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To all whom 4t may concern:

Be it known that I, Lroxmas K. HrIcxs, a
citizen of the United States, vesiding at
Stinson, in the county of Calhoun and State
of West Virginia, have invented a new and
usetul Telephone System, of which the fol-
lowing 1s a specification.

~This mvention has reference to improve-
ments 1n telephone system and is designed
more particularly to insure privacy in multi-
party telephone lines.

The present Invention provides means
whereby any subseriber upon a line may call
up any other subscriber on the same line, at
the same time cutting out all other subseribers
Hurthermore, pro-
vision is made whereby a subscriber may call
up central for connection to some other line
and by means of an apparatus located at the
centrali ofiice the cperator thére may call up
any one of a number of subseribers on a
multi-party line and cut out all intermediate
subscribers, and those beyond the two parties
wishing to converse so that eavesdropping
or interference from other subscribers is
prevented. Morveover provision is made for
notifying all other subscribers of the fact
that the line is in use. _

The invention will be Dbest understosd

from a consideration of the following detail

cdeseription taken in connection with the ac-
companying drawings forming a part of this
specification, in which drawing—

Higure 1 1s a plan view of the selecting
mechanism taken from the dial side. Fig.
2 1s a side elevation of the same on a some-
what larger scale.  Tig. 8 is a plan view of
the structures shown in Figs. 1 and 2 with
the cover plate removed and some parts
shown in section. Fig. 4 is a view of the
structures of Ifigs. 1, 2 and 3 taken at right
angles to the showing of Fig. 2. Tig. 5 1z a
chagrammatic view of the electric civeuit at
two subsecribers’ stations. Tlo. § is a dia-
grammatic view of certain apparatus pecul-
1ar to the central station, some parts being
shown 11 elevation. Tigs. 7, 8 and 9 are de-
tail perspective views, Tie. 10 is a detail
section through the manually operated set-
ting part of the selecting mechanism.

Kererring to the drawings, the first more
particularly to Iigs. 1, 2, 3, and 4, there are
shown two spaced plates 1 and 2 secured to-
gether 1n separated relation by suitable
posts &, The plate 1 is provided near one
enc with a circular opening 4 through which

poitions of the interior mechanism are visi-
ble, and thisopening issurrounded by a scale
o, the purpose of which will hereinafter
appear.  LThe scale 5 and opening 4 are
covered by a glass plate § serving as a pro-
tection for the scale, as a bearing support
nereinafter described, and preventing access

to the mterior of the mechanism although

permitting the ready observation of the
same,

Lxtending centrally through the glass
plate 6, and concentric with the opening 4 is
a shalt 7 having step bearings in the plate 2
as 1ndicated at 8. The shaft 7 is provided
with bearings in the glass plate by means of
a collar 9 on one side of the glass plate into
which 1s serewed a bushing 10 on the other
side of the glass plate, the bearings being
thus clamped to said plate, which Iatter is
provided with a suitable opening for the

passage ot the bushing 10.

Below the bushing 10 the shaft 7 has se-
cured thereto
11 so that when the shaft is turned the hand
1T will rotate therewith. The hand 11 is
designed to cooperate with the index 5,
which Iatter is provided with an annular se-
ries of numbers or other indication, and the
hand, being visible through the opening 4,
may e brought into coincidence with any
one or more of the numbers in sucecession.
At the accessible end of the shaft 7 beyond
the collar 9 there ig a button 12 by means of
which the shaft may be rotated. In practice
this button may be made of hard rubber or
any other suitable material in any conven-
tent or ernamental shape.

Below the pointer 11 the shaft carries a
rateniet wheel 15 having as many teeth as
there are indications on the index 5 and
mounted upon a sleeve 157 which extends
upward from the wheel, the upper end of
said sleeve being adjacent to the pointer 11.
1he sleeve 15 is capable of rotating inde-
pendently of the shaft and anothier conduct-
g sleeve 13 ig carried upon and made fast
to the sleeve 15" but is, however, insulated
thererrom.  And upon the end of the
sleeve 15" adjacent to the pointer 11 is firmly
secured another pointer 14 rotatable with
said sleeve 157 and ratchet wheel 15. Pro-
jecting radially from the sleeve 18 at the
end thereof adiacent to the ratchet wheel 15
1s a conducting finger 16 and extending from
the sleeve 13 through a portion of the ratchet
wheel 18 a small arm 17 which after having

an indicating hand or pointer
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been carried through said wheel is then
bent at right angles to itseltf and terminates
in a finger 18 extending radially with rela-
tion to the axis of the shaft 7.

Suitably secured between the plates 1 and
2 1s an electromagnet 19 in operative rela-
tion to which is an armature 20 carried by
arms 21 projecting radially from an arma-
ture shatt 22 suitably journaled in the plates
1 and 2. 'The shaft 22 1s under the normal
control of a spring 23 tending at all times to
keep the armature away from the poles of
the magnet 19. Fast on and extending from
the “L:tm‘ﬂzule in a direction away from the
shatt 22 is a rod 24 having pivotally secured
at its free end a pawl 05 in operative rela-

tion to the ratchet wheel 15 before mentioned.
ihls pawl 1s formed to straddle the ratchet
wheel and 1s provided with two slots 26 and
27 1n line one with the other. The slot 27
1s near the end of the pawl 25 and 1s of such
size as to readily receive a single tooth of
the wheel 15, the other slot 26 receiving one
or more adjacent teeth, while the walls of
the slot 27 will prevent more than one tooth
at a time entering the said slot and conse-
quently the pawl will act upon the ratchet

~wheel 15, when operating the same, to move

1t a distance of but one tooth at a time.

The pawl 25 1s provlded with an angle
plate 28 in the path of which 1s an adjust—
able back stop screw 29 extending through
an ear 30 fast on one of the posts 3 con-
necting the plates 1 and 2. The rod 24 and
the pawl 25 are connected together by means
of a pivot eve 31, and movement of the
pawl about its pivot in one direction is lim-

1ted by means of a stop 33 engaging the rod

24. The pawl 25 1s also provided with a
inger 257 Which 1 opposite to the finger 32
and on the side of the rod 24 acijacent to
a bracket 33 which bracket 1s 1n the path of
he said finger 25 and 1s carried by the
same post 3 on which the ear 30 1s mounted
and 1s adjustable by means of a set screw
39.

The stop or bracket 33 1s made elastic by
being returned upon 1itself as indicated
at 113 and the screw 39 passes through one
leg of this returned end portion of the
bracket so that the active end of the bracket
where engaged by the finger 25" may be ad-
justed to “and fro with relation to said fin-
ger to permit a greater or less movement of
the pawl 25.

The 1nstrument as a whole will occupy
the relative position shown in Fig. 3, that
1s with the ratchet wheel lowermost and the
pawl below the ratchet wheel. The tendency
of the spring 23 to hold the armature away
from the poles of the magnet serves to hold
the pawl 25 in the posfclon ‘shown in Tig. 3
that 1s with the angle extension 28 engag-
ing the screw 29, and in this position the
pmvl is forced toward the ratchet wheel

958,248

with one of the teeth extending throuo‘h the
slot 27, If now the magnet e enerﬁlzed
the armature 1s attracted %0'3111813 the action
of the sli)ring 23 and as soon as the angle
tension 1s iree from the back stop screw

, the free end of the pawl 25 will drop
RWEL}T from the ratchet wheel 15. The move-
ment of the pawl 25 away from the ratchet
wheel 15 1s controlled by the finger 32, but
this movement 1s suilicient to free the pawl
from the ratchet wheel. The paw!l 1s now
moved forward until &topped by the bracket
33 engaging the finger 25" which, acting as a
le“vcr ralses the pawl again into engagement
with the teeth of the ratchet Wheel the
movement being such that the slot 97 re-
celves the next tooth to the one first en-
gaged thereby. Now when the magnet 1s

demcrgl?ed the spring returns the arma-

ture to its original position, and the pawl
05 is cansed ther eby to move in a direction
to rotate the ratchet wheel. In order to pre-

vent the pawl from escaping from the teeth

of the ratchet wheel in this active move-
ment, these teeth are slightly inclined as 1n-
dicated in the dr: awings, and the angle plate
28 of the pawl 25 extendmn downward in a
direction away irom the ‘eritur shatt 22
by its welght tends to raise the pawl into
eng qnement with the teeth of the ratchet
wheel and to hold it there. The return
movement of the armature and pawl under
the action of the spring 23 is arrested by the
back stop screw 29 which also serves to
nmintain the pawl 1n engagement with the
teeth of the ratchet wheel 10 and thus pre-
vent any farther movemﬂnt of the latter.
By successively energizing and deénergiz-
mg the magnet 19 the ratchet wheel is
caused to rotate in one direction step by step
to the desired extent as will hereimafter
appear.

fast on but insulated from the shaft 7,
and on the side of the ratchet wheel re-
note from the button 12 1s another sleeve
34 carrying an elastic contact brush 35 1n
the path of the finger 18 before described.
Finally there is secured to the Sh‘Lft 7 near
the step end 8, a toothed wheel 35", 1n the
path of the teeth of which 1s a pawl 30,
fast on and projecting from a rock shaft 37
journaled at its ends ] in the plates 1 and 2.
The pawl 36 1s held 1 elastic engagement
with the teeth of the wheel 357 by means of
a suitable spring 38 controlling the rock
<haft 37. The teeth of the wheel 35 are
rounded and the pawl 36 1s correspondingly
rounded so as to not interfere with the ro-
tation of the wheel when force enough 1s
applied to rotate 1t but at the same time
preventing rotation of the wheel and the
shaft under a force insufficient to cause the
pawl 36 to ride out from between the teeth
of the said wheel.

Mounted loosely on the rock shatt 37 ad-
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jacent to the pawl arm 36 is a yoke 40 from | the shaft 7, and its free end is in the path

which projects three spaced arms 41, 49,
and 43. o1
adapted to enter between the teeth of the
wheel 357, the arm 42 is in the path of & pin
44 projecting from the under face of the
ratehet wheel 15 near the periphery thereof,
and the arm 43 terminates m a plate 45
upon wiich may be displayed the words
“idle” and “ Buosy”

Hast on the under side of the plate 1 of
the frame of the structure is a diaphragm
46 close behind which the plate 45 is located.
The diaphragm 46 is provided with a slot
47 throngh which either the word “Idle” or
the word * Busy ” may be made visible, but
not both at the same time. When the pin
44 on the ratchet wheel 15 engages the arm
42, then the yoke 40 is rocked and the plate
45 1s moved to a position where the word
“Idle” 1s visible through the slot 47. At

the same time, the arm 41 is so moved that

1ts Iree end is no longer between two of the
teeth of the wheel 35” and this wheel may

then be rotated, since when the end of the

arm 41 1s between any two teeth of the wheel,
the latter 1s locked against rotation. TWhen
the pin 44 1s out of engagement with the arm
42, then the end of the arm 41 again drops
between two of the teeth of the wheel 35
and the “ Busy ” sign is again displayed. A
stop 48 on the under side of the diaphragm
46 limits the movement of the plate 45, and
the arms 41, 42 and 43 in a corresponding

‘direction, the arms being normally moved

by gravity, when not under the control of
the pin 44, though a spring may be used for
the same purpose if se desired. There is
also loosely mounted upon the rock shaft 37
adjacent the arm 42 and between the said
arm 42 and the arm 43 a pawl 367 the free
enct 37" of which is in the path of the teeth
of the ratchet wheel 15 and engages the
teeth of the said ratchet wheel and prevents
1t from rotating backward when the pawl 25
is moved against it by the energy of the
magnet 19. The pawl 86" is moved by grav-

1ty 1mto engagement with the teeth of the

ratchet wheel 15, thongh a spring may be

used 1f so desired.

Secured to but insulated from one of the
posts 3 1s a collar 49 carrying a conducting
brush 50 in electrical engagement with the
sleeve 13. This collar is clamped tight to

the post 3 with an intervening insulation by

means of a sultable screw 51 which mayv pro-
ject a distance beyond its engagement with
the collar to there receive a clamp nut 52,
tor the attachment thereto of an electrical
Also carried by the same post
3 which carries the collar 49, is another col-
lar 53 suitably insulated from the said post
3.and this collar carries two spaced elastic
brushes 54 and 55. The brush 54 is elastic
in the direction of the length of the axis of

The arm 41 terminates in a2 tongue

of the finger 16 carvied by the collar 13.
The brush 55 is elastic in the direction at
right angles to the direction of the axis of
the shaft 7 and is in electrical contact with
the sleeve 34 before referrved to. The brush
54 may be adjusted fo a nicety by means of
an adjusting screw 56 carried by the collar
53 1n an arm projecting from said collar.

In connection with the structure so fa
cescribed, there is used a seiies of three
spring brushes 57, 58 and 59, which may be
1n the form of ordinary leaf springs arranged
close to each other in parallel relation and
all firmly fixed at one end where they are
separated by msulating blocks 60.
three leaf springs are under the control of
a suitable push button 61, whereby they all
may be brought into electrical contact. The
spring brushes 58 and 59 are also under the
control of a switching mechanism consisting
of an 1msulating block 62 on the end of a
spring arm 63 suitably bent to be controlled
by a lever 64 pivoted at one end and at the
other end provided with a manipulating
handle 65. This device is so arranged that
when the lever 65 is moved in a direction to
engage the arm 63, the latter is actuated
against the tendency of its elasticity and the
msulating head 62 is brought into contact
with the spring brush 59 and forees the same
into contact with the spring brush 58, but
the movement of the structure is not suffi-
cient to cause contact between the spring
brushes 58 and 57.

In Ifig. 5 the line wires are indicated at
66 and 67, and are assumed to be attached to
each subscriber’s telephone instrument in the
particular branch considered, there being
from two to any desired number of subsecrib-
ers on a single line, thus constituting a multi-
party lme. Two subscribers’ stations are
shown in this fisure.

The conductor 66 is connected by a con-
ductor 68 to the telephone hook 70, and un-
der the control of this hook is contact 71
connected by a conductor 72 to the receiver
(3. The transmitter and its ecircuit have
been omitted from the drawings as being
unnecessary for the understanding of the
mvention, since they may be of the ordinary
type. The receiver has its other side con-
nected by a conductor 74 to the brush 50 be-
tore referred to. The conductor 74 is con-
nected by a conductor 75 to a bell 76, and
the other side of the bell is connected by an-
other conduetor 77 to a contact 78 under the
control of the telephone hook 70. This
same contact 78 1s connected by a conductor
(9 branched off from the conductor 77 to
one sice of the magnet 19, and the other side
of this magnet is connected by a conductor
80 to the spring hrush 58, swwhich latter is
connected by a conductor 81 to the conduc-
tor 67 at one side of the break in the con-
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tinuity thereof. The other side of the gap

in the conductor 67 1s connected by the con-

ductor 82 to the spring brush 59. The
~ spring brush 58 i1s also connected by the con-
5 ductor 83 to the contact brush 54 betore re-
ferred to, and as the brushes 54 and 55 are
1n electrical connection, this same brush 58
15 therefore, by the conductor 83, in elec-
trical connection with both brushes 54 and
55. 'The spring brush 57 1s connected by the
conductor 86 to the small battery 85 which
in turn is connected by a conductor 84 to a
conductor 68 which in turn is connected to
the line conductor 66.

At the central station is located the appa-
ratus shown 1n Iig. 6 1n addition to the set
such as has been described, which set 1s lo-
cated at each subscriber’s station. In this
apparatus, there are two electromagnets 87
and 88 mounted upon a suitable base which
may be made of some 1nsulating material
such as glass, porcelain or hard rubber. In
operative relation to the magnet 87 is an ar-
mature 90 mounted at one end upon pivot
support 91, and under the normal control of
a spring 92 tending at all times to move the
armature away from the poles of the mag-
net. Near the free end of the armature 90
on the side remote from the magnet is a
back stop 93.

In operative relation to the magnet 88 is
an armature 94 mounted at one end upon a
pivot pin 95, and under the control of a suit-
able spring 96 tending to move the armature
away from the polar ends of the magnet 88.
At the free end of the armature 94 there is
a back stop 97 on the side of the armature
remote from the magnet 88. The magnet
88 1s 1n such position that its armature 94
1s at right angles to the armature 90, and
the free end of the armature 94 toward the
free end of the armature 90, these free ends
being separated by, say, the space of an inch.
The space between the free ends of the ar-
matures 90 and 94 is spanned by a contact
lever 98 mounted at i1ts center upon a pivot
pin 99 and under the control of a suitable
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20
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40

45

spring 100 tending to move the contact on

its pivot so that one end 101 of the said con-
00
armature 90 while the other end 101 will
engage the free end of the armature 94, the
free ends of these armatures being in the
path of the ends of the said contact, but the
arrangement 1s such that the said contact
cannot be connected with both of the said
armatures at once. Since the base 1s made
of insulating material, the parts before men-

5d

tioned as secured thereto need no further in- |

60 sulating.

The malin line conductor 66 1s connected
to one side of the magnet 87 by the conduc-
tors 102 and 103 and the other side of the

sald magnet 1s connected to the armature 90
65 by the conductor 104. The armature 90 and

tact will engage with the free end of the

058,248

the contact 98 are capable of electrical con-

nection, and the said contact is connected to
the other main line conductor 67 by the con-
ductor 105. The conductor 102 connects the

line conductor 66 and a battery 106, the

other side of the battery 106 belng connected

by a conductor 107 to one side of the mag-
net 88, and the other side of the said mag-

net is connected by a conductor 108 to the

armature 94, which armature is capable of
connection with the contact 98 which 1s 1

turn connected by the conductor 105 to the

line conductor 67. -

Let it be assumed that the dial 5 contains
enough indications for a zero position which
may be indicated by zero and for central
which may be indicated, say by 1, and for
a number of subscribers, say from 2 to 20
of the dial indications, the showing of the
drawings being from zero to twenty. The
number of teeth in the ratchet wheel 15 and
the number of teeth in the wheel 35" will
agree with the number of the dial indica-
tions.

‘The index or hand 14 is so located with
reference to the pin 44 that when the hand
points to zero the pin 44 1s in engagement
with the arm 41 and the wheel 35" is thereby
unlocked, and the word “idle” is displayed
at the slot 47. When the parts are in this

some one number on the dial 5 which 1s the
number of the station under consideration,
each separate station on the same line having
a different number and the finger 16 of the
several stations being differently located for
this purpose, the location of the finger cor-
responding to the particular number of the
station, and such finger points to such num-
ber when the pointer 14 1s at zero.

The wheel 35" 1s unlocked when the
pointer 14 indicates zero and then the shatt
7T may be rotated by means of the knob 12
to any desired position.

1t will be understood that the fingers 16
and 18 are located at different points with
reference to each other in the different in-
struments on the same branch of the line so
that when the fingers 18 are all pointing to
the same indication on the dial and the
pointers 11 and 14 are at zero, the fingers
16 do not point to the same indication 1n
any two instruments on the line and these
fingers 16 are therefore at different points
with reference to each other, but the finger

16 1n some one of the instruments on a full -

and complete line is in contact with the
brush 54 and such contact takes place 1n turn
in all the stations.

To operate the system, the shaft 7 is
turned until the pointer 11 indicates the
number of the telephone station on the line
which 1t is desired to call up. This move-
ment of the shaft 7 also carries the contact
35 a corresponding distance from the contact
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18, these two contacts being normally in en- | will ring and so give the necessary signal at

gagement when the pointer 11 is at zero.

Assuming that the apparatus of Fig. 6 is
not 1nstalled 1 the system then the battery
35 1s made strong enough to ring all the call
bells and energize all the magnets 19 of the
Iine, and the connections are made in the
following manner.

The push button 61 is manipulated to close

the circuit between the brushes 57 and 58, it
peing understood that the lever 64 is nor-
mally in a position to bring the block 62
into contact with the spring 59 and force the
same 1nto contact with the spring 58 so that
under normal conditions the cirenit is closed
between the two springs 58 and 59. There-
tore when the push button 61 is actuated
there 1s a circuit established from the bat-
tery 85 by the conductor 86 to the spring 57,
thence to the spring 58 and by conductor 80
to the magnets 19 returning by the con-
cductors 79 to the contacts 78 and veceiver
hook 70, the receiver, of course, being on
the hook 70, and from the hook 70 the cir-
cutt may be traced by the conductor 84 back
to the battery 85. This energizes the mag-
net 19 and the rachet wheel controlled therve-
by 1s turned a distance of one tooth, and by
then manipulating the push button 61 the
requisite number of times the pointer 14 is
brought into coincidence with the pointer 11
and the contact arm or finger 18 is brought
into engagement with the spring contact 85
carried by the sleeve 34. Since the contact
inger 18 is in electrical connection with the
sleeve 13 and the contact finger 85 is in elec-
trical connection with the sleeve 34 there is
therefore now established a circuit from the
sleeve 13 to the sleeve 34 and betweeen the
spring brushes 50 and 55. While this is

oceurring impulses are sent to line through

the conductors 81 and 82, in each direction,
returning through the conductors 68 and 84
to the battery 85, and the particular instiu-
ment or station having the number to which
the 1ndex has been moved has its ratchet
wheel 15 moved correspondingly so that the
brushes 16 and 54 at that particular station
are then 1n engagement. Of course all the
other Instruments or stations on the line
have been caused to operate in like manner
and in some instances the brushes 16 may
have made engagement with the brushes 54
but have moved again out of engagement
therewith,

The ringing circuits of the two particular
stations under consideration are now coupled
together, the circuit to line being completed
at the home station through the fingers 18
and 35 and at the distant stations through
the brushes 16 and 54. By holding down
the push-button 61 on the last impulse given
to 1t Tor a considerable time a steady current
ows through the ringing circuit and the
bell 76 being of the ordinary trembler type

Y

the called station. This cirenit may be
traced from the battery 85 at the calling sta-
tion, to the brushes 57 and 05, thence by con-
cductors 51 or 82 to the main 67, and to the
called station, entering to the brushes 58 or
59 as the case may be thence by conductor 83
to the brush 54, brush 16, brush 50, condue-
tors 74 and 75, bell 76, conductor 77, contact
(8, hook 70, conductor 68 to the main 66, re-
turning to the calling station, thence by the
conductor 68 and conductor 84.back to the
battery 85. The signal having been given
the receivers may now be lifted off the hooks
and conversation may be carried on in the
usual manner.

The talking civeuit mav be traced from

-

the telephone 73, the current being caused in

the usual manner through the usual indue-

tion coil, through the hook 70, thence by con-

auctor 68 to themain 66, to thecalling station,
thence by conductor 68 there located to the
neok 70,telephone 73, conductor 74, brush 50,
brush 16, brush 54, conductor 83, conductor
31 or 82 back to the calling station, conduc-
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tors &1 or 82 there located, brushes 58 or 59 -

ot both, conductor 83, brush 55, contacts 18
and 35, brush 50, conductor 74, back to the
telephone 73 at the calling station.

Since the talking circuit is only completed
through the brushes 50 and 55 at the calling
station, and the brushes 16 and 54 at the
called station after the ratchet wheel has
been 1mpelled a sufficient number of times
corresponding to the number of the particu-
lar station desived, it will be seen that all the
other stations are out of circuit and eaves-
dropping is thereby prevented.

Vhen the calling subscriber has finished
he may again depress the button 61 the
requisite number of times until all the in-
struments have again reached the zero posi-
tion. 11 the calling subscriber fails to do it
any other subscriber whose intrument has
been disturbed may do the same thing.

When 1t is desired to operate the instru-
ments from a central station the apparatus
shown in I'1g. 6 is installed and is used both
tfor causing the movement of the local instru-
nents and for ringing the call bells at the
local station. In such case the battery 85 at
the subscriber’s station is used to energize
the magnet 87 only and this magnet being
normelly m a bridge of the line it is pur-
posely wound to such a low resistance as
compared with the cther magnets that the
greater portion of the electric current from
the battery 85 will flow through the coils of
the magnet 87 and not through the coils of
the other magnets on the line in sufficient
quantity to operatively energize the said
other magnets, the battery 85 at each sub-
scriber’s station being purposely too weak
when the central station structurve of Fig. 6

| 1s nstalled in the system to operate any of
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the magnets but the magnet 87. At the
central station the large battery 106 is for
the purpose of operating the 1nstruments
and ringing the call bells while the small
battery 85 at each station is then used only
to make the connections of the large battery
with the telephone line when it 1s desired to
call the other stations.

It is assumed that the dial 5 has enough
indications for a zero position and for cen-
tral, say indication 1, and for a number of
subscribers say 1ndications 2 to 20, the num-
ber of teeth in the ratchet wheel and 1n the
wheel 35" at each station agreeing with the
said indications. Then in order to call up
another station through the central mechan-
ism the switch 64 is first moved to a position

~to permit the spring contacts 58 and 59 to

separate and the push-button 61 1s then de-
pressed to bring the several spring contacts
57, 58 and 59 together. This coupTes up the
small battery 85 to the line and also sends
an impulse to the magnet 87 at central from
sald battery, the civeuit being from the bat-
tery 85 to brush- 57, thence to brushes 53
and 59, thence by one o1 the conductors 81
or 82 to the line wire 67, then by conductor
105 to the contact lever 98 and armature 50
and by the conductor 104 to the magnet 87,
returning by the conductors 103 and 102 to
the line wire 66 and back to the battery 85
by the conductors 68 and 84. The magnet
87 being thus energized attracts the arma-
ture 90 and moves it out of engagement
with the end 101 of the contact 98 which
1s normally in contact with said armature be-
cause of the springs 92 and 100 respectively.
Then the contact 98 1s moved by the spring
100 so that the other end 101 of said con-
tact makes connection with the armature 84
and this establishes the circuit from the
battery 106 through the conductor 107 to
the magnet 88 and from the other side of
the magnet by the conductor 108 to the
armature 94 thence by the contact 98 to
the other conductor 105 which 13 connected
directly to the line wire 67, the other side
of the battery being connected through the
conductor 102 to the other line wire 66.
Now as the armature 94 moves under the
attraction of the magnet 83 it engages the
end of the contact 90 remote irom the end
101. This rocks the contact 98 and thereby
moves the said other end 101 to a position
beyond the free end of the armature 90 so
that when the said armature 90 is returned
by the spring 92 to its normal position 1t
does not engage the contact 98. When the
push-button 61 is released the spring brushes
57, 58 and 59 separate and the circuit is
broken and the armature 94 1s returned by
the spring 97 to its normal position, and the
spring 100 rocks the contact 98 and causes
the latter to make connection at 1ts end 101
with the armature 90. Under these last
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named conditions the magnet 87 1s again
coupled up to the line and the magnet 88 1s
cut out and the apparatus has 1ts parts 1n
the position in which they were before the
push-button was moved. Kach time the
push-button 61 is actuated an impulse flows
over the line and operates the apparatus at
the central station as deseribed, thus causing
the closing of the battery 106 on the line
and the sending to line of a correspondingly
strong impulse which energizes the magnets

19 of the several instruments on the line

causing the rotation of the ratchet wheels
15 1n the same manner as was herebefore de-

scribed with relation to the system of Ifig. 5.

The signal is caused to ring and the talking
circuit 1s completed and conversation car-
ried on in the same manner as already de-
scribed. |

The circuit may be broken at any time by
either the calling subscriber or the receiving
one by moving the lever 64 to break contact
between the contact brushes 58 and 59, 1t
being understood that during conversation
these contacts have been closed at the calling
station and of course have not been sepa-
rated at the called station. After the circuit
has been broken in the manner just de-
scribed, the lever 64 should be again re-
turned to 1its normal position so that the
spring brushes 58 and 59 are kept in contact
to maintain the line intact for permitting
calls and conversations 1n the ordinary
manner. '

YWhat 1s claimed 1s:

1. In a telephone system, a subscriber’s in-
strument comprising a mechanically rota-
table toothed member, an electric contact
fast thereto, and a hand or pointer also fast
to said member, another toothed member, an
electric contact fast thereto and adapted to
engage the first named contact, an electric-
ally operated means for actuating the second
named toothed member step by step, a hand
or pointer fast to the said second named
toothed member, and electric circuit connec-
tions from each contact.

2. In a telephone system, a subscriber’s 1n-
strument comprising a manually operable
rotatable toothed member, an electric contact
movable therewith, a hand or pointer mov-
able with said member, another toothed
member, an electric contact actuated thereby
and adapted to engage the first named con-
tact, an electrically operated means for actu-
ating the second named toothed member, a
hand or pointer actuated by the said second
named toothed member, electric circuit con-
nections from each contact, and an index
common to both pointers.

3. In a telephone system, a subscriber’s in-
strument comprising a manually operable
rotatable member, an electric contact mov-
able therewith, a hand or pointer also mov-

| able with said member, another rotatable
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member, an electric contact actuated thereby
and adapted to engage the first named con-
tact, an electrically actuated means for actu-
ating the second named member step by step,
a hand or pointer actuated by the said sec-
ond namecd member, electric circuit connec-
tions from each contact, and another contact
acdlapted to maintain the circuit intact after
being broken at the first and second named
contacts. |

4. in a telephone system, a mechanically
rotatable contact, an electrically rotatable
contact, adapted to engage the first named
contact at a predetermined point in its rota-
tion, and means under the control of the
electrically actuated contact for locking the
mechanically actuated contact except at a
precetermined zero position.

5. in a telephone system, local stations
each provided with electrically operable se-
lecting mechanism and with a source of cur-
rent incapable of actuating the selecting
mechanisms at the other local stations, and a
central station relay comprising an electro-
magnetic circult controlling means respon-
sive to the current furnished by the current
sources at the local stations, electro-magnetic
circult controlling means responsive only to
comparatively strong current, and a current
source of requisite strength for the said last
named electro-magnetic means and coupled
to the line by the latter.

6. In a telephone system, local stations
each provided with electrically operable se-
lecting mechanism, and with a source of cur-
rent mcapable of actuating the selecting
mechanisms at the other local stations, and
a central station relay comprising electro-
magnetic circult controlling means respon-

4

sive to the comparatively weak current fur-
nished by the local stations, another electro-
magnetic means responsive only to compara-
tively strong current, means controlled by
the second named electro-magnetic means
tor cutting the first named electro-magnetic
means out of the circuit and a current source
of requisite strength for the second named
electro-magnetic means coupled to the line
by the means controlled thereby.

7. In a telephone system, local stations
each provided with electrically operable se-
lecting mechanism, and with a source of
current incapable of actuating the selecting
mechamsms at the other local stations, and
a central station relay comprising an electro-
magnet responsive to comparatively weak
current coming from the local stations, an
armature thererfor, another electro-magnet
responsive to comparatively strong current,
an armature therefor, a source of electrical
energy sullicient to operate the second named
electromagnet, an electric cireuit con-
trolled by the first named magnet to cause

the charging of the second named magnet,

means controlled by the armature of the
second magnet for cutting the first named
magnet out of circuit and line conductors
normally in circuit with the first named
magnet and controlled by the second named
magnet to recelve the charge of the current
source located at the central station.

In testimony that I claim the foregoing
as my own, 1 have hereto aflixed my siena-
ture 1n the presence of two witnesses.

LEONIDAS E. HICKS.

VWitnesses:
WeBstER LANCASTER,
JOSHTA DUOUGLAS.
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