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To all whom 2t may concern:

Be 1t known that I, Davip W. May, a cit1-
zel of the United States, residing at IKansas
City, in the county of Jackson and State of
Missouri, have invented certain new and use-
ful Improvements in Telephone Systems, of
which the following 1s a specification.

This invention relates to telephone systems
and more especially to what are generally
known as common battery systems, and my
prime object 1s to produce equipment for
enlarging the capacity of the central office
of such systems; a second important object
being to reduce the cost of outside construec-
tion of such systems.

With these general objects in view, the 1n-
vention consists in certain novel and pecul-
1ar features of construction and organiza-
tion as hereinafter described and claimed
and in order that it may be fully understood,
reference 1s to be had to the accompanying
drawings, in which :—

Figure 1, is a diagrammatic view of a tele-
phone system embodying my invention. FKig.
9, 1s a plan view of one of the switches of
such system. Tig. 3, 1s an edge view of such
switch. Fig. 4, 1s a detail perspective view
of a part of the switch. Ifig. 5, i1s a detail
plan view of a part of the switch. FKig. 6
1s a detail perspective view of part of the
contacts of such switch. Fig. 7, 1s a dia-
orammatic view of an operator’s talking set
and the connections between the same and
the cord circuit.

Before proceeding with a detall descrip-
tion it is desirable to state that m accom-
plishing the objects above-named, the tele-
phones of any common battery system, are
divided into groups, according to locality
by preference. Iach group 1s connected to
the central office by as many trunk lines as
are necessary to properly handle the busi-
ness of such group, and each trunk line ap-
pears at the central office as and occupies the
space ordinarily occupied by the exchange
equipment. of a single subscriber or of an
ordinary trunk line, and thus enlarges the
capacity of the central office by omitting
therefrom individual representation for all
the telephones in excess of the number of
trunk lines for the group, that is to say, if
there are one hundred telephones in the
ogroup and ten trunk lines connecting such
oroup to the central office, the space of ninety
per cent. of the telephones 1s saved at the

",
-
'._.r I

| central office and the capacity of the ex-

change increased to that extent.

Fach trunk line is equipped with a line-
selecting switch mechanism located by pret-
erence 1n the neighborhood of the group of

telephones associated with such trunk line,

as such arrangement materially reduces the
cost of outside construction by effecting a
large saving of copper wire. Each switch of
trunk lines is provided with a sleeve finger,
a tip finger and a ring finger, and with a
starting contact normally engaged by the
sleeve finger, and with a set of sleeve, tip,
and ring contacts for each telephone in the
group, the sleeve, tip and ring contacts for
each switch being respectively connected 1n
multiple with the corresponding contacts of
all of the other switches to permit the fingers
of any switch in the group to engage the set
of contacts of such switch, connected to any
telephone 1n the group.

The invention also comprises a selecting
switch adapted to be caused by the opera-
tion of any line-selecting switch which hap-
pens to be in use, to move and make elec-
trical connection with an idle line-selecting
switch, so that when another call comes in,
such line-selecting switch 1s prepared to se-
lect the line on which such call originates.

The invention also consists 1 certain co-
operating instrumentalities whereby the re-
moval of a telephone receiver from 1ts hook,
causes the line-selecting switch electrically
connected to the selecting switch to electric-
ally connect the telephone from whose hook
the receiver has been removed, to the central
office by means of the associated trunk-line.

The 1nvention also embraces the usual ex-
change or central office mstrumentalities for
effecting the completion of the talking cir-
cult, and instrumentalities whereby the ex-
change or central operator is enabled to call
any subscriber desired whether located 1n
the same group as the calling subscriber or
in some other group. _

Referring now to the drawings in detail,
1—1 indicate preferably vertical beams on
which all of the switches of a group are prei-
erably banked in superposed relation, each
of said switches except the switch-selecting
switch hereinafter described, being con-
structed as follows:—

2 1s a frame, of fiber or other insulating
material, if desired, supporting relay coils

| 5 and 6, respectively, at opposite sides of a
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ratchet wheel 7 journaled on shaft 8 project-
ing upward from the frame, and held on
such shaft by a retaining nut 9, a torsion
spring 9* secured to wheel 7 and frame 2
bemng employed to return the wheel to its
original position when permitted, as herein-
after explained.

10, 11 and 12 indicate sleeve, tip and ring
noels arranged 1n super posed relation, and
rotatable with wheel 7, being insulated from
said wheel and from each other in any suit-
able or preferred manner.

13 1ndicates the armature of relay coil 5
and 14 a retractile spring therefor.

15 1s a pawl pivotally carried by the arma-
ture and held by a spring 16 in position to
engage the ratchet wheel and turn it one
step each time the armature 1s attracted by
sald coll, a pin 16* projecting from the frame
compelhno the pawl to move outv of the path
of the ratchet wheel each time the armature
1s withdrawn by its spring 14.

17 1s a switch pivoted to the frame and
having one end bifurcated and receiving the
free end of armature 13 and held by the
latter when withdrawn from the coil as
shown in Ifig. 2, in engagement with contact
18, and adapted when the armature is at-
tracted by its coil, to be forced by said arma-
ture out of engagement with contact 18 and
1nto engagement with contact 19.

90 is a detent pivoted to frame 2 to pre-
vent premature back rotation of the ratchet
wheel and 1ts arms 10, 11 and 12, except
under certain condltmns as hereinafter ex-
plained, and 22 1s a contact carried by the
trame to be engaged by detent 20, when the
latter is forced out of eno'aoement with the
ratchet wheel by the pin 23,, “of the armature
24, ot coil 6, said armature when attracted
by sald coil agamst the resistance of its re-
tractile spring 25, not only effecting the
stated operation of the detent but also en-
gaging ratchet wheel 7 and locking it against
movement, as long as the coil 6 remains ener-

o1zed.

26 1ndicates a lever pivoted to the frame at
27, for movement in a plane at right angles
to the plane of the operation of the detent
and armature 24 and having one end under-
lying said detent and prowded with an up-

wardly projecting lug of shoulder 28 and its
other end 29 overlymo the ratchet wheel and
the path of movement of a cam lug 30 pro-
jecting upwardly from said wheel, a spring
31 secured to the frame engaging sald lever
and holding said lug or shoulder 28 pressed
upwardly aﬂamst the detent and its end 29
pressed dowanrdly toward the ratchet
wheel, 1t being desirable to state in this con-
nection that the outward movement im-
parted to the detent by the rotation of the
ratchet wheel in the dlrectlon indicated by
the arrow If1g. 2, 1s insuflicient to dispose the
detent outward of the lug or shoulder 28 of

928,680

lever 26, but that when the detent 1s operated
by armature 24 as hereinbefore explained 1its
movement 1s of sufficient range to permit the
spring 31 to operate the lever and cause said

lug or shoulder to engage the 1nner edge of
the detent and thus 1101(:1 the latter out of
engagement with the ratchet wheel, and the

end 99 of said lever in the path of cam 30 of

sald wheel, so that when the spring 9 is per-
mitted by the demagnetization of relay 6 and
the consequent withdrawal of its armature
24 from engagement with the ratchet wheel,
to return the latter to its original posntlon,
cam 30 plvotally operates lever 26 to permit
the detent to reéngage the wheel.

32 1s a pin pro]ectmn from armature 24
and engaging a spring contact 33 carried by
Proj iection 34 of the frame, said contact nor-
mally engaging a spring contact 35 and be-
Ing a,dapted to be caused by pin 32 when ar-
mature 24 is attracted by coil 6, to move from
engagement with spring- contact 35 and into
engagement with spring-contact 36, mounted
upon pro1ect1011 37 of frame 2. 35*is a con-
tact carried by the frame and engaged by
armature 24 when the relay 6 is deéner-
g1zed, the operation of said armature by the
1ehy zesultmcr in breaking the engagement of
the armature with contact 85¢ and causing
said armature to engage a contact 35 carried
by the frame.

38 1s a frame of fiber, if desired, secured to
beams 1 and eqmpped with a St‘utmn con-
tact 39 for engagement by switch- ﬁnﬁer 10,
sald finger bemﬂ herem‘l,fter referred to as a
sleeve finger. Frame 38 1s also equipped with

a set of sleeve t1p and ring contacts, each set
belnﬂ ATT ‘moed for simultaneous- engage-
ment by their respective sleeve, tip and ring
fing ers. Each of the switches constituted by
parts 7,10,11 and 12 and contacts 39, 392, 40,
and 41 are hereinafter referred to as line.
selecting switches and each of said line-
selecting switches has as many sets of con-
tacts 39& 40 and 41 as there are telephones in
the group with which said ‘line-selecting
switches are associated.

A switch Tor automatically selecting any
1clle line-selecting switch in a group is pret-
erably arranﬂed above the banlk of line-
selecting switches described and is construct-

_ed as follows —

- 492 15 a ratchet wheel adapted to be ro-
tated backward by a spring (not shown) cor-
responding to spring 9* and held against
back rotation by a spring-actuated detent 43,
and provided with a pair of contact ﬁnnels
44 and 45, rotatable with but insulated in
any suitable manner, from. said ratchet wheel
and from each other for simultaneous en-
gagement with their resPectwe contacts 46
and 47, of which there is a set for each line-
selectmﬂ switch.

50 1s a relay embodying a spring-retracted
armature 49, provided with a spring-actu-
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ated pawl 48, to engage and turn wheel 42, |

each time the armature is attracted. 51 i1s a
pivoted forked-switch normally held by said
armature, when retracted, 1in engagement
with contact 52.

All of the metal parts of the line-selecting
switch will be insulated in any suitable man-
ner from frame 2, if such frame is made of
metal. If made of fiber the frame itself will
serve to msulate such parts from each other.

Referring now to the diagrammatic view,
Fig. 1, which illustrates the complete system
for two telephones (not shown) of a group,
53, 54, and 55 indicate the sleeve wire and
tip and ring line-wires for one telephone,

which wires are connected to the first set of

sleeve, tip and ring contacts 392, 40 and 41
respectively, of each line-selecting switch,
the corresponding line-wires of the second
telephone being connected to the second set
of sleeve, tip and ring contacts of said line-
selecting switches, 1t being noted in this con-
nection that the talking-circuit wires, viz.
the tip and ring wires, are indicated by
heavy lines 1n the drawings as distinguished
from the light lines indicating the sleeve
wires. |

The tip and ring wires are connected up
to the telephones 1in the usual manner, and
in circult with the former are cut-off relays
56 with non-inductive current shunting re-
sistances around them, each of said relays
having an armature 57 and an armature 58,
the former Dbeing electrically connected to
the tip-wire and normally 1n engagement
with the contact 59 1n circuit with a ground-
ed line-relay 60 and a grounded battery 61.
Armature 58 forms a permanent part of the
circuit through ring-wire 55 and normally
engages contact 62, electrically connected
with a relay 63 common to all the telephones
i the group, and grounded as at 64. 65 1s
a contact 1n circuit with the ground and

‘adapted when said relay 1s energized to be
engaged by its armature 66, said armature

being connected by the common grounding
wire 67 to the contact finger 44 of the selecting
switch. 68 are wiresconnecting said common
oround wire 67 with contacts 69, normally
engaged by the armature 70 of line-relays
60, which armatures are in permanent elec-
trical connection with the sleeve- wires 53.
and are normally withdrawn from contacts
71 grounded through battery 61, and 72 are
wires electrically connecting the different
contacts 46 of the selecting-switch to the
starting-contacts 39 of the different Iine-
selecting switches.

It will be well to state in this connection
that the various batteries numbered 61, will
in practice, preferably be one battery, but
the latter is shown divided up in the draw-
ings for convenience and simplification of
11lustration.

The switch-actuating relays, as relays o

P

will be hereinafter termed, are grounded
through the battery 61, and said relays are
in circuit with the armatures 73 of relays 74,
which armatures 73 are normally 1n circuit
with contacts 75 electrically connected to
contacts 18, the contacts 19 being in circuit
with second windings of relays 5 and the
locking relays 6, grounded as at 752

76 are wires connecting the sleeve-fingers
of the line-selecting switches with the forked
switches 17. 77 are wires connecting the
tip-fingers of the line-selecting switches with
contacts 36. 78 are wires connecting the
ring-fingers of the line-selecting relays with
contacts 35, The contacts 35* normally en-
agaged by armatures 24, and the detents 20,
are electrically connected by wires 79 to the
relays 74 which are grounded through bat-
tery 61 by conductor 80, the contacts 22
being grounded by wires S1. _

The relays 74 are provided with spring-
retracted armatures 82, connected by wires
33 with different contacts 47 of the switch-
selecting switch.

34 are grounded contacts normally out of
engagement with armatures 82 and adapted
to be engaged thereby when relays 74 are
energized.

85 are contacts normally out of engage-
ment with armatures 73 of relays 74, and
adapted to be engaged by said armatures 73
when said relays are energized, and 86 are
wires connecting contacts 85 with contacts
35 normally engaged by spring-contacts 33.

87 is a wire electrically connecting contact
finger 45 of the selecting-switch, with switch
51, and 88 is a wire in circuit with switch-
actuating relay 50 and grounded through
battery 61. | _

39, 90 and 91 are the trunk-line wires,
leading respectively from relays 6, contacts
33 and armatures 24 to the central office, the
sleeve trunk-line wire being electrically con-
nected at the exchange or central oflice to
the sleeves 92, and the tip and ring wires to
the tip-contacts 93 and the ring contacts 94
respectively, these sleeve contacts, ring con-
tacts, and tip contacts constituting the ordi-
nary spring-jacks. _

95 is a spring retracted armature forming
a part of the trunk-line sleeve-wire 89,

96 1s a double-wound trunk-line relay con-
nected to contact 97 normally engaged by
the spring-retracted armature 98, forming a
permanent part of the trunk-line tip-wire 90.

99 is a trunk-line relay with a non-induct-
ive resistance shunted around it, said relay

and resistance being in circuit with the

trunk-line ring-wire 91. 100 1s another

spring-retracted armature for said relay,

normally engaging a contact 101 connected
by wire 102, through a second winding of
relay 96 and battery 61 to ground, said ar-
mature 100 being permanently connected to
ring-wire 91.
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103 is a second spring-retracted armature |

for relay 96, grounded by wire 104 through
lamp 105.

106 and 107 are contacts in circuit with
battery 61 and the second winding of relay
96 and adapted when said relay 1s energized

to be respectively engaged by armatures 95
and 103.

FFor the use of the central operator, any
ordimary three-strand cord-set may be
equipped with a make-and-break mechanism
and a key ior throwing said make-and-break
mechanism in and out of cireuit.

At the right-hand end of Ifig. 1 1s repre-
sented the answering-plug 1n operative posi-
tion, that 1s, with the tip 108 engaging tip
contac* J3, the ring 109 1n enoaoement Wlth
I'ing—contact 94, and the sleeve 110 in en-
gagement with the sleeve contact 92, said
ring and sleeve being grounded throucrh bat-
tely 61 and the tlp mounded around said
battery. At the left-hand end of said figure,
is shown the calling-plug comprising the
sleeve 111, tip 112 and ring 113. A key
consists of a spring-contact 114 electrically
connected with the ring, a spring-contact
115 electrically connected to the tip and a
spring-contact 116 normally connected to
the sleeve sald spring-contact 116 being
pr dembly provided with an insulating
block 117 interposed between said contacts
116 and 11i4.

118 1s a contact normally engaged by
spring-contact 115 and grounded by cord-
wire 119.

120 1s a contact normally engaged by
spring-contact 114 and grounded by wire

121 through battery 61.

122 15 a wire grounding spring-contact
116 through said battery, when said contact
1s engaging contact 123.

124 1s a contact normally out of engage-
ment with spring-contact 114 and grounded
by wire 125.

126 1s a contact normally out of engage-
ment with spring-contact 115 and adapted
to be engaged by a spring-elevated key 127
orounded by wire 128, said contact 126 and
key 127 constituting a make-and-break mech-
anism whereby the operator 1s enabled to
send any desired number of pulsations of
current over the tip of the trunk-line as a
calling signal for any particular subseriber,
1t bemo necessary, however, to first opemte
the Lev plunger 129, to force SPring-con-
tact 114 out of eng.;wement with contact 120
and 1into engagement with contact 124 and
incidentally force spring-contact 116 out of
engagement with contact 123 the plunger
immediately afterward engaging spring-
contact 115 and forcing it out of engage-
ment with contact 118 and into engagement
with contact 126 -

Before proceeding with a connected de-

scription of the operation it is desired to |

——. .
"1--\
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state that the left-hand line-selecting switch
and the left-hand telephone and central-
office mechanism 1s in normal condition, the
right-hand line-selecting switch, telephone
and central-office mechanism Showmg the
talking circuit completed. Now assuming
that said right-hand mechanism 1s 1n the

same 1:}081131011 as the left-hand mechanism
the operation will be described by which

the parts attain the position shown 1n said
right-hand mechanism. The subscriber of
the telephone to which the right-hand
mechanism 18 connected 1n the usual man-
ner, removes the telephone receiver from the
hook which operates and short-circuits the
line through the transmitter as in all com-
mon battery telephones. The short-circuit-
ing of the line permits the current to flow
from battery 61 through ground, line-relay
60, contact 59, armature 57, and line 54 to
the telephone, and back through line 55 and
armature 58 to contact 62; thence through
the common relay 63 back to battery 61.
The completion of this circuit energizes
line-relay 60 and common relay 63. “The
energization of line-relay 60 causes it to
move 1ts armature 70 from engagement with
contact 69 1nto engagement with contact
71. The result of the said movement of ar-
mature 70 1s to place negative battery on to
the sleeve contact of the line calling in, that
1s to say, it electrically connects the nega-
tive pole of battery 61 through contact 71,
armature 70, connected sleeve line wire 53
with contact 39* of the second line-selecting
switch. The energization of the common
relay results i the attraction of its arma-
ture 66 to contact 65 and thus completes
the following circuit. IFrom battery 61
through 1ela,y 5, (3, 75, 18, 17, 76, 10, con-
tact 39 of said line-selecting switch, 72, con-
tact 46, of the switch-selecting switch, 44,

67, 66, 65, and 64 to ground and back to
battery 61. "This energizes relay 5 which
attracts 1ts armature 13 and causes 1t

through pawl 15, to rotate ratchet-wheel 7
one step and thus move 1ts finger 10 from
starting contact 39 to the first contact 392,
fingers 11 and 12 at the same time being
brmmht into engagement with the first con-
tacts 40 and 41 the detent 20 ylelding to
permit the ratchet-wheel to rotate as de-
scribed and then reéngaging said wheel to
ounard against back rotation of the same.
I‘he action of armature 13 results in operat-
g the fork switch 17 and causing the same
to move out of engagement with contact 18
and into engagement with contact 19 and
thus complete the following circuit. From
battery 61 through omund 752, locking re-
lay 6, which 1s thus enermzed the second
Wll’ldlﬂO 52 of relay 5, contact 19, fork
switch 17 76, 10, 392, 58, 70, 71 back to bat-
tery 61.

The energization of relay 6 results in the
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attraction of i1ts armature 24 from engage--
‘ment with contact 35* into engagement Wlth

contact 35 and also through the instrumen-
tality of the armature, spring contact 33
to move out of engacrement with contact 35
and 1nto engagement with contact 36. The
same movement of the armature also causes
1ts engagement with ratchet wheel 7 and the
tuppmo of detent 20, and the engagement
of the latter with contact 22.

The engagement of 33 with 36 and 24
with 35° establishes electrical connection be-
tween the tip and ring fingers 11 and 12 with
the tip and ring trunk lines 90 and 91 re-
spectively. Such connections do not disturb
the energization of relay 5 and thus fork-
switch 17 1s prevented from reéngaging con-
tact 18 until the circuit through 73 and 75 is

broken, the continued (,116101Z‘Lt1011 of relay

5 buno for the purpose of preventing the
lllle-selectlnn switch referred to, from re-
sponding to other calls, 1t bemo noted 1n
this connection that when the detent was
tripped as explained, the spring actuated
lever 26 operated and disposed its tooth 28
in a position hereinbefore described, to pre-
vent the said detent from again engaging
the ratchet wheel until the said lever is
operated by the cam 30 of the ratchet wheel
upon the return of the latter to normal
position.

The engagement of armature 24 with con-
tact 35°, spring contact 33 with contact 36
and ﬁnoel% 11 and 12 with contacts 40 and
41 1e,5pectwely, completes the following cir-
cuit. Ifrom battery 61 thr ough GlOLlIld one
winding of trunk-line relay 96 97 98, trunk-
line tlp wire 90, 33, 86, 77, 11 40 tlp -line
wire 54, line cut-off relay 56 (Which moves
1its armature 57 and 58 out of engagement
with contacts 59 and 62 respectively), tip-
line wire 54 to telephone and back through
ring wire 55, armature 58, ring line-wire 55,
41, 12, 78, 35, 24, ring wire 91 of trunk-line,
100, 101, 102 and the second winding of re-
lay 96 back to the battery. This circuit en-
ergizes trunk-line relay 96 which attracts
armatures 103 and 95 to contacts 106 and
107 respectively.

The engagement of 95 with 106 completes
the following Cil euit. From battery 61

through 0101111(:1 , 6, 89, 95 and 106 back

to the b‘Ltt@lY ThlS circuit continues the

energization of relay 6 and thus maintains
its armature 24 against contact 35°, and
spring contact 33 aoamst contact 36, and
detent 20 against contfwt 922, so that when
the neoa,twe battery is removed from the
sleeve wire 53 of the calling-in telephone and
thus opens the original circuit which en-
ergized relay 6 the latter remalning ener-
oyed through the sleeve wire 89 of the
trunk-line and holds the switch connected to
the subscriber. The said negative current

or battery being removed from the sleeve-

-

line wire 53 by the energization of line cut-
off relay 56, as hereinbefore stated, breaks
the eng awement between armature 57 and
contact 59 and opens the circuit through
line relay 60, the deénergization of the latter
permitting its armature 70 to move out of
engagement with contact 71 and into en-

cagement with contact 69. The opening of
the circuit between 58 and 62 effects the de-
energization of common relay 63 and as a
result armature 66 withdraws from contact
65 and thus removes ground from all of the
sleeve contacts.

The engagement of armature 103 with
contact 107 as hereinbefore described, com-
pletes the following circuit: from battery
61 through ground, lamp 105, 104, 103, 107
and back to the battery, the lighting of the
lamp attracting the central opemtor’s atten-
tion to the call. The operator then * plugs
i with grounded positive battery on the
tip 108 of he answering plug and negative
battery on the ring and sleeve of said plug
and thus completes the following cucult
From battery 61 through oround 752, 6,
trunk-line sleeve wire 89 95 sleeve-contact
92 of the jack and sleeve 110 of the plug
back to the battery, which circuit continues
the energization of relay 6 when the circuit
thlouOh 95 and 106 of the trunk-line 1s
broken.

The insertion of the answering plug into
the spring jack completes the talking cir-
cult which is as follows: from battely 61
through tip 108 of the plug, tip-contact 93
of the jack, armature 98, 90, 383, 386, 77, 11,
40, 54, 56 to continue the energization of the
same, 54, through the telephone and back
through 55, 58, 55, 41, 12, 78, 35°, 24, 91,
cut-off 1ehy 99 energlzlnw the same, rmcr—-
contact 94 of the jack and ring 109 of the
plug and back to the battery. Conversation
may now be held between central and the
subscriber. The energization of cut-off re-
lay 99, attracts armatures 98 and 100 and
thus breaks their connection with contacts
97 and 101 respectively, to open the circuit
through the trunk-line relay 96; the deén-
erglzatlon of the latter opening ‘the circuit
through the Iamp and extinguishing light,
and bleakmﬂ the connection between 95 and
106, as the “trunk-line relay circuit 1s no
10110*e1" needed to continue the magnetization
of 1el:aLy 6 because the latter 1s now energized
by the current which comes from the answer-
ing plug sleeve, as hereinbefore traced. It
will thus be seen that the relay 6 1s first en-
ergized through the completion of a circuit

by the line 161‘1}7 60 and before such circuit
is broken is energized through a circuit com-
pleted by the trunk-line 1elay 96; a third
circuit through the sleeve of the answermo*
plue and said relay 6 being completed before
the trunk-line relay cir cuit is broken.

When relay 6 is first energized and effects
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the engagement of detent 20 with contact 22,

a circuit 1s completed from battery 61,

through 80, ground, 81, 22, 20, 79, relay 74

(which 1s thus energized) and back to the
5 battery.

The energization of relay 74 results in the
attraction of its armatures 73 and 82 and
causes the former to move from engagement
with contact 75 and into engagement with
contact S5, the attraction of armature 82
causing 1t to engage contact 84. The break-

10

ing of the circuit through 73 and 75 opens

~ the circuit through relay 5 to prevent
further movement of the line-selecting switch
atter fork-switch 17 reéngages contact 18.

The engagement of armature 82 with con-
tact 84 establishes the following circuit:
from battery 61, through ground 84, 82, 83,
47, 45, 87, forked switch 51, contact 52, relay
50, and 88 back to battery 61. The ener-
g1zation of relay 50 effects the attraction of
its spring-retracted armature 49 and through
1ts pawl 48 rotates ratchet-wheel 42 one step
and moves the fingers 44 and 45 into en-
gagement with the next set of contacts 46
and 47. The operation of the armature 49
also swings fork-switch 51 out of engage-
ment with contact 52 to deénergize relay 50
and thus permitits armature to withdraw and
throw switch 51 again into engagement with
contact 52 so that 1f ground is on contact 47
the same circuit will be completed again and
effect the rotation of wheel 42 another step,
this alternate malking and breaking of the
circuit being repeated until finger 45 en-
counters a contact 47 that is not grounded,
that 1s, which 1s connected to a relay 74 that
1s not energized, so that the switch-selecting
switch has selected a line selecting switeh,
and both are mn a position to respond in the
event of another subscriber removing his
telephone receiver from the hook, it being
understood 1n this connection that as many
different conversations may be held simul-
taneously as there are trunk-lines repre-
sented on the switch-board at the central
oflice, as hereinbefore suggested.

Central having received the number of the
subscriber’s telephone with which the call-
1ng-1n subscriber desires to be connected, in-
serts the calling plug 1 the spring-jack,
after fivst selecting an idle trunk line elec-
trically connected to the group in which the
desired subscriber is located. The operator
determines whether or not the line desired
1s busy by touching the tip of the operator’s
plug to the sleeve of the jack of the line
with which the calling subseriber wishes to
be connected, this being the usual method of
making the busy test. If the line is busy
the operator gets the busy call through her
head set. 1f the test shows that the line 1s
not busy, central operates key-plunger 129,
which first engages spring-contact 114 and
65 moves it from engagement with contact 120
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and into engagement with contact 124, and
incidentally moves contact 116 out of en-
oagement with contact 123. The continued
movement of the plunger 129 results in mov-
ing contact 115 out of engagement with con-
tact 118 and into engagement with contact
126. The disengagement of the contacts
mentioned removes the ordinary cord con-
ditions as will be understood, and the en-
oagement of contact 114 with contact 124
completes the following circuit: from bat-
tery 61 through 80 to the ground, then
through 125, 124, 114, ring 113 of the calling-
in plug, ring contact 94 of the jack, relay
99, 91, 24, 35%, 79, relay 74, and through the
part of conductor 80 back to the battery 61.

The energization of relay 74 results in the
attraction of its armatures 73 and 82, the
former moving from engagement with con-
tact 75 and into engagement with contact
85. The movement of armature 82 results
in its engagement with contact 84, the en-
oagement of 82 and 84 effecting the oper-
ation of switch 42 as hereinbefore described
to cause the same to operate and thus se-
lect an 1dle line-selecting switch, provided
finger 45 of switch 42 is engaged with the
contact 47 connected to the switch selected
by the operator.

The disengagement of armature 73 and

contact 75 opens the sleeve-line circuit as

heremnbefore described and thus prevents
any further operation of relay 5 from any
calling-in telephone by the removal of the
recelver from the hook.

The engagement of armature 73 with con-
tact 85, establishes an electrical connection
whereby, when contact between 115 and 126
1s made as hereinbefore retferred to, the de-
sired number of pulsations of current may be
sent over the tip of the trunk line by the
operation of key 127, the circuit thus made
and broken being as follows: from battery
61 through ground, 128, 127, 126, 115, tip
112 of the calling-plug, tip-contact 93 of the
jack, 98, tip wire 90 of the trunk line, 33, 35,
86, 85, 73 and relay 5 which 1s thus ener-
oized, back to the battery, this energization
of relay 5 vesulting in the operation of its as-
soclated line-selecting switch as many steps as
there are 1mpulses sent over tip of the trunk
lime by key 127, 1t being understood that a
certain number of unpulses will be necessary
to cause the switch bemg operated to select
the telephone of the called subseriber. Cen-
tral then withdraws key-plunger 129 which
results in breaking the engagement between
contacts 115 and 126 and the reéngagement of
contacts 115 and 118. It also results in the
breaking of the engagement between contacts
124 and 114 and the reéngagement of contacts
120 and 114, and 116 and 123, the reéngage-
ment of contacts 116 and 123 permitting cur-
rent to flow from battery 61 through ground,

92, 6, 89, 95, sleeve-contact 92 of the jack,

70

7d

380

80

90

95

100

105

110

115

120

130




YZ5,08V

V-4

sleeve 111 of the plug 116, 123 and 122 back 7 selecting switch for the trunk-line, adapted

to the battery. This circuit results i the

~energization of relay 6 which trips the asso-
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clated detent 20 and at the same time locks
the associated switch and closes the circuit
as before described and completes the talk-
g circuit, so that the subscribers may con-

verse without any chance of interruption.
After tip and ring of trunk line are 1 elec- |

trical connection with tip and ring of the
subseriber’s line, central listens in” to
ascertain if subscriber is busy. If not, she
“rings” the subscriber in the usual manner,
and when the latter takes his receiver off
the hook the talking circuit 1s just the same
as hereinbefore described and shown 1n the
right-hand line-selecting switch and connec-
tions, current flowing through the line cut-
off relay 56 and energizing same to cause it
to attract its armatures 57 and 58, thereby
breaking contacts 59 and 62 and preventing
the hine-relay 60 and common-relay 63 from
operating. The energization of relay 99 at-
tracts armature 100 trem engagement with
contact 101 and thus cuts out the trunk-line
relay 96 to prevent the lighting of the lamp
as long as such trunk hine is busy.

When the subscriber’s conversation 1s
ended and they hang up their receivers, the
cord lamps are hohted in the usual manner
viz. by the reopening of the tip and ring of
the line wires. The operator then withdraws
the plugs and thus removes negative battery
from sleeve-contact of jack and reopens the
circuit through relays 6 which permit the
withdrawal of armatuves 24 by their springs
and the consequent back rotation of the
switches to their original positions, by the
springs 9%, the cams 30 of the switch ratchet-
wheels 7 as the latter attain their original
positions, tripping the levers 26 as hereinbe-
fore explalned, and permitting the detents
20 to reéngage such ratchet wheels.

The operator’s talking set 1llustrated on
Sheet 3 1s of the ordmary and well known
type and is therefore identified as a whole
by the reference character A and 1t 1s be-
lieved that 1t is unnecessary to describe its
structural characteristics and operation in
view of the fact that it is claimed only as

a whole i connection with the elements de-

seribed and shown on Sheets 1 and 2.

From the above description it will be ap-
parent that I have produced a telephone sys-
tem embodying the features of advantage
enumerated as desirable and which is ob-
viously susceptible of change in various par-
ticulars without departmo from the spirit
and scope of the appended claims.

Having thus described the invention what

I claim as new and desire to secure by Let-
ters-Patent, 1s:—

1. In a common battery telephone system,
the combination with a trunk-line and a

for intermittent or step-by-step operation
and embodying a set of contact-fingers and
also sets of contacts for each telephone line,
means whereby the removal of a telephone
receiver shall complete a circuit through one
of said fingers and the contact engag'ed
thereby, means actuated by the completion
of said circuit for causing said switch to
operate and connect the telephone lime from
which the receiver has been removed, to the
trunk-line through the remaining contact
ingers, and means whereby centr al operator
may ¢ also effect the operation of said switch
and cause 1t to move said contact fingers
until said remaining contact fingers engage
contacts electrically “connected to the line of
the telephone with which communication 1s
desired.

2. In a common battery telephone System,
the combination with a trunk-line and ¢
oroup of telephone limes, of a telephone 11ne-

selecting switch for the tr unk-line, adapted
for intermittent or step-by-step operation
and embodying contact-fingers and also sets
of contacts for each telephone line, means
whereby the removal of the te ephone re-
ceiver shall complete a circuit, through one
of said fingers and the contact uw.;wed
thereby, means actuated by the eempletlon of
said circuit for causing said switch to oper-
ate and connect the tdephone from which
the receiver has been removed, to the trunk-
line through the remaining ﬁno'ers,, Instru-
mentalities whereby the central operator
may be placed in talking-connection with
the said telephone, and means whereby cen-
tral operator may also effect the operation
of said switch and cause 1t to move said con-
tact fingers until said remalning contact
fingers engage contacts electrically connected
to the line of the telephone with which com-
munication is desired.

3. In a common battery telephone system,
the combination with a trunk-line and a
oroup of telephone lines, of a telephone hne—-

selecting switch for the trunk- line, adapted
for intermittent or step-by-step operation
and embodying contact-fingers and also sets
of contacts for each telephone line, means
whereby the removal of a telephone receiver
shall complete a circuit, through one of said
fingers .and the contact enﬂeoed thereby,
means actuated by the cemplemon of said
circit for causing said switch to operate
and connect the telephone from which the
receiver has been removed, to the trunk-line
through the remaining fingers, instrumen-
talities whereby the central Opemtm may be
placed in talking-connection with the said
telephone, means whereby the central oper-
ator may signal the telephone of the called

subscriber and place the latter’s telephone in

- talking-connection with the first-named tele-

oroup of telephone lines, of a telephone line- | phone, and means whereby central oper-
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ator may also effect the operation of said ] contact and also sets of contacts for each

switch and cause it to move said contact-
fingers until said remaining contact fingers
engage contacts electrically connected to the
Iine of the telephone with which communica-
tron 18 desired. '

4. In a common battery telephone system,
the combination with a number of trunk-
lines and a greater number of individual
telephone lines, of a telephone line-selecting
switeh for each trunk-line, adapted for inter-
mittent or step-by-step operation and each
embodying contact fingers and a starting
contact and also sets of contacts for each
telephone line, connected in multiple with
thie corresponding contacts of all of the
other line-selecting switches, and a switch-
selecting switch adapted for intermittent
or step-Dby-step operation, having a con-
tact - inger and  contacts corresponding
i number and each connected to one
of the said starting contacts, and means
whereby the removal of a telephone re-
ceiver shall complete a circuit through the
said finger and contact engaged thereby
of the switch-selecting switch, and cause the
lime-selecting switeh connected to said con-
tact to connect the telephone from which the
receiver has been removed to the central
oflice through the trunk-line associated with
saxd line-selecting switceh.

5. In a common battery telephone system,
the combination with a number of trunk-
Imes and a greater number of individual
telephone lines, of a telephone line-selecting
switch for each trunk-line, adapted for in-
termittent or step - by-step operation and
cach embodying contact fingers and a start-
g contact and also sets of contacts for each
telephone lme, connected in multiple with
the corresponding contacts of all of the
other lime-selecting switches, and a switch-
selecting switch adapted for intermittent or
step-by-step operation, having a contact-fin-
ger and contacts corresponding in number
and each connected to one of the said start-
g contacts, and means whereby the re-
moval of a telephone receiver shall complete
a circuit through the said finger and contact
engaged thereby of the switch - selecting
switch, and cause the line-selecting switch
connected to said contact to connect the tele-
phone from which the receiver has been re-
moved, to the central office through the
trunk-line associated with said line-select-
g switch, and instrumentalities whereby
the central operator may be placed in talk-
img-connection with the said telephone.

6. In a common battery telephone system,
the combination with a number of trunk-
Iimes and a greater number of individual

telephone lines, of a telephone line-selecting

switch for each trunk-line, adapted for in-
termittent or step-by-step operation and each

embodying contact fingers and a starting { one of the said starting contacts, means

telephone line, connected in multiple with
the corresponding contacts of all of the
other line-selecting switches, and a switch-
selecting switch adapted for intermittent or
step-by-step operation, having a contact-fin-
ger and contacts corresponding in number
and each connected to one of the said start-
g contacts, and means whereby the re-
moval of a telephone receiver shall complete
a circult through the said finger and contact
engaged thereby of the switch -selecting
switch and cause the line-selecting switch
connected to said contact to connect the tele-
phone from which the receiver has been re-
moved, to the central office through the
trunk-line associated with said line-select-
ing switch, and instrumentalities whereby
the central operator may be placed in talk-
ing-connection with the said telephone, and
means whereby the central operator may
signal the telephone of the called subscriber
and place the latter’s telephone in talking-
connection with the first-named telephone.

7. In a common battery telephone system,
the combination with a number of trunk
lines and a greater number of individual
telephone limes, of a telephone line-selecting
switch for each trunk-line, adapted for in-
termittent or step-by-step operation and each
embodying sleeve, tip and ring contact-fin-
gers and a starting contact and sets of
sleeve, tip and ring contacts for each tele-
phone line, connected in multiple with the

~corresponding contacts of all of the other

line - selecting switches, a switch - selecting

switch adapted for intermittent or step-by-

step operation having a contact-finger and
contacts corresponding in number and each
connected to one of the said starting con-
tacts, and means whereby the removal of a
telephone receiver shall complete a circuit
through the said finger and contact engaged
thereby otf the switch-selecting switch, and
cause the line-selecting switch connected to
said contact to connect the telephone from
which the receiver has been removed, to the
central office through the trunk-line asso-
clated with said line-selecting switch.

8. In a common battery telephone system,
the combination with a number of trunk
Iines and a greater number of individual
telephone lies of a telephone-line-selecting
switch for each trunk line, adapted for in-
termittent or step-by-step operation and each
embodying sleeve, tip and ring fingers and
a starting contact and sets of sleeve, tip
and ring contacts for each telephone line,
connected 1 multiple with the correspond-
ing contacts of all of the other line-selecting
switches, a switch-selecting switch adapted
for intermittent or step-by-step operation,
having a contact-finger and contacts corre-
sponding 1 number and each connected to
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whereby the removal of a telephone receiver | nection with the second winding of the first-

shall complete a circuit through the said
finger and contact engaged thereby of the
switch-selecting switch, and cause the line-
selecting switch connected to said contact to
connect the telephone from which the re-
cerver has been removed, to the central office
through the trunk-line associated with said
lie-selecting switch, and instrumentalities
whereby the central operator may be placed
in talking-connection with the said telephone.

9. In a common battery telephone system,
the combination with a number of trunk-
limes and a greater number of individual
telephone lines of a telephone-line-selecting
switch for each trunk line, adapted for in-
ternuttent or step-by-step opemtlcn and each
embodying sleeve, tip and ring fingers and
a starting contact and sets of Slecvc tip and
r'ing COllt‘lCtS for each telephone hne con-
nected in multiple with the corlcspondlno
contacts of all of the other line- selectlng
switches, a switch-selecting-switch “adapted
for intermittent or step- by -step operation
having a contact-finger and contacts corre-
Spondmn in number and each connected to
one of the said starting contacts, means
whereby the removal of a telephone recerver
shall complete a circuit through the said
finger and contact engaged thereby of the
switch- selecting switch, and cause the line-

selecting sw1tch connected to said contact to
connect the telephone from which the re-

celver has been removed, to the central oflice
through the trunk-line associated with said
line-selecting switch, instrumentalities where-
by the central operator may be placed 1n
talking-connection with the said telephone,
and means whereby the central operator may
signal the telephone of the called subscriber
and place the latter’s telephone 1 talking-
connection with the first-named telephone.
10. In a telephone system, a switch com-
prising a ratchet-wheel provided with con-
tact fingers movable therewith, a starting
contact for engagement normally by one of
sald fingers and sets of other contacts for
successive engagement by said fingers, re-
spectively, a relay hfnflno a double Wlndlnfr
and yieldingly-retracted “armature having a
pawl, a yieldaingly-actuated detent ncrlnftlly
engaging the ratchet-wheel to prevent acci-
dental forward or backward rotation thereot,
a pair of contacts, one 1n electrical connectlon
with one winding and the other with the other
winding of said relay, a switch electrically
connected to the ﬁnoer ot the ratchet wheel
normally engaging thc starting contact, and
held by the said armature when retracted,
in engagement with one of said pair cf
contacts and adapted when said armature 1s
attracted to be moved thereby from engage-
ment with the said contact of said pair and
into engagement with the other contact of

named relay, a yieldingly-retracted arma-
ture therefor adapted when attracted to en-

cage the ratchet-wheel and disengage the
detent therefr om, & third relay hamno an

armature electrically connected ncrnmlhf to

the contact engaged by the switch actuated

by the armature of the first-named relay, and
means whereby the energization of the sec-
ond relay shall cause its armature to com-
plete a circuit through the third relay and
thus break the circuit through one winding
of the first-named relay.

11. In a telephone system, a switch com-
prising a ratchet-wheel provided with con-
tact fingers movable therewith, a starting
contact for engagement normally by one ot
said fingers and sets of other contacts for
successive engagement by said fingers, re-
spectively, a relay having a double Wlndlno
and a yieldingly- retracted armature hfwnw
a pawl, a yleldingly-actuated detent nor-
mally engaging the ratchet-wheel to prevent
accidental fcrward or backward rotation
thereof, a pair of contacts one in electrical
connection with one winding and the other

‘with the other winding of said relay, a

switch electrically connected to the finger of
the ratchet-wheel normally engaging the
starting contact, and held by the said arma-
ture when retmcted in engagement with one

of said pair of contacts and adapted when
sald armature is attracted to be moved

thereby from engagement with the said con-
tact of said pair and into engagement with
the other contact of said pair, a second
relay in electrical connection with the second
winding of the first-named relay, a yield-
ingly- retracted armature therefor adapted
when attracted to engage the ratchet-wheel
and disengage the detent therefrom, a third
relay having its armature electrically con-

nected normally to the contact engaged by

the switch actuated by the armature of the
first-named relay, means whereby the ener-
o1zation of the second relay ShELH cause 1ts
armature to complete a circuit through the
third relay and thus break the- circuit
through one winding of the first-named
relay, a movable cont‘tct a pair of contacts
clectrlcally connected to the remaining
ingers of the ratchet-wheel, one of which
18 ad&pted to be engaged by the armature of
the second relay when attracted by the latter,
and means whereby said movement of said
armature shall cause said movable contact
to engage the contact connected to the cthcr
ﬁnﬂer of said ratchet-wheel.

12. In a telephone system, a switch com-
prising a ratchet-wheel provided with con-
tact fingers movable therewith, a starting
contact Tor. engagement nomnally by one of
said fingers and sets of other confacts for
successive engagament by said fingers, re-

sald pair; a second relay i electll(}‘ll con- | sljcctwely, a relay having a double Wlndmo
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and a yieldingly-retracted armature having
a pawl, a yieldingly-actuated detent nor-
mally engaging the ratchet-wheel to prevent

accldental forward or backward rotation

thereof, a pair of contacts one 1n electrical
connection with one winding and the other
with the other winding of said relay, a
switch electrically connected to the fi nger of
the ratchet-wheel normally engwing the
starting contact, and held by the said arma-
ture when retracted, in engagement with one
of said pair of contacts and adapted when
sald armature 1s attracted to be moved
thereby from engagement with the said con-
tact of said pair and into engagement with
the other contact of said pair; a second relay
1n electrical connection with the second wind-
g ot the first-named relay, a yieldingly-

retracted armature therefor adapted when

attracted to engage the ratchet-wheel and
disengage the detent therefrom, a third re-
lay having its armature electrically con-
nected normally to the contact engaged by
the switch actuated by the armature of the

928,680

first-named relay, means whereby the ener-
gization of the second relay shall cause its
armature to complete a circuit through the
third relay and thus break the circuit
through one winding ot the first-named re-
lay; a movable contact, a pair of contacts
electrically connected to the remaining
fingers of the ratchet wheel, one of which 1s
adapted to be engaged by the armature of
second relay when attracted by the latter,
means whereby said movement of said arma-
ture shall cause said movable contact to en-
oage the contact connected to the other
finger of said ratchet-wheel, means for de-
energizing said second relay, and means for
returmnﬂ the ratchet-wheel and its fingers
to their 0110111a1 positions.

In testlmony whereof I affix my signature,
1n the presence of two witnesses.

DAVID W. MAY.

Witnesses:
L. B. WHERRITT,
(. Y. Tirorrr.
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