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To all whom it may concern:

Be 1t known that I, Samusrn A. NorstroMm,
a citizen of the United States of America,

and a resident of Chicago, county of Cook,
and State of Illinois, have invented certain
new and useful Improvements in Telephone-
Exchanges, of which the following is a
specification.

My invention relates to party line tele-

phone exchanges and has for its object im-
provements 1n the operation of such ex-

changes.
In the accompanying drawings, Figure 1
1s a _sectional elevation of the calling device

used at the central office; Fig. 2 is a plan of
partly broken away; Fig. 3 is a

the same,
detached plan of part of the operating
mechanism on line 3—3 of Fig. 1; Fig. 4
1s a partlal section on line 4—4 of Fig. 1;
Fig. 5 i1s a plan of the switching mechanism
used at the local stations; Fig. 6 1s a diagram
of the electrical connections at the central
office; Fig. 7 is a diagram of two local sta-
tions connected by the party line to the
central office.

In the calling device, A is a casing

through the center of which 1s a shaft B.
Secured to the shaft B is a ratchet wheel C -

having its teeth rather far apart. Mounted
loosely upon the shaft B is a serrated disk

-D having two or three times as many serra-

tlons as there are teeth in the ratchet wheel
C. Secured to the disk D is an arm Dt
which has on its outer end a pivoted cross
bar D2, which cross bar carries on one end
thereof a pivoted pawl D2® adapted to en-
gage the teeth of ratchet wheel C. As shown
in Fig. 2, there are springs adjacent to D?
and D?® which normally act to push outward

the parts they touch, the result of which is

to cause the pawl D3 to engage the teeth of
the ratchet wheel C. _

Pivoted at a convenient place on the frame
work of the calling device is a lever E which
has a roller It* adapted to engage the serra-
tions on the disk D, and a spring E? for
holding the roller against the serrations.

Carried on the lever E are two insulated

5{()

by
N

contact springs adapted to vibrate between

adjacent contacts whenever the lever E is

vibrated. Such vibration is caused by any
rotary movement of the disk D.

Whenever the shaft B, and consequently
the ratchet wheel C secured thereto, is ro-
tated in the direction of the arrow in Fig.

| consequence 1s that the pawl D3 doe

2, the engagement between the pawl D* and
the ratchet wheel C causes a like rotation of
the disk D. Whenever the ratchet wheel is

rotated in the opposite direction, the teeth

of the wheel pass under the pawl D2 and do
not cause a rotation of the disk D until a
pin C' in the wheel C strikes the arm D,
or some corresponding projection secured
to disk D, after which the disk D rotates
with the wheel C. | -

On the top of the calling device is a dial
F provided with a series of numbered holes
E* in which may be inserted pins F2, as
shown in Fig. 1. On the cross bar D2 is a
hump D* adapted to engage any pin in-
serted 1n one of the holes F1.
of holes F* in the dial F' corresponds to the
number of serrations in the disk D. |

When the ratchet wheel C is rotated in the
direction of the arrow of Fig. 2, each amount
of motion which equals the angular dis-

tance between one hole ¥’ and the next

causes one vibration of the lever E and the
consequent shifting of the adjacent contact
springs. When, however, the hump D* on
the lever D* engages a pin F? in a hole F’,
1t lifts the
permits the disk D to pause while the wheel
C continues its movement. To prevent the
hump D* from being stuck on the pin which
it engages, the position of this hump with
respect to the pin and the position of the
roller It* to the serrations in the disk D are
such that at the time when the pawl D3 is
released from the wheel C, the roller E! has
passed the apex of a serration so that the
spring K2 acts to force the disk D, and con-
sequently the arm D* and the cross bar D2,
forward in the direction of movement so
that the hump D* may clear the pin F?.and
permit the pawl D?® to again engage the
ratchet wheel C. To prevent this forward
thrust of the arm D* from causing the pawl
D3 to reéngage the same notch in the wheel
C from which 1t was released, the said pawl

1s pivoted on the cross bar D2 and provided

with a slot which engages a pin D? on the

- cross bar. At the instant when the pawl

D3 1s released from the ratchet wheel C the
adjacent engaging spring pushes the pawl
D?® 1 a rearward direction a little farther

- than enough to compensate for the forward

movement of the arm D* due to the action
of the roller ' and the spring E2.  The

- -.
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- connections broken and others made.
‘springs are the terminals of cord and plug

'
T\

o

Jever K.

two or three contacts by said springs.

its mormal position after being moved.

B.

jacent to each pin L2 are
‘extend to the outside of the casing A, and 1n
their normal position they rest 1n the posi-

“Mmovement

1s a disk of insulating material M?*

1{3811 age the notch from which it 18 released |
but thb next one to 1t.

As soon as the p.:ml
D® engages the next tooth of the wheel C the
disk l) which had been stationary during
the angular movement of the wheel C equil
to the dl%tance between one tooth and the
next, again starts on its forward movement
causing " vibrations of the lever E and conse-
quult contacts by the adjacent springs.

A condensed statement of the results aris--

ing from the construction and operation just
described is that a uniform rotation of the

chaft B eauses a uniform series of contacts

to be made by the springs carried on the
When a pin is 1nserted in one of
the holes in the dial, a contact by the mov-
ing mechanism with that PIN causes a pause
to occur in the series of contacts by the

springs on the lever K for a period of time

consumed 11 making
1t
two or three pins are inserted 1n the dial
then there will be two or three such pauses.

On the bottom end of the shaft Bisa clock
spring B* which acts to return the shatt t;z
connects the 5hf1ft B with
mechanism 13°,

equal to that normally

tramn of gears I3
q  COVernor

At one side of the center of the casing A
is a second shaft I. which 1s connected by
means of the gears L' with the man shaft
These gears are made about four to one
so that a ]mrtml rotation of the shaft I, will
cause a complete or nearly complete rotation

of the shaft B. In the shaft I are a series

of pins I.* each of which has an upturned
end. Loosely mounted on the shaft I, ad-

]GVBI‘:: M whiceh

tmn shown in full lines 1n Fig. 2. By push-

ing any one of the levers M by hand to the

dotted position shown in Iig. 2, the lever
strikes the pin L2, as shown 1n T 12. &, and
causes a movement of the shaft T.. This
1s communicated through the
oears 1.t to the shaft B and causes a rotary

movement of that shaft :md the parts actu-
ated thereby.

Upon releasing a key M after being so
mmred the spring B* 1‘*0131111’13 all ])dlt% to
normal position. Attached to each lever M
Pro-
vided with notcl’les-adapted to be eng aﬂed
by adjacent springs when the cmleﬁ]}ond
ing lever is in its normal position. When
a Tever M is moved these springs are pushed
outward so as to have their normal electrical

connections (Figs. 8 and 6).
On the shaft B 1s a collar N having a pin

of the lever N°.

the object of
which is to regulate the s])eed of the shaft
under the action of the spring B

These

080,886

a loose arm N3. The arm N? has two sur-

faces of different radii either of which 15

adapted to be engaged by a roller N* on a
1{,?61" Ns,  (See j[‘w 4). This lever 1s
plvoted on an cld]d@@llt part of the frame,
and a spring N°¢ holds the roller N* 1n con-
tact with the arm N&.

There are 1nsulated contact springs

70

mounted upon and moved by the movement -

When the roller N* rests
on the part of arm N? having the greater

radius, then the springs on the arm N° male |

electrical connection with adjacent contact
points. When the roller N* rests on the
surface of lesser radius, then this electrical

142

connection is broken, ‘md this 1s the normsl

condition. When the shaft B is moved
from its normal position the pin N* leaves
the pin N-.
macle a nearly complete rotation the pmn N*
strikes the pin N2 on the opposite sice and
moves the arm N® so that the roller N* rests
on the larger radius. When the shaft B re-
turns to its normal poeltmn the pin N!
strikes the other side of N2 and moves the
arm N® so that N* will again vest on the
lesser raclius. |

The switching mechanisms used at the

local stations (3011%1%t each of a ratchet wheel
and a polarized magnet for operating it.
When a current ﬂow in one flll‘ectlt}n
through the magnet the switching mecha-
nism 1s advanced step by step.

switching mechanism 1 1S released and returns
to its normal position. EKach ratchet wheel

has one tooth missing and 1s provided with

primary and Qecond‘u‘v holding pawls. It
only the primary holding p..-uvl engages the
wvheel, then the advance movement of the
wheel will stop when the space left vacant
by removing one tooth reaches that pawl;
but 1f both holdmo pawls engage the wheel,
then 1t will not 5top unless the magnet stops
operating. When the magnet 1s opemtmn

uniformly in the 01‘(:111111‘Y manner, the re-

When the
current flows in the opposite direction the

By the time the shaft B has

90
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ciprocations of its armature keep ‘the sec-

ondary holding pawl from engagement with
the wheel, but if there is a pause in the
operation of the magnet then the secondary

into connection with the w’ heel. Each Tatchet
wheel carries a locking device so arranged
that 1f this pause 1n 1t5 operation comes at
a predetermined point i 1ts advance move-

115

holding pawl has time to drop by gravity

120

ment, then the secondary pawl 1s locked to

engage the wheel and the wheel may be
moved beyond its otherwise normal qtop—
ping point.

ancd not at the cr'ltlml pomt then the sec-

ondary pawl is locked from engagement

with the wheel. A switching mechanism
of this kind 1s 1llustrated 1in Tlo* 5, 1n which

IC represents the coils of the p()lallfed mag-
N* adapted to engage a second pin N” on | net, and I* the armature lever which' car-

If pauses occur at other points
125
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ries a driving pawl K? for engaging the
wheel K®. K* and K% are respectively the
primary and secondary holding pawls. An
unbalanced disk K is provided with a slot
adapted to engage a pin on the pawl K.
A pin K7 in the disk K¢ lies adjacent to the
path of a flange on a sector K* carried by
the ratchet wheel K3. The blank part of
the wheel 1s shown at K.

At the cdifferent stations the sectors IKK®
are different distances from the pins X7 so
that when the switching mechanisms are
simultaneously operated these flanges arrive
at the pins K™ one at a time. When the
switching mechanism is operated by con-
tinuous impulses through the magnet K,
each retracting movement of the pawl K2
strikes a projection on the pawl K°® and

drives 1t from engagement with the wheel
In a continuous series of impulses

K.
through the magnet K these blows on the
pawl IS5 are frequent enough to prevent that
pawl from acting as a holding pawl. Such
a serles also keeps the pin K7 driven inward
toward the center of the wheel K3 so that
the flange on the sector K® may pass outside
of said pin K" and hold the pawl K5 per-

manently from acting as a holding pawl. |

If, however, there should be a pause in a
series of 1mpulses sent through the magnet
I and this pause should oceur when the
flange on the sector I8 is close to the pin K7,

then this pause will permit the pawl K5 and

wheel I° to settle into position shown in
I1g. 5. If an impulse is sent through K
immediately after such a pause, then the

flange on K*® will pass inside of K* and hold

K? so that it cannot be driven out of acting
as a holding pawl.

The switching mechanism is released by
sending an 1mpulse in an opposite direction
to the operating impulses. Such an impulse

causes the lever K* to move toward the right

so that the back end of pawl K> will en-
gage and litt pawl K° At the same time
a_ tail-piece on the pawl K? strikes a pin
K, and an arm K° on the lever K strikes
a tail-piece on the pawl K* These actions
I1ft the pawls K? and K* from the ratchet
wheel K.* The return of the switching mech-
amism 1s accomplished by cords wrapped
around the spindle of the wheel K® and
extending to contact springs 5 and 17, as
shown 1n Fig. 7. In the normal position
of the switching mechanism these two
springs are in electrical connection with ad-
Jjacent springs outside of them, but upon
the first forward step of the mechanism
these connections are broken by the con-
traction of the springs 5 and 17 due to the
winding of the connected cords upon the
spindle of the wheel 3. When the ratchet
wheel has been moved far enough to bring
the blank part K° to the primary holding

pawl, spring 5 just touches spring 67, while |

!

S

spring 17 is close to but does not touch the
adjacent spring 68. If the secondary hold-
ing pawl 1s in engagement with the ratchet
wheel K*® so that that wheel may have its
blank space moved beyond the primary hold-
ing pawl, then one or two steps beyond the
normal stopping point closes the connections
of all of the inner springs on both sides.
Connected to the armature of the magnet
K 1s a piece of insulation which engages two
springs 14 and 15. These springs act to

| bring the armature to its mid-position when

moved for either propelling or releasing
the switching mechanism. In normal posi-
tion these two springs are in electrical con-
nection with each other through an inter-
mediate block which they both touch, but
when the armature moves in either direction
this connection is broken.

At each local station there are a receiver
R, a hook H, a generator G, a ringer Q, and
contacts and connections as shown. At the

70

79

80

85

central office there are, in addition to a call-

ing device having the parts described, a
battery X, a biased magnet or vibrator S,
a generator (', a ring back key W, a series
of switch-board keys V, plugs P, Pi, ete.,
for each key M on the calling device, a jack
J and a drop T for each party line entering
the central office, and electrical connections
as shown and as will appear from further
description. _

In Iig. 7 the two stations illustrated are
marked *“ No. 1.” and “No. 8.” and for the
purpose of describing the operation it will
be assumed that the subscriber at No. 1
wishes to talk to the subscriber at No. 8.
The subscriber at No. 1 turns the crank of

his generator when a current flows:—
G—1-—2—8—4 -5 6—7T—8—-9—10—T—11
—12— of No. 1—13—14—15—16—17—18—

19—G. This calls central when the operator

inserts plug P! in jack J and moves the
switch board key V to spread springs 25 and

50 to connection with their adjacent springs.

Beginning at the receiver of No. 1 the talk-

ing circuit is:—R—20—8—4 5678

21 of P'--22-93--924 95 96— 927 R—
28—29—30—31—32—33—34
12—13—14—15—16—17—18—19—H—37—
38—R. When the operator at the central
office 1s 1informed that No. 1 wishes to talk
to No. 8, she inserts pins I'? in the holes F*
which are numbered “1” and “8” for con-
venience of determination. She then re-
moves plug P* which is connected to the
answering cord, and inserts plug P, which is
connected to the calling cord. She next
pushes the key M on her calling device which
18 assoclated with the calling plug used, to
the limit of its movement and releases it.
The first movement of the lever M causes

the 1nsulation M! attached thereto to shift

the engaging springs 48 and 51 from those
between them to those on the outside. The

35—36—11—

90
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‘movement of the lever also causes the ratchet |
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wheel C to move 1n the direction contrary to
the arrow in Fig. 2. At first the ratchet
wheel C passes idly under the pawl D? until
the pin C! strikes the lever D, after which
the two travel together causing a rotation of
the serrated disk D and a vibration of the
lever . During this part of the movement
the outward vibrations of E are without ef-

fect because the arm N® and lever N° are 1n

normal position, but at each inward vibra-

tion a current flows —X—39—40—41—42
484l g5—A6— 47— 48—49—35—36—11—
19 of each local station—K—6-—7—8—50—

1B

20

=
e)

-~ )
)

51—52 55-—56—HT—58—X. These

are impulses in the release direction through
~the switching mechanisms of the local sta--

tions, and continue up to the end of the
pushing movement applied by the operator
to the kev M. The only effect they have 1s

to insure that the switching mechanisms are

fully released and are at their normal posi-

“tions.

30

35

- B9—60—61—062—55—54

35—49—48—47—40

At the end of the pushing movement ap-
plied to the lever M the arm N° is moved
sa as to move the lever N® outward and close
the connections of the springs carried there-

by. When the calling device begins its re-

turn movement upon the release of lever oz

kev M, each outward vibration of the lever

T eauses a current to flow i —X—39-—40

38—

6 of each station—K-—12—11—86-—
_ A5—B56— 57 — 58 — X.
This is an impulse in the operating di-
rection through the switching mechanisms

of all stations and causes them to advance.

Tach outward movement of the lever I to

cause an operating movement of the switch-
ing mechanisms 1s followed by an inward

movement which closes the circuit for a re-

45

80 in voltage by reason of the fact that the ar-

35

lease impulse as before described. But
with the lever N% in its outer position there
is a branch of this release circuit closed from

46 through the vibrater S—63—064-—065—

66— T7—B8—X. This branch through the
vibrator S actuates its armature to break the
release cirvenit at 42, The armature of 5 1s

Tlight and operates very quickly to make an 1

Dbreak this release circuit at 42. The total
result is that this release impulse which fol-
 lows an operating impulse, 1s broken up 1nto

a series of very short release impulses which
are ‘incapable of releasing the switch, but

which serve to destroy any residual mag-

netism in the magnet K and to assist in re-

turning its armature lever to its normal po-

sition. These release impulses are not only
short as to length of time but are reduced

mature of S vibrates so quickly as to make

a poor contact at 42, which poor contact

quses resistance at this point and reduces
the voltage of the current flowing over the

Tine and through the branch for S. 'The |

| which they travel.
53——bH2—H1—H0—

980,886

magnet S and the magnets K of the stations
are in bridees of the circuit from the bat-
tery X. The current flowing from the bat-

tery over this circuit 1s divided so that part

flows through each bridge. I1f there are

three stations on the line there will be four

bridges and, considering the resistance of

o

each bridge to be the same, the magnet S

and the three magnets K would each receive
one-fourth of the current flowing from X.
I£ the line should have fifteen stations on it,

then each magnet would receive one-six-

teenth of the current. It will thus be seen
that the amount of current flowing through
< is inversely proportional to the number of
bridges on the line. Consequently, when the
line is long and has many stations on it, the

amount of current flowing through S 1s less

than when the line is shorter. This reduced

current through S results in 1ts armature

moving more slowly than when the current
is oreater. This slower movement of this
armature gives a better and longer contact

at 42 and thus permits a greater current to
90

flow in the short impulses over a heavily
Joaded line than over one with a less load.

The polarized relay or magnet S thus serves

as an automatic means for controlling or
regulating the current in these short im-
pulses to correspond to the load on line over
_ By reason of the fact
that these short release impulses assist the

return of the armature levers K* at the local

stations., the retractile springs for these ar-

mature levers may be lighter than would be

necessary if no such impulses were used.
With light springs at these places the oper-

ating impulses do not need to be so heavy as

when stronger springs are used. This 1s
105 -

particularly advantageous on long lines hav-
ing many stations. | '
Each operating impulse together with 1ts
series of very short impulses in the opposite
direction serves to advance the switching
mechanisms one step forward. As station

80

100

110

No. 1 is one of the stations to be connected

to the line, a pin F? is in hole number one
and immediately after one operating im- -
pulse and its reverse impulses are sent the

hump D* on the cross bar D? strikes the 1n-
serted pin and releases the pawl D? from the
wheel C. This causes the serrated disk D

to stop in its rotary movement until the next
tooth in the wheel C comes up to and en-
120

starts again. This stopping and restarting

oages the pawl D?, after which the disk D

of the disk D causes a pause to occur in the

series of operating impulses being sent by
the vibration of the arm: K. At the time

when this occurs for a pin placed in hole
No. 1 of the calling device, the flange on

125

he sector K® of station No. 1 is closely ad-

iacent to the pin K on the wheel K°. The

pause in the veturn blows delivered by the
driving pawl K2 on the secondary pawl K°
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permits that pawl to settle down into en-

“gagement with the ratchet wheel K?, and

also permits the pin K7 to swing outside of
the path of the flange on sector K8. When
the operating impulses recommence after
this pause the first impulse advances this
flange past the pin K with the result that
the secondary pawl K5 of this station is re-

tained as a holding pawl and the blank part

K® of the wheel K* can be moved beyond
the primary pawl K* The same operation
occurs at-station No. 8 as a result of a simai-
lar contact with the pin placed in hole No.
8 of the calling device. At the intermedi-
ate stations, and the stations beyond No. 8,
there are no pauses when the flanges of sec-
tors IX® are close to pins K7 with the result
I pins
and hold the corresponding pawls IX° from
acting as holding pawls. At all of the sta-
tions where this occurs the ratchet wheels
Ix* are stopped when the blank parts K?°
reach the primary holding pawls K*.

At the beginning of a forward movement
of the switching mechanisms the springs 17
are 1n contact with the springs 18. If the
receiver R of any station should be off of
its hook H when the first impulse is sent
from the central office, then there 1s a closed
branch of the operating circuit which runs
through the hook H and receiver R, which
branch contains the condenser 69. Under
these circumstances the condenser 69 re-
celves a charge, which, upon breaking the
circuit, 1s discharged and sometimes causes
the switching mechanism to “kick back” so
as to cause a release at the wrong time.
In the present case this branch circuit is
broken at 14 or 15 by the first movement of
the armature of the magnet X as the result
of an i1mpulse sent through that magnet.
This break prevents the condenser from be-
coming fully charged as the result ot an im-
pulse, and the break being open for an ap-
preciable period of time during the for-
ward movement, whatever charge may have
got 1nto the condenser 69 is dissipated and
does not aflect the magnet K. Immediately
aiter the first movement the connection is
broken between 17 and 18, but immediately
after a switching mechanism has been ad-
vanced with its blank part K° beyond the
primary holding pawl electrical connection
18 made with the inner springs adjacent to
the springs 5 and 17. These springs close
a similar branch through the condenser 69.
Heretofore I have purposely insured the
closing of such a branch so as to cause the
concdenser to be charged as the result of an
1mpulse flowing through the operating mag-
net, and 1 have used the discharge of the
condenser to destroy residual magnetism in
the operating magnet to prevent sticking.
This 1s a successful means for accomplish-
ing the desired result, but as aforesaid, it

S

| sometimes happens that this discharge is

powertul enough to cause a release of the
switching mechanism and a disorganization
of the system. I have heretofore provided
means tor preventing the condenser being

charged as the result of an impulse being

sent through the magnet associated with the
switching mechanism and have substituted
therefor the series of minute reverse or re-
lease 1mpulses before described. This fea-
ture of the invention is in effect a transfer-
ence Irom the local stations to the central
office of means for preventing the armatures
of the magnets from sticking, and the pro-

vision of additional means for preventing
the original means, though retained, from

operating as 1t heretofore operated. As
now made the means for preventing the
armatures of magnets at the local stations

‘from sticking is controlled by mechanisms
which form part of the calling device.

The number of operating impulses sent
by the return movement of the calling de-

vice 1s enough to cause the switching mech-

anisms which have their secondary pawls
acting

three steps beyond their normal stopping

as holding pawls to move two or
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positions. Preferably the impulses are nu-

merous enough to cause five or six or more

extra steps and the switching mechanisms
are stopped at two or three extra steps by

striking some convenient abutment. Such

an abutment may consist of pins 70 located
behind the springs whose electrical connec-
tions are to be closed, and the stopping may
be the result of such closure. Such surplus
of 1mpulses is without effect to disorganize
the operation while it at the same time pro-
vides means for overcoming any misstep of
one of the switching mechanisms. The clos-
ing of connection to the inner springs adja-
cent to the spring 17 immediately after the
switching mechanism has been advanced
with 1ts blank part K° beyond the primary
holding pawl closes a branch from 11 to 7
through the ringer Q as follows:—11—19—

95
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16—14—16—16—17—68—19—H—Q—in-
side spring adjacent to 68 and then to 6—7.

"The five or six or more impulses just men-
tioned passing over this branch cause an
‘automatic signaling of the selected stations.

Atter the calling device has sent the neces-
sary number of operating impulses, and as
1t reaches 1ts normal position, the pin N

strikes the other side of the pin N2 and re-

turns the arm N® to normal position, which
1s the position shown in Fig 4. In thus re-

115

120

turning to normal position the insulating '

block or piece M* permits the springs 48 and -

ol to again assume the position shown in
Fig. 6. This change cuts out the battery X
and cuts in the alternating generator Go.
By pressing ringing key W the current
flows —G*—46—45—44—43—49 41 left
hand contact closed by W and thence to in-
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side spring in contact with 48—49

29

36—11—192 of the selected stations—13—

- 14—15—16—17—68 —19 —H —Q-—1nside

o

springs adjacent to 68 and then to 6—1

8—50—51 and inside spring 1n contact there-

with, and thence through right hand springs

10

15

20 -

29

more firmly against the contact 42.

closed by W to G*. This impulse from the
alternating generator G* for operating the
ringer () at the local station passes over

~the line 11—7 so that they pass through the
‘branches for the magnets I at the local

stations in the release direction. The branch

~ from 46 through the relay S is in the direc-
tion to operate 1ts armature and break up
‘this impulse so that it will not be effective

to release the switches of the subscribers.

It is sufficient, however, to ring the bells as
“these Dbells may have clappers without
springs. The 1mpulse just described 1s, of

course, immediately followed by another i
the opposite direction from the generator

G*. This impulse does not operate the re-
lav S as that relay is biased or polarized

and the only action 1s to press the armature
_ ' The
circuit for this impulse has a branch in the
operating direction through the magnets K,

~ but as the switching mechanism operated by

~ these magnets have already reached the
30 |

‘through them are without effect upon the

limit of their movements, such 1mpulses

switches. They do, however. cause a greater

or less amount of operation by the magnets

40

the connection-

‘I, which operation serves to shorten the

impulse through the ringer Q by breaking
between 14 and 15. This
ringing is in addition to and independent
of the automatic ringing before described.
After the subscribers have finished their
conversation they indicate that fact to the
central office in the ordinary manner. The
operator then pushes the key M as before,
except that she pushes it for only a part of
its movement and not enough to change the
position of the arm N2, As before described,
this sends a series of release impulses which

 release the switching mechanisms and per-

50
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mit them to return to normal position.
What I claim 18—

1. The combination with the stations of a
party line exchange, of a device for sending

~a series of impulses over the party line to
saild stations, means by which one or more

cessations of impulses are caused to oceur at
predetermined points and of specified dura-

~ tion in a series of impulses so sent and means
-~ bv which a station is telephonically connect-

60.

65

ed to the line as the result of such cessation
of impulses, the particular station so selected

being determined by the location of the ces-
sation of impulses in the whole series of 1m-
pulses. '

9. The combination with the stations of
a telephone exchange, of a device adapted to
be set into operation for the sending of a

gl

080,886

series of impulses through said stations, au-
tomatically operating means for causing @

cessation of impulses to occur at any desired

point within the series of 1mpulses so sent

and means by which a station is telephoni-
cally connected to the line as the result of

such cessation of impulses, the particular

station so selected being determined by the

location of the cessation of impulses in the

whole series of 1mpulses

3. The combination with the stations of
a party line exchange, of a calling device

arranged to be set into automatic operation,

means by which a series of 1mpulses are sent

over the line by such operation, means by

which a cessation of impulses 1s caused to

75

80

automatically occur at anv desired point in
said series of impulses and means by which

a station is telephonically connected to the

line as the result of such cessation of 1m-
pulses, the particular station so selected be-

ing determined by the location of the cessa-
tion of impulses in the whole series of 1m-

pulses.

4. In a selecting device, a wheel and means

85

for moving it, a contact maker for sending

impulses, connections between the wheel and .
the latter for operating the latter, and auto-
matically operating means for disconnecting
98

the contact maker from and then re-connect-

the operation of the contact maker.
5. The combination with the moving parts

of a selecting device, of a contact malking de-

vice connected to and operated by said mov-
ing parts, antomatically operating means by

ing it to the wheel so as to cause a pause m

100

which the contact making device 1s tempo-
rarily disconnected from its driving mecha-

nism so as to cause a temporary pause 1n its
operation, and an adjustable device by which

such pause is caused to oceur at any desired

noint in the operation of moving parts of
the selecting device.
6. The combination with the stations of a

telephone exchange, of a selecting device ar-
ranged to send impulses alternately 1n oppo-
site directions through said stations, and

means by which the impulses in one of said
directions is broken up into a series of very
short impulses.

7. The combination with the stations of a
telephone exchange, of mechanism for send-

ing a series of operating impulses through

110
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said stations, and means by which each im-

pulse in said series is followed by two or
more impulses of short duration m a direc-

tion opposite to said operating 1mpulses.

3 The combination with the electro-mag--

126

netic switching mechanism of a telephone

exchange, of a station selecting device ar-
anged to send impulses for causing the

operation of such mechanism, and devices
by which each impulse so sent 1s followed

by two or more impulses of very short dura-

‘tion in the opposite direction whereby resid-

b
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ual magnetism is neutralized in said electro-
magnetic switching mechanism.

9. The combination with the switching
mechanism of a telephone exchange, and a
magnet for operating it, of mechanism for
sending a series of impulses through said
magnet to operate it, of means by which
each 1mpulse so sent 1s followed by two or
more impulses in the opposite direction
throungh said magnet, each of said two or
more 1mpulses being of a duration too short
o cause a reverse operation of said magnet.

10. The combination with the stations of
a party line exchange, and electrically oper-
ated switching mechanisms therefor, of a
station selecting device arranged to send
impulses alternately in opposite directions
through said switching mechanisms, and a
vibrating magnet associated with said se-
lecting device and arranged to break up the

1mpulses in one of said directions into sec-

tions of short duration. -

11. The combination with the stations of
a party line exchange, electrically operated
switching mechanisms therefor, and an.elec-
tric circuit including the switching mecha-
nisms of said stations and extending to a
central office, of a battery at the central
office, two open branches from said battery
to said circuit, devices for closing the comn-
nections of said branches alternately so as
to send 1mpulses in opposite directions over
sald circuit and through said switching
mechanisms, and a make and break device
In one of said branches arranged to be oper-
ated by a current flowing therethrough.

12. The combination with the central
office, the local stations, and the conductors
of a party line exchange, of an impulse
sending device at the central office arranged

to send impulses over said conductors, a

magnet at each station permanently con-
nected in bridge of said conductors, a con-
denser at each station located in a normally
closed branch bridge of said conductors, and
means by which upon impulses being sent
over said conductors to operate said mag-
nets, the operation of said magnets will
break the said branch bridges.

13. The combination with the central
office, the local stations, and the conductors
of a party line, of a switching mechanism at
each station permanently connected in bridge
of said conductors, a condenser at each sta-
tion located in a normally closed bridee of
sald conductors, an impulse sending device
located at the central office, means by which
an 1mpulse sent by said device over said
conductors will cause an operation of the
switching mechanisms at the local stations,
and means by which the operation of a
switching mechanism serves to break the
connection of the bridge including the said
condenser., '

14. The combination with the central of-

3

ce, the local stations, and the conductors of
a party line exchange, of a magnet at each
station permanently-connected in bridge of
said conductors, a condenser at each station
connected 1n a normally closed bridge of said
conductors, means located at the central of-
fice for sending impulses over said con-
ductors to cause operations of said magnets,
and means by which the operation of a mag-
net at any station will break the connection
of the bridge of the condenser which is lo-
cated at that station.

15. The combination with party line con-
ductors extending from a central office to a
series of local stations, and a device at the
central oflice for sending impulses over the

line, of a magnet at each station located in a

bridge of said conductors, a condenser at
each station located in a separate bridge of
sald conductors, means by which impulses
sent over said line by said device causes op-
erations of sald magnets, and means by
which the operations of said magnets break
the bridges of said condensers.

16. The combination with party line con-
ductors, a series of local stations, and an im-
pulse sending device, a magnet and a con-
denser at each station located in separate
bridges of said conductors, means by which
an 1mpulse sent by said device will cause the
operation of all of said magnets, and means
by which the operation of a magnet will
break the bridge of the associated condenser
and hold said break open during the time in
which an 1mpulse is flowing through the
ma,%net. |

17. The combination with party line con-
ductors, and a device for sending impulses
over said line, of a condenser connected in-a
bridge ot said conductors, and automatically
operating means for breaking said bridge
at the time when an impulse is sent over the
line by said device.

18. The combination with party line con-
ductors, and a device for sending impulses

over sald line, of a series of condensers each

located 1n a separate bridge of said con-

v
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ductors, and automatically operating means °

for breaking said bridges at the times when
impulses are sent over said line by said
device. ' '

19. The combination with a central office,
a series of local stations, and a party line
connecting the stations to the office, of a
switching mechanism at each station ar-
ranged to be advanced by operating im-
pulses and to be permitted to be returned to
normal position by release impulses sent over
the line, an 1mpulse sending device at the
central office arranged to be moved from its
normal position by hand and to automat-
1cally return to normal position when re-
leased, means by which a series of release im-
pulses are sent over the line by the hand
movement of said device,and means by which
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its operations controlled by the impulses

sald
to flow over the line in a given direction, and
~means by which a movement of said device

: . 980,886

operating impulses are sent over the line by
the automatic return of said device to 1ts

normal position. N
20. The combination with a central office,

a series of local stations, and a party line
connecting |
“switching mechanism at each station having
its operations controlled by the impulses sent

~in given directions over the line, an impulse
sending device at the central station oflice

the stations to the office, of a

and connected to the line, means by which
said device is moved from and to its normal
position, means by which a movement of
id device in one direction causes 1mpulses

in the other direction causes impulses to be
sent over the line alternately in opposite
directions. o

21. The combination with a central ofiice,
a series of local stations, and a party line
connecting the stations to the office, of a
switching mechanism at each station having

sent 1n given directions over the line, an
impulse sending device at the central ofiice

“connected to the line, means by which a
- movement of said device 1 one direction

causes impulses to flow over the line in a

oiven direction, means by which a move-
ment of said device in the other direction
auses impulses to flow over the line 1n the

~opposite direction, and means by which there

Th
o1

are sent over the line alternately with.the
last named impulses a short series of very
short impulses in the same cdirection as

those of the first named 1mpulses.

09, The combination with a central office,
L . » » .
a2 Jeries of local stations, and a party line
connecting the stations to the office, of a

~ switching mechanism and a condenser at
each station connected in separate bridges

of said line, a device at the central oihlice
for sending impulses over the hine to cause
forward movements of the switching mech-

anisms, means by which each such forward -

movement of a switching mechanism serves
to break the bridee of the condenser and

thereby prevent sald condenser from atfect-
ing the operation of said switching mecha-.
nism, and means by which each operating
impulse sent over the line will be followed:

by a short series of short impulses in a di-
rection opposite to said operating impulses.

99 The combination with a serles of

switching devices, of a selecting device ar-
-anged to send impulses alternately in op-

posite directions through said switching de-
vices, and means by which the impulses m

one of said directions are broken up 1into
a serles of very short impulses.

94. The combination with a central office,

a series of local stations, a party line con-
necting the stations to the office, and means
for sending operating and signaling 1m-

pulses from the office over the line, of a

switching mechanism at each local station
permanently connected in bridge of theline,
a sienaling apparatus associated with each
switching mechanism and also in bridge of
the line when the switching mechanism has

been advanced, and means by which a move-

ment of a switching mechanism operates. to
temporarily break the bridge connection of
its assoclated signaling apparatus.

95 The combination with a series of

switching devices on a party line, and means
for sending impulses alternately in opposite
directions through said switching devices,
of automatically operating means for break-
ing up the impulses in one of said directions
into shorter impulses the current of which 1s

proportional to the load on the line over

which the impulses flow.
~ Signed at Chieago, Ill, this 9th day of
Nov. 1905, |
SAMUEL A. NORSTROM.
Witnesses:
A. L. BucHANAN,
C. L. REpFIELD.
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