’ and to ground G.
The shaft is then rotated and the line-wipers
4 and 5, together with the private wiper 6, are
brought onto the first set of contacts of the

second level of the banks 2 and 3, respec- .
| tablished, the calling subscriber may, by

tively, from which three conductors 117, 118,
and 119 lead to a conductor X', (indicated by
the vertical and rota,rly line-relays 120 and

'121,) and the trunk-release springs 122 and
123.  The vertical and rotary wipers 4 and 5
‘are connected, therefore, with the trunk-line

conductors 118 and 117, respectively, and
the private wiper 6 with the release-trunk
conductor 119, all of which are well known.

Tf thefirst trunk of the second level of the

private banks is busy, the first private-bank
contact is charged with a guarding-potential
from the grounded terminal of the battery
B’ in a well-known manner, so that the pr-
vate magnet 68 is again magnetized at the

. instant that the private wiper engages the

o

"

- 65 switch that is occupying said trunk and

said ground-contact and before the rotary
armature-finger 66 has permitted the side
switch to pass to third position. The ener-
gizing-current in this case flows from the
cgrounded terminal of battery B’ through the

“having
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the private-contact point, with which the
private wiper 6 engages, through the back
release-relay 27, side-switch wiper 89, pri-
vate magnet 68 to the non-grounded termi-
nal of battery B’. Of course since the re-
sistance of the private magnet 68 isvery high
when compared with the resistance of the
back release-relay 27 said relay 27 is so ad-
justed by means of the spring 30 that the
armature 28 may not be operated by the
small amount of current that passes through
the coil. | EERE ,

" As a result of retaining the side switch 1n
second position the rotary magnet 1s oper-
ated again and the wipers are carried on one
step at a time each time that the:private
wiper 6 strikes a grounded private-bank con-
tact. The first trunk-line being idle, how-
ever, the wipers are retained on the first set

of contacts, and as the relay-armature re-

10

75

30

turns to normal position after the first at- =

‘tractive stroke the rotary armature-finger 66

germits the escapement-finger 85 to clear or
iserigage ‘the last tooth 79, and the side
switch passes to third position, causing the

“subscriber’s line conductors to be placed in

connection with' the. line-wipers 4 and 5

through the side-switch wipers 90 and 91, re-

spectively, when the latter engage with cor-

Qo0

95

responding contact-points 104 and 105, thus -

placing a guarding potential at the private
wiper 6 and therefore at the contact with

which it is engaged at the instant that the

side-switch wiper 89 strikes the grounded

contact-point 103. The subscriber’s line

the extended subscriber’s line conductors
118 and 117 are, through the well-known con-

ywving been connected through to a con-.
| nector the calling subscriber may then oper-
ate sald connector a number of times, so that

100

[05

nector-line wipers, put in connection with the -

desired line. Connection having been es-

orounding the vertical line conductor @, by
pressing the vertical button 115 against the

agrounded spring ¢?, or by operating any other

suitable apparatus with which he may be
provided, then energize the connector-ringer
relay that controls ringer-relay springs, simi-
lar to the.springs 124, 125, 126, and 127,
shown in conneetion with connector X, so
as to cause the ringing-generator J to be
thrown across the called line for a moment.
When it is desired to destroy the established
circuit, the subscriber at substation A presses
a release-button 128, which is used in connec-

| tion with the release-springs d, d’, and d@* at

D, thereby grounding both sides of the line

1 simultaneously. As a result the connector
vertical and rotary line-relays 120 and 121,

respectively, are eflergize(‘l- at the same time.
Through the former of said coils the current

| passes from ground @* through the winding
110 of the differential coil 108, side-switch

11O
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wiper 90, vertical line-wiper 4, connéctor ver-
tical line-relay 120 to the non-grounded ter-
minal of battery B’ to ground G. Through
the second relay the current passes irom
around d° through the winding 109 of the coil
108, side-switch wiper 91, rotary line-wiper

- 5, connector rotary line-relay 121 to the non-
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erounded terminal of battery B/, and to

ground G. Said relays being magnetized at

the same time the trunk-release springs 122
and 123 are brought into contact, thereby
establishing an energizing-circuit through the
back release-relay 27 of the first selector B

and the release-magnet 129 of the connector |

The current 1n this case flows from

X

ground G® to the side-switch wiper 89 and

through the back release relay 27 to the pri-
vate wiper 6, thence over the release-trunk
119 through the connector trunk -release
springs 122 and 123, connector release-mag-
net 129 to the non-grounded terminal of bat-
tery B/, and to ground G. As a result the

back release-relay 27 becomes energized and |

attracts its armature 28, which forces the

back release-relay springs 29 and 30 together,

thus energizing the release-magnet 44 of the
first selector. |
course 1s restored as soon as the conneclor
release-magnet 129 1s energized ; but the line-
relavs 120 and 121 and the release-magnet 129
are not restored until after the subseriber re-
leases the release-button 128, at which time
the connector line-relays 120 and 121 become

~deénergized, and the circuit through the

back release-relay 27 -and the connector re-
lease-magnet 129 is destroyed. At that in-
stant the first selector release-magnet 44 also
becomes deénergized, and the release-link 41

Froduces, by the attractive power of the re-.

ease retracting-spring 46, a full restoration of
the first selector. 1t will be evident of course
that the differential relay 108 becomes ener-

 gized during the release, as well as during the
“operation of grounding each side of the line

and that this energization is essential 1n case
the subscriber should attempt to make a re-
lease before the first seléctor has seized a
trunk-line leading to a connector. At-such

a time the ]ine—rela{s 20 and 21 become ener-
‘gized simultaneouslyinstead of the connector

line-relays 120 and 121, and, then the release-
magnet 44 gets its connection to ground at

the ground-terminal G’ through the arma-

ture 111 and contact-point 112 of the differ-
ential relay 108. e energizing -circuilt

through the release-magnet in this case 1s,

since the private magnet 68 at such a time is
magnetized, because of the energized condi-

tion of the rotary line-relay 21, as follows:

from ground G’ through the differential re-

lay-armature 111, contact-point 112, hne-

relay springs 26 and 24, private-magnet

springs 74 and 75, release-magnet 44 to the

65

non-grounded terminal of battery B’, and to
ground G. My improved first selector 1s

The connector switch-shaft of

¥

L )

V4

therefore, as stated before and described, pro-

vided with a differential relay that is ener-
og1zed each time that the calling subscriber
grounds etther or both of his line conductors,
but which remains inactive whenever a call-
ing subscriber sends ringing-current over the
called line. |

What I claim as my invention is—

1. An aufomatic telephone system com—.

prising subscribers’ lines, a ‘‘selector-switch’’

-allotted to each line, and means at the sub-

scribers’ stations for controlling the opera-
tion of said ‘‘selector-switches;’ said ‘‘selec-
tor-switch’ comprising electromagnetically-
operated step-by-step mechanism, and in-
cluding also a pair of line-relays for control-

| ling said step-by-step mechanism, together

with a third hne-relay adapted also to con-
trol the operation of said step-by-step mech-
anlsm, sald first-meéntioned line-relays being
normally bridged across the subsecriber’s line-
circuit, and all of said relays being responsive
to the different currents employed by the
subscriber for operating the said step-by-step
mechanism, but the said third line-relay be-
Ing unresponsive to the currents employed
for signaiing ‘the said subscriber; together
with mea,ns%
sary for operating said ‘‘selector-switch’
when the said subscriber desires to call an-
other subscriber, and means for supplyin
the currents necessary for signaling the sal.
subscriber. - ' o

2. In an automatic telephone system, the
combination of an electromagnet having a

local energizing-circuit provided with a plu-
‘rality of normally open switch-points, & sub-

scriber’s line, a line-relay having a normally

also having a normally open line-circuit, said
first-mentioned line-relay being arranged to
control one of said normally open switch-

or supplyng the currents neces-

OFGH line-circuit, and an additional line-relay
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points, sald additional relay being arranged -

to control another of said normally’ 0]{811

switch-points, and the last-mentioned relay

being responsive to those currents employed
and Intended for energizing the first-men-
tioned relay. - |

3. In an automatic telephone system, the
combination of a subscriber’s line, an electro-
magnet provided with a local circuit having

a plurality of normally open switch-points, a

hne-relay controlling one of sald switch-
foints, a suitably-operated additional relay

for controlling another of said switch-points,

together with means for supplying all neces-
sary currents, said first-mentionedrelay being
responsive to currentsemployed and intended
for effecting the operation of said last-men-

tioned relay. .

4. In an automatic telephone system, the
combination of an electromagnet having-a

LIO
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local energizing-circuit provided with a plu- -

rality of normally open switch-points, a sub-

scriber’s line, a line-relay having a normally

130
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open line-circuit, and an additional line-relay
also having a normeally open line-circuit, said
first-mentioned line-relay beéing- arranged to
control one of said ‘normally open switch-
5 points, said additional relay being arranged

to control another of said normally open

switch-points; and the last-mentioned relay
being responsive to those currents employed
and intended for energizing the first-men-
tioned relay, together with means-at the sub-
scriber’s station for effecting the operation of
sald line-relays by grounding either or both
sides of the said line, B

10

‘combination of a subscriber’s line, an electro-

15 ubscr
. magnet provided with a local circuit having

}:)lura,]ity of normally open switch-peints, a |

ine-relay controlling one of said switch-

oints, a suitably-operated additional relay

2o for controlling another of said switch-points,
- together with means for supplying all neces-
sary currents, said first-mentioned relay be-
Ing responsive to currents employed and in-

~ tended for effecting the operation of said last-
25 mentioned relay, together with means at the
~ subscriber’s station for effecting the opera-
tion of said line-relay by grounding either or
both sides of the said line. o o

| 6. A telephone system comprising a
3o switch; a switch-actuating electromagnet, |

2 switch-operating electromagnet, lines lead-

5. In an automatic telephone system, the

831,846

| and subscriber-controlled . differential and
line relays conjointly controlling the energiz-
ing of said electromagnet. =~ o

é,SWitch, |
: \ : Jy LS FOAC" 35
ing from said switch, an-energizing-circuit
for said magnet,, said circuit having two

7. A telephone system comprisin

“switch-points, a differential relay controlling
one switch-ﬁoint, and a relay controlling the =
‘other switch-p o o

oint. - .
8. A telephone system comprising a trunk-
selecting switch mechanism, a local operat-
ing-circuit for said mechanism, a differential
relay, and subscriber-controlled means con-
tingent on the energization of said relay- for
closi_ng said circuit. S
9. A telephone system comprising an auto-

40
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‘matic subscriber-eontrolled switch mechan-
ism, & plurality of lines leading from said .
‘mechanism, a local operating-circuit for said so

mechanism, and subscriber-controlled means
including a differential relay for closing said =
circuit. . S
Signed by me at Chicago, Cook county,
Ilinois, this 30th day of November, 1904.
- ~ JOHN ERICKSON.

- Witnesses: -
W. LEee CAMPBELL,
JENNIE NORBY. .
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