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To all whom it inay concern:

Be it known that I, Crarence A. ANDER-
SON, a citizen of the United States of Amer-
ica, and a resident of Salina, Kansas, have
invented certain new and useful Improve-
ments in Party-Line Telephone-Ixchanges,
of which the following is a specification.

My invention relates to party line tele-
phone exchanges and has for its object im-
provements in such devices.

For the purpose of giving some prelim-
inary information as to the general char-
acter of the invention herein involved, I will
state some of the principal characteristics
set forth in the drawings, and as will be fur-
ther explained hereinafter.

Briefly, the principal characteristics may
be stated as follows: The system is a party
line exchange of the lock-out type adapted
to use central energy for both operating and
talking. Lock-out systems are of various
constructions, but they all involve one char-
acteristic, namely, the use of some apparatus
by which an unusual or special movement
is made at the desired local stations on the
line, by which special movement that par-
ticular station is connected telephonically to
the party line, whereas other stations in
which such movement does not occur are left
disengaged or locked out, as the ordinary
term 1s used.

The system uses a calling device at the
central office, from which device impulses
are sent over the party line to operate the
devices at the local stations. In the present
case these impulses are alternately in oppo-
site directions; the switching devices at the
local stations being made so that they will
be operated by such impulses. When oper-
ated in this way, the armatures of the elec-
tro-magnets used for propelling the switch-
ing devices are not returned to their normal
positions by springs, but by reverse current.
The impulses flowing in one direction are
called operating impulses, whereas the im-
pulses flowing in the opposite direction are
release impulses. In the present case, how-
ever, the release impulse does not of itself
cause a release in the switching mechanism,
which is effected only when there is associ-
ated with it a secondary impulse, the two
together effecting the complete release.

For convenience I shall hereinafter desig-
nate the alternating impulses from the cen-
tral office calling device as primary impulses,
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while certain other impulses which are as-
sociated with them for causing the special
movement and also for causing the release I
shall term secondary impulses. In the pres-
ent case I use a power drive for the calling
device and arrange a magnetic clutch for

“connecting the calling device to the power

drive when the station is selected. The
process of selecting the station is accom-
plished by placing upon the calling device,
or adjacent thereto, a series of numbered

“keys, each key representing a different local

station on the party line. The depression
or manipulation of a key to select a desired
station automatically connects the calling
device to the power drive. I also provide
in the same apparatus automatic arrange-
ments or connections for stopping the call-
ing device and permitting it to return to
normal position as soon as it has completed
the cycle of impulses for which it is set. In
this connection I will say that the calling
device is made so as to be applicable to the
large number of stations on a party line, but
it 1s set so that it will operate beyond the
greatest number of stations that exist upon
any of the party lines which it serves. Thus,
if the calling device should be made for
twenty stations and should be used in a
place In which ten or twelve stations would
be the greatest number on any one party
line, then the device would be set s¢ that it
would operate for that number of stations
and would return to normal position as
soon as it had completed sending a sufficient
number of impulses to accommodate that
number of stations. T also provide an auto-
matic arrangement for ringing or signaling
the selected stations; this automatic ar-
rangement being so made that the calling
device will cause the ringing circuit to pass
over the party line without any special ma-
nipulation by the subscriber. I also provide
the calling device with connections so ar-
ranged that when it begins its operation,
the first thing it does is to send a series of
impulses over the line so as to permit all
the switching devices at the local stations to
return to their normal positions in case they
had not been returned previously.

In the drawings, Figure 1 is a front eleva-
tion, partly in section, of the switching de-
vice used at the local stations; Fig. 2 is a
partial bottom view of Fig.1; Fig.8isa side
elevation, partly in section, of Fig. 1; Fig. 4
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is a bottom view, partly in section, with the | wheel A* and the number of steps required

parts removed which are shown in Fig. 2;
Fig. 5 is a diagram of the central office ap-
paratus; Fig. 6 is a diagram showing two
local stations on the party line, and a jack
and associated parts that belong to the cen-
tral office, and Fig. 7 is a section showing a
suitable construction for the magnetic
clutch, by which the calling device is started
into operation.

The switching devices of the local stations
are in their main mechanical constructions
very similar to other devices which have
been in general use and, therefore, I need
only describe so much as will be necessary to
illustrate the changes which I have intro-
duced to meet the requirements of the gen-
eral mode of operation hereinafter to be
described.

The switch is mounted upon a base A
and consists of a ratchet wheel A* which is
provided with a pawl mounted upon the
armature lever of a magnet 85. The magnet
85 is polarized so that impulses in opposite
directions move the armature lever back and
forth. When the armature lever is moved
in one direction, the pawl drives the ratchet
wheel A' forward, whereas when the arma-
ture lever is moved in the opposite direction
the tail end of the pawl engages a pin 160
and is raised from engagement with the
wheel. Pivoted at 161 is a holding pawl 162
which is released by the armature lever 163,
operated by a cut-in magnet 64 on the lower
part of the base A. Tt will be evident from
what has just been stated that after the
ratchet wheel A® has been advanced, an
operation of the armature 163 to release the
holding pawl 162 will not release the ratchet
wheel unless the driving pawl is simul-
taneously released by the release movement
of the armature lever belonging to magnet
85. Also that a release movement of this
armature lever will not of itself release the
ratchet wheel unless the armature 163 moves
simultaneously therewith. At the other end
of the magnet 64 is an armature lever 164,
and adjacent thereto is a catch 165 adapted
to hold the armature 164 in a retracted po-
sition when the magnet 64 is energized. A
pin on the ratchet wheel A releases the
catch 165 when the ratchet wheel returns to
normal position.
tion is previously known. The other end
of the armature lies parallel with the mag-
net 64 and is adapted to engage a series of
contact springs located just beneath said
magnet. The particular way in which these
are closed will be best seen by the diagram
of Fig. 6, and will be described in the de-
scription of the operation.

On the ratchet wheel A® is an arm 166,
which is adapted to engage a spring 93 and
push it into engagement with the spring 92.
The arm 166 is adjustable on the ratchet

This particular construc-

before the next closure takes place will de-
pend upon that adjustment. At station No.
1 this adjustment 1s such that the contact is
closed when the ratchet wheel has made one
step. At station No. 2 the closure will occur
when the ratchet wheel has made two steps,
and so on. Adjacent to the ratchet wheel
are two springs 27 and 28, one of which rests
against the actuated part of the shaft for the
ratchet wheel Al The adjacent unnum-
bered spring is used in some forms of ex-
change employing the same style of switch
but 1s functionless in this. When the
ratchet wheel is in its normal position the
springs 27 and 28 are in electrical connection
with each other, but as soon as the ratchet
wheel is moved from normal position this
electrical connection is opened. Adjacent to
the armature lever, operated by the magnet
85, are some contact springs which are actu-
ated by the movement of said lever. The
circumstances under which connections are
made and broken by these contacts will be
best understood by the diagram and will be
described hereinafter.

Referring to Fig. 7, 167 is a continuously
driven power shaft, on which is loosely
mounted a disk 141, upon which disk is
wound the coils 74 of the clutch mechanism.
Secured by a feather or pin and slot to the
shaft 167 1s a disk 169 which turns continu-
ously with the shaft 167, but is axially mov-
able thereon. If a current is sent through
the coils 74 the disk 169 is attracted to the
disk 141 and the two move together as long
as the current flows through the coils 74
Upon breaking the circuit through these
coils the disk 141 returns to its normal posi-
tion in any convenient manner. I have
shown a weight 170 as secured to one part
of the disk 141; said weight by its gravity
falling to the lowest position, which lowest
position corresponds to the normal position
of the disk 141.

Adjacent to the disk 141 is a plate 107, in
which are a series of holes 171, and in any
one of these holes a special pin may be
placed, which special pin is engaged by the
mner one of two projections on arm 91 se-
cured to the disk 141.  Also in the plate 107
are holes, in which are placed insulated pins
90. TFor convenience of illustration I have
shown the pins 90 as set in insulated seg-
ments of the plate 107. Connecting wires
ran from the pins 90 to a series of keys
marked “1,” “2,” ete. These keys are se-
lecting keys for selecting the stations; thus,
key No. “17” represents station No. 1, and
key No. “2 7 represents station No. 2, and so
on. The pins 90 lie in the path and are con-
tacted by the outer projection on the arm 91,
when said arm is moved by rotation of the
clisk 141 to which it is secured. In one por-

tion of the disk 141 are a series of serrationsg 27
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which are adapted to engage an insulated

roller and its spring 41. Such engagement
with the serrations causes the spring 41 te
vibrate to and fro between contact points
40 and 82, as will be hereinafter described.
On a p01t10n of the disk 141 are insulated
contact springs 79 and 80. These contact
springs are normally out of connection with
each other and are pressed into contact with
each other when the disk 169 is attracted
bV current flowing through the coils T4.
Forming part of the calhno device is a
bn 110 mounted to slide 101101tud1nf111y on
guide pins, or in suitable gnides and is
moved either by the attr action of a magnet
105, or by the depression of one of the keys,
Nos. %17 “0? ete. These keys are so ar-
ranged ’rhf\t when one of them is pushed
downward it strikes the upper part of the
adjacent hook 88, which hook is secured to
but insulated from the bar 140. The hook
88, when it engages a depressed key holds
that key in a depressed condition until the
bar is moved still farther to the vight, which is
accomplished by the current flowing through
the magnet 105. The effect of this is that a
current through the magnet 105 releases any
depressed key and permits it to return to
normal position. The movement of the bar
140 to the right shifts certain electrical con-
nections, as will be re adﬂy seen by examin-
ing the diagram in Fig. 5. This slnft cuts

‘7011t the connections to the generator G.

In addition to the p‘trtlcuhrs so far de-
seribed there are a number of electrical con-
tacts, a plug with its connections, a signal
lamp, contact and other parts, which will be
readily understood from the dLSul‘lpthD of
the operation, which operation may be set
forth as follows: The subscriber removes his
receiver and his hook rises to close contact
at 80. A current flows:—battery Z—20—
21—99—-93 2495 926—27—28 (closed in
normql p0%1t10n)—99v—h—~T—h~— 30-—31—
383—34—35—36—87—38—39—7. This
cnergmes magnet 39 to c].ose 137 to 138,
whereupon current flows from the battery Z
through the local circuit to light the lamp
189. This in turn informs the operator that
a subscriber on this particular party line
has called. The operator then inserts a plug
(lower right hand corner of Fig. 5) in the
jack of the line from which the call comes.
This breaks the cirenit for magnet 39 at 21—
22 and 3(—98, and the consequent deéner-
gization of the magnet 39 breaks the ecircuit
for the lamp 139. The o perator then presses
key 100 to the left for the purpose ¢f con-
necting her telephone set to the calling line.
As such connections are well known the op-
erator’s telephone set and connections there-
for are not shown in the drawings. Upon
learning who called and who is wanted she
deplesses the corresponding keys on the call-
ing device. For convenience 1t will be as-

8

sumed that subscriber at station No. 1 called
and wants the subscriber at station No. 2,
and that both are on the same party line.
She therefore depresses key “17 and “27,
shown at the lower left hand part of Fig.
5, which kevs represent stations 1 and 2
Depressing a station indicating key until it

is canght and held by its correspondmo hook

88 moves the bar 140 to the right to close
contacts 76 and 77, and also shifts the con-
tact springs 49 and 58 from the contacts at
their left to those at their right. This last
cuts the generator G from connection to the
plug used. She also presses key 100 to the
right to close connections to 51 and 60,
whereupon a current flows:—X-—40—41—

49 14—4-5—16—47 —48—49—50—51—52—
58—37 — i i

i 0—0101111d—\ Also, X—
54 05 base—aG 57— —61—

62—-22—-23— 9425 of each station on the
line—63—64—65—066—67 (closed by impulse
through 85)—43—ground—X. = The im-
pulse first described is in that direction
through the magnet 85 which causes its ar-
mature to move 1n the release direction, and
the other impulse through the magnet 64
releases the holding pfm'l 162. The two of
them coming together releases the switching
mechanism to pernnt it to return to normal
position if it is not there previously.

The 1mpulse previously described through
magnet 45 causes its armature 70 to engage

69; “when a current flows: Y—68—69— 70—
T1—T72—73—coil 74 of the magnetic clutch-—
75—76—77—78—Y. This operates the

magnetic clutech to drive the serrated disk
141, and in its operation it closes 79-—80 to
produce g, shunt circuit for the magnetic
coil 74 around the contacts 69—70.

The release impulses through 85 and 64,
previously described, continue until the disk
has moved far enough to break connections
with 55 and to bring the servations into en-
gagement with the “insulated roller on the
spring 41. When this occurs the spring 41
by its own tension moves from contact 10
to contact 82, when a current flows: X—54—
81—82—41; "and over the previous circuit
through magnets 85 to ground at each loecal
station. This is an impulse from the oppo-
site pole of the battery to that previously
described and operates to advance the
switches of all stations one step. As the
disk 141 advances the serrations cause the
spring 41 to vibrate between contacts 40 and
82, sending alternate operating and releasing
impulses through the magnets 85. These re-
lease impulses do not, however, release the
switches because complete release depends
upon the simultaneous operation of magnets
64 to release the holding pawls, and no im-
pulse flows through those magnets by the
operation of the serrations alone. The im-
pulses, therefore, simply move the driving
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pawls back and forth to operate (advance)
the switches.

As the disk 141 advances, the outer con-
tact on the end of the arm 91 engages the
insulated ping in the plate 107. At the
time it has advanced far enough to strike
the first pin 90 the ratchet wheel at station
No. 1 has advanced enough to have arm 166
close contacts 92—93. When the arm 91
has advanced far enough to engage the sec-
ond pin 90, the ratchet wheel at station No.
1 has moved far enough to have its arm
past ‘contacts 92—93, while the uvratchet
wheel at station No. 2 has reached the posi-
tion at which its arm 166 will close the ad-
jacent contacts 92—93. The same is true
with respect to the succeeding pins 90 and
the contacts 92—93 at the other local sta-
tions.

As 1t has been previously assumed that
key “1,” which corresponds to station No.

1 and the first pin 90 has been pressed, it
consequently follows that when arm 91
strikes this pin a current will flow from gen-

erator (3—86—87—88—key “17—89—first
pin  90—91 141-—56—57—58—59—
60-—61—62—29—23—24—25 of station No.
1—63-—64—065— 92—93— 142143 —

around—G. This operates the magnet 64 to
attract its armature, and, as the ratchet
wheel at this station has moved from its
normal position the armature is held in its
attracted position so as to maintain the elec-
trical connections of the contact springs just
below the said magnet 64. This holding of
the armature 164 18 due to its being caught
and held by the hook on the lever 165, the
said hook belno enabled to accomphsh this
result by reason of the advance of the
ratchet wheel so that the pin thereon is re-
moved from contact with the other end of
the lever 165. This construction is shown in
Fig. 1. The releasing armature of the mag-
net 64 is also attracted at the same time, but
as the contacts with the pins 90 are arranged
to occur only when the spring 41 engages
contacts 82, and consequently when the mag-
nets 83 are driving their respective ratchet
wheels, this action does not release the
switch., When the arm 91 connects with
the pin 90 connected by the second key
which was depressed by the operator, a like
result occurs at the corresponding local sta-
tion.

In a portion of the plate 107 is a series
of holes in any one of which a special pin
may be placed. This portion is connected
through battery W to magnet 103, the con-
nection being shown to the phte adjacent
to the last hole. This pin is in the path of
the inner projection on the arm 91, and
when the arm comes into contact with this
pin a current flows: W-—105—106—56—
bas 108—W. Energizing mag-
net 105 draws its armature and the bar 140

980,857

to the right so as to release the depressed
station selecting pins from the hooks 88, by
which they were held in a depressed condi-
tion. The deénergization of the magnet 105
by the arm 91 passing the special pin in the
plate 107, permits the bar 140 to return to
its normal position as shown in Fig. 5.
When this occurs the generator ( is cen-
nected to the line and a ringing circuit is
completed: G—86-—109-—58—59—60—61—
62—22—23—24— 95— 94— 95—96—97—98—
99 —101'—102 ~381—382—338-—384—35--36—
37— 5352 51 —50—49--110—G. This
signals the selected subscribers, and this
ringing is maintained as long as the opera-
tor holds the key 100 p1essed to the right.
Normally this will be until the calling “de-
vice has reached its normal position after
being released by the impulse through the
magnet 105. The subscribers having been
qonﬂed will remove their receivers when
the talking circuit will be :—I at Statlon No.

1T .~ 303132 33— 3
station No. 2~33———39A81—-—30- H — T e
K—29—907—96—95—94 4 back to
station No. 1—25—984—95—96—97—29—K.
The battery 146 at central furnishes the
energy for this talking. When through
talking the subscribers hang up their ve-
ceivers which operates the clearing-out drop
144 by breaking its circuit at the receiver
hook. The operator then presses key 145
and simultaneously presses key 100 to the
right as before. A release impulse then
flows from battery X through key 145 and
thence over the originally described release
circuit. As the key 145 has no notch by
which it is caught and held in the de-
pressed position, it returns to normal po-
sition as soon as the operator lets go of it.

What I claim is:—

1. The combination with a series of local
stations, a central office, and a party line
connecting the stations to the oflice, of de-
vices for sendlncr operating im aulses from
the office to the smtlons, a gener thor for simi-
larly sending signaling nnpulses a series of
station selecting keys, one for each station,
and connections cooperating into said keys
whereby a depression of any one of them
will connect said devices to the line while the
release of a depressed key disconnects the
devices and connects the generator.

2. The combination with a series of local
stations, a central office, and a party line con-
necting the stations to the office, of devices at
the office for sending operating and signal-
ing impulses to and throuoh the shtlons,
plug and cord for conne(’tmg said devices to
any party line terminating in the office, a
series of station selecting kevs and connec-
tions cobperating into said keys whereby
upon the manipulation of one of them to
select a station, connections will be made to
cause the sending of operating impulses while
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the release of a-manipulated key will make
connections to cause the sending of signaling
impulses. '

3. In a lock-out party line system, switch-
ing devices at the local stations, a selecting
device at the central office provided with
means for connecting it to any party line, a
series of keys on the selecting device, by the
manipulation of one of which a correspond-
ing station on the connected party line is
selected, and automatically operating means
for setting the selecting device into opera-
tion by manipulating one of said keys.

4. In a party line system, the combination
with switching devices at the local stations,
by the operation of which selected stations
are telephonically connected to the line, of a
power shaft located at the central office, a
normally 1dle impulse sending device adapted
to be connected to and be driven by the
shaft, a plug and cord by which a party line
may be connected to the impulse sending de-
vice, a series of keys, by the manipulation of
one of which a corresponding station on the
line is selected for telephonic connection, and
means by which the manipulation of any key
for the purpose of selecting a particular sta-
tion causes the automatic connection of the
impulse sending device to the power shaft.

5. In a party line system, the combination
with the switching devices of the local sta-
tions, and the selecting device at the central
office provided with station indicating keys,
of a power drive for the selecting device, and
automatically operating means for connect-
ing the power drive to the selecting device
upon the manipulation of one of its station
selecting keys.

6. In a party line system, the combination
with the switching devices of the local sta-
tions, and the selecting device at the central
office provided with station indicating keys,
of a power drive for the selecting device,
automatically operating means for connect-
ing the power to the selecting device upon
the manipulation of one of its keys, and
automatic means for releasing the selecting
device from the power when it has completed
its cycle of operations.

7. In a party line system, the combination
with the switching devices of the local sta-
tions, and a source of electricity for operat-
ing them, of a selecting device arranged to
send impulses alternately in opposite direc-
tions to operate the switching devices, means
by which a secondary impulse associated
with one of the impulses sent in one direc-

_tion will connect a selected station to the

60
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line, and means by which a similar sec-
ondary impulse is associated with an impulse
in the opposite direction the switching de-
vices will automatically be returned to their
normal positions. i

8. In a party line system, the combination
with the switching devices of the local sta-

S

tions, of means for sending impulses alter-
nately in opposite directions through said
switching devices, and additional means for
associating a secondary impulse with a pri-
mary impulse in either direction so that such
secondary impulse is also sent through said
switching devices.

9. In a party line system, the combination
with devices at the central office for sending
impulses alternately in opposite directions,
and means for associating a secondary im-
pulse with an impulse in either direction, of
switching devices at the local stations ar-
ranged to be advanced step by step by the
alternating impulses, means by which a sec-
ondary impulse associated with a primary
impulse in one direction will operate a se-
lected switching device to connect its sta-
tion telephonically to the line, and means
by which a secondary impulse associated
with a primary impulse in the opposite di-
rection will release all of the switching de-
vices.

10. In a party line system, the combina-
tion with devices at the central office for
sending impulses alternately in opposite di-
rections, means for associating a secondary
impulse with an impulse in either direction,
and a series of keys one of which controls
the association of the secondary impulse with
a different one of the primary impulses in
one of said directions, of switching mecha-
nisms at the local stations adapted to be ad-
vanced from normal position by the alter-
nating impulses, means by which a second-
ary impulse controlled by the manipulation .
of a particular key will operate a selected
switching mechanism to connect its station
telephonically to the line, and means by
which a secondary impulse associated with
a primary impulse operates to release the
switching mechanisms.

11. In a party line system, the combina-
tion with the switching mechanisms of the
local stations arranged to have their opera-
tions controlled by combinations of impulses
sent from the central office, of an impulse
sending device arranged to send primary
impulses alternately 1n opposite directions
to advance the switching mechanisms and
to associate secondary impulses with differ-
ent ones of the primary impulses to further
control and to release the switching mecha-
nisms, a serles of station indicating keys
each one of which controls the association
of a secondary impulse with a particular one
of the primary impulses, and means by
which the manipulation of any one of said
keys starts the impulse sending device into
automatic operation.
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12. In a party line system, the combina- -

tion with an impulse sending device at the
central office, means for causing it to send
impulses alternately in opposite directions
over the line, and means for associating sec-
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ondary impulses with different ones of the
impulses previously mentioned, of switch op-
erating magnets at the local stations ar-
ranged to have their armatures vibrated to
and fro by the alternating impulses, and
other devices at the local stations arranged
to be operated by the secondary impulses.
13. In a party line system, the combina-
tion with a calling device arranged to send
impulses alternately in opposite directions
from the central office and over the line, and
means for associating secondary impulses
with particular ones of the previously men-
tioned impulses, of switch operating mag-
nets at the local stations arranged to have
their armatures vibrated by the alternating
impulses, means by which a secondary im-
pulse associated with a primary impulse of
one direction serves to connect a selected
station telephonically at the line, and means
by which a secondary impulse associated
with a primary impulse of the opposite di-
rection serves to release the devices con-
trolled by the switch operating magnets.
14. In a party line system, the combina-
tion with switching mechanisms at the local

980,857

stations adapted to have their operations
controlled by impulses sent from a central
office, and a calling device for sending such
impulses, of devices for controlling the im-
pulses sent so that a particular station will
be selected, and electrically operated means
also controlled by said devices for starting
and stopping the calling device.

15. In a party line system, the combina-
tion with switching mechanisms at the local
stations, and a device at the central office for
sending impulses to control the switching
mechanisms, of selecting devices for control-
ling the impulses so as to cause the switch-
ing mechanism of a selected station to op-
erate differently from the switching mecha-
nisms of stations not sclected, and electri-
cally operated means controlled by the se-
lecting devices for starting and stopping the
impulse sending device.

Signed at Wichita ICs. this 19 day of Feb.

1910.
CLARENCE A. ANDERSON,
Witnesses:
Roperr T. Braig,
H. C. Arspavacm.
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