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o all whom 1 may concern:

Beat known that I, Nirs Eaen N ORSTROM,
a citizen of the United States of Aumeriea,
and a resident of (lumwo, cotinty of Cook.
and state of fllinois, have Imented certain
new and useful fuprovements i Calling De-
vices for Telephone-Kxchanges, of which the
following is a specification.

vy nwemum relates to calling deviees for

-telq;hmw xchanges, and more particularly

for party line a,\{:,h{uwef-

In the kind of e \Lhdnﬂus tor which my in-
vention 1s especlally apphcmle there 1s a
central ofiice from which run a series of
party lines and on each party line there are
a serles of local stations. Kach station is
provided with the ordinary telephoning ap-
paratus such as rveceiver, transmitter, bell
rimginge device ete. Each also has certain
olectnmllv operated devices by which the

station 1s telephonically connected to the
pcu ty line or is cut off from such connection.
These devices are operated by electrical im-
pulses sent from the central office and the

~object of my invention is improvement in

the devices for sending these impulses.

1'he electrically operated devices, or
switches, at the local stations mav be oi any
desived kind. In a form which I have uﬁ-ed
the electrically operated device consists of a
contact maker that is moved by means of a
magnet and a ratchet wheel. In the path of
the contact maker is a contact point, and 1in
the different stations on a party line this
contact 1}01111 15 at a different distance from
the normal position of the contact maker.
When the calling device sends out impulses
over the party line, they move all of the
atatmn evices equﬂ distances. The first

impulse brings the contact maker of the first
station in connection with its contact pomt
The second 1mpulse bleah% this connection
aind brings the C(Jntact maker of the second
%‘mt on to its contact point. The third im-
pulse breaks ‘Lhe counection at the second sta-
tion and makes it at the third, and so on.
At each station there is a second magnet so
arranged that if it 1s opemted the recerver of
that station is connected to the party line,
but if it is not operated the receiver is left
disconnected. The second magnet of each
station 1s eonnﬂcted to the contact point that
lies in the path of the contact maker, and
the arrangement 1s such that if the calhnﬂ

5 device at the central office sends a second i 1111~

or on different I
1 {uh HJ[thI()ll 15 80 arranged Umt when 1tg re-

pulse when the contact maker of a station is
on 1its contact point that station will be tele-
phionically connected to the party line. Tt
15 part of the office of the callmg device to
send these second impulses over a pr oper

cireitt to two stations either on the same line

mes by a single operation.

cerver is hanging on its lmoh 1ts bel
deviee 1s wnnutcd on one stde to o
of the party line, and on the other side to
ground. When the receiver is removed for
alhmﬂ the ground connection 1s cut out.
Llese various things relating to the local

I ringing
e branch

stations do not form a part of the present ;

application, but a brief description of them is
inserted for the purpose of mdicating the
results that are produced by the 1111{)111%@5
sent when the calling device is operated.
~An the accompanying drawings, Figure 1
1s a front elevation of the mllmo devlce
part of the inclosing case beuw br ohen
away so as to show the interior, fw 218 an
end elevation with the outside end pL,zte re-
moved and part of the interior plates broken
AWAY. ]310 3 1s a detail in plan of the gov-
erno lochmo lever; Ig. 4 1S an enLu Ded
section on line 4—4 of Fig. 3; Fig. 5 is an
enlarged detail; and Iﬂa 6 is a dmomm
showmo the electrical connections for the
calling dence the operation of some of its
part%, and the relationship of some of the
otier central oflice devices to the calling de-
vice.

In the said drawings A is a casing in the
interior of which are Z)L‘Lt@% A® and A

Running 101101’[11(1111{111‘5" through the cas-
e A, and partly supported bv the plates
ATand A% is'a shaft A® on which is a Spring
A* which aets to return the parts to normal
position when they have been moved by
hand. Several of the other parts mounted
on the shaft A® are shown spread out in the
diagram and will be described hereinafter.

Serewed to the shaft A° is a lever AP
which carries one end of a bar AS The

other end of this bar Is quppmtﬂd 11 an-
other lever (not shown) of the same kind
which 1s secured to the other end ot the
shatt. These levers and the rod arve in the
nature of a bail by means of which the shaft
A” may /be turned.

Loosely mounted on the shaft A® are a se-
r1es of numbered levers B which rest behind
the bar A° and operate through slots A7 in
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_*:-he bar A° and turns the shaftt

o

hand, 1t strikes
Az

Secured to the shaft A® 1s a ratchet wheel
A% which codperates with a pawl (not
shown) on the gear A® which gear meshes
with a pinion C on the governor (. The
gear AY 1s loose on the shaft A% and the
ratchet mechanism 1s so arranged that when
the shaft A® is moved against the action of
the spring A* by moving a lever B, the pawl
rides over the ratchet wheel, but when the
spring returns these parts to their normal
position the ratchet wheel drives the gear A”®
and hence the governor C'.

levers B 1s pulled forward by

On one of the governor weights C? 1s a

hooked pin C® which engages and 1s stopped
by a shoulder on the lever D, which lever 1s
pivoted at a convenient place on the plate
A, A spring D' acts to raise the lever D,
and an arm G fast to the shaft A® acts to de-
press the lever DD against the spring D?
when the shaft is at i1ts normal position.
When the shaft A® is moved away from its
normal position the arm G moves away and
permits the lever D to rise except as stopped
as hereinafter described.

Secured to a shaft £ 1s an arm E*' which
projects between the lugs D* and D?® of the
lever D.  (See Figs. 2 and 3.) The upper
end of the arm E* has a hook that engages
the lug D* and stops the lever D from more

than a Iimited rise under action of spring

D* until this hook 1s subsequently released.

Pivoted at I'* in the front of the casing A
are a series of keys I' each of which 1s pro-
vided with insulated projections I™* on one
side and B*® and If'* on the other side. These
projections lie between springs as shown In
if1ig. 6, and the action of these springs is to
hold the key at 1ts mid-position, or to return
the key to mid-position after it has been
moved. The disk part E° of each key I 1s
provided with a pin F¢

Loosely mounted on the shaft 1L are a se-
ries or arms Ii* provided with heads which
are normally supported just above the pins
I, Adjacent to each arm k* there 1s se-
curecl to the shaft E a collar E® provided
with a pin E* that projects under the arm
2% and serves to support it until said shatt
1s moved. At a convenient place is a spring
1%° that presses on the arm E? and tends to
turn the shaft I& 1n one direction, while at
another place 1s a weaker spring I8° that en-
oages arm L' and acts to move the shaft in
the opposite direction.

When a lever B 1s moved forward the
spring A* 1s wound and the arm G moves
away from the lever D, which lever rises
until caught by the hook on the arm I
This rise 1s not enough for the lever D to
clear the pin C* on the governor C, conse-
quently the spring A* is restrained and the

the top of the casing A. When one of the [ sition.

935,049

thereon slides part way up on the beveled
head of the arm I£*. 'This permits the spring
183 to overcome the spring Ii° and move the
shaft Ii. Contact between the head on the
arm I&* and the pin If® prevents this move-
ment being enough to release the hook on
arm Kt from the lever D. 1If now the key
F be depressed the pin F¢ will be moved
away from arm IE? and that arm will fall

When the lever D rises the lug D?

70

79

carrylng with it the arm I&* and releasing

the lever . This releases lever D from pin
C? and permits the governor C to turn under

action of spring A‘-*, and consequently per-

mits the lever B to return to 1ts normal posi-
tion. Upon this return the lever G again
strikes lever D forcing 1t down into th_'e
path of the pin C® thus stopping the gov-
ernor C. In the depressed movement of the
lever D the lug D? thereon engages the be

eled head of the arm K, thus Ieturmno that
arm to 1ts original po.%ltmn and carrying
with 1t the arm o against the action of the
spring I£5. At the time the key B was de-
pr essed the head on the arm E? droPped be-

hind the pin F° and thus prevented the
springs acting upon insulated projection F?*

from 1et111111110 the key to its normal posi-
tion. When the arm L rises under the ac-
tion just described, its head clears the pin
¢ and permits the springs 6 and 12 acting
upon the projection I® to return key I to
1ts normal position. On the other end of

the arm (x 1s an arm G which 1n its normal

position engages a spring 27 and holds it
midway between arid out of connection with,
two adjacent apr nos.
moved the arm G* leaves spring 27 and per-
mits 1t to contact with spring 44.

Loosely mounted on the shaft A® is a see-
tion of a disk H having therein pins H* and
1?, and some holes H: to any one of which
the pin H?* may be adjusted. The arm G
lies between the pins H* and H? and strikes
one or the other of them when 1t 1s moved.
In turning the shaft A® by manipulating a
lever B, the lever Gt first leaves spring 27
and then the lever In turning the disk H
causes said disk to engage said spring. The
racdius of the disk H is a little greater than

the radius of the lever G2, hence sald dlsk_

moves spring 27 into eontaet with spring
28.
position 1t moves from pin H*' to pin H*
betore 1t moves disk H from spring  27.
This gives a certain amount of lost time dur-
ing which springs 27 and 28 are in connec-
tion with each other, and the amount of this
lost time depends upon which hole H? con-
tains the pin T2 Also on the shaft A® is
secured a section of a toothed wheel J hav-
g a surface of uniform radius at each end

of the toothed part. Supported adjacent to

the toothed wheel J are two

springs 25 and

moved lever B does not return to normal po- [ 20, secured together but insulated from each

When the shaft A3 is

When the lever G returns to 1101111&1_
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other. One of these carries an insulated
projection J* adapted to be engaged by the
teeth of the wheel J when a.:ud wheel is

moved. When such movement oceurs the |
salct springs male and brealt connections

with adjacent springs as will be hereinafter
described.

_ Forming part of the Wheel J 1S a1 arm
J* which carries a contact maker J* adapted
to engage a series of contact points mounted
on a block of insulation J% These contact
pomnts are connected by wires to contact
SPrings ﬂmt lie adjacent {o the lovers B as
showr 1 Hig. 6.

At any convenient nlace on the shaft A7
1s secured a pole chmwmu block of nsula-
tion K which 1s of about the > shape and pro-
portions shewn in Fig, 6. When the shaft

A® is moved the block K @Lnltk the adjacent

springs so as to change ﬂw;* connection firom
one side to the othel side of the b men he
The length of the movement of the Dlock
K is sufficient to eause the SPrIngs in (:011'&1(**
therewith to move over the entire length of
the raised portion and to fall into the OpPO-

site depressed portion.

Ad]ucent to each lever B is a smail lever
B? provided with notches in its under side,
either of which 1s adapted to engage a pm
B on the lever B.

A small spring B® holds the lever B2 on
the pin B, When the rod A¢ is at its nor-
mal posﬂ:‘l(m 1t strikes the beveled end of the
lever B? and raisessaid lever slightly. When

the rod A® 1s away fr mn 1ts normal position

by Teason o‘r a le“E er B having been moved
the other levers B2 i.:ul into contact with the
pins Bt ot the other levers B. It E(“H*’)T‘x
from this that when one of the Ievers B has
some other lever B
may be moved backward a hnjf&ﬁ distance
and will be held in the backward peﬁilrm
by the 11111@1 nof(, 1 10 the adjacent lever
When the rod AS I‘Qﬁ‘ilﬁb to novmal Do ition
1t releases lﬁe lever B3® from the pin B and
permits the lever I3 to move forward to its
011{3111;11 powtmn 1his last movement is
effectec by the contact springs 50 and 51
which are closed together bv 8 baclkward
movement of the lever B, but which separate
by their resiliency when not v f_,-d} ained.

In Fig. 1 there are shown six kevs I, but
the dingram shows only the springs and con-
necticns for two of them. The other loyy
have, of course, sunilav SpI ngs and connee-
tions. For cach key If there is a pair oL
cords terminating in plugs P, I ete. The
connections are illustrated in the diagram
and will be e:f{ph' ecl heremnatter.

Fach party line terminates in a spring
1acl 1., 1Y ete., .mfl has associated therew ith
a line (Lon M, Mt ete. ¥or each pair of
cords there is pmmded 1 polarized magne
N, Nt ete.. which 1s 1)11<,10e(:i between the fwo
lines of the cord. These magnets ave nor-

g}:‘i

=

mally 1n the position shown, but when one
of them is operat ed 1t connects the Lattel v

4o to a ground circult including the line

drops M. This matter will be further de-

scribed heremadfter.

In addition to the devices already
scribed there are a number of othey
associated th
111 zhflmgd

S oand s 191}1%@11* one station each on two
party 1111(‘*% there bemng any desived nmunber
on_eac 11 Hine.

Further description of the deviee will De
l;uﬁt a1ven by describing its operation in {he
(*alluw of two stations either on the same
Iime or on different lines. et us assume
that a subscriber at sowe H"{'.:;lti(')l‘t? as ", has

cle-
cdevices
erewilth that are conventionally

operated  generator thereat o 1111] las sent an
impulse through the associated ulup M. L
us assume also that the « operator has an-

swered the call in h{,, (}1(11‘*1{113? way and has

learned that the subseriber at station No, ©
wishes to tallk to the "--ubml 1ber at station
>o. 19, The operator inserts a plut}? as £,

i the jack L of the line on which the sta-
tions ave located; pulls forward the levers
i3 that are marked “97 and *“19”; and
presses cownward the key I' that is asso-
ciated with the cord that rns to the plug
d‘vi"d When the subscriber rings off the op-
ator again presses key F, removes plug and
;_e‘ﬂime% drop. These complete the mannal
operations ¢
nosition.

In puiling forward one of the levers B,
the spring A4 is wound up, the disk H 113-
taken the place of the lever G* and ha
mm‘-"cd spring 27 to contact with spring ':Z’.mj

and the lever G has moved away from the
10“"@1 D so that the only thing that now h olds
D from rising and mle“asnw the governor is
the catch on the arm Bt The toothed Seg-
ment J has been moved to the other extreme
ot its position with the other blank portion
J7on tﬂe pm]eeﬂr}n Jt and the contact
maker J* vests at the other end of the row of
contact pomnts on the block J*  The pole
changing block ¥ has been moved in the di-
vection of the arrow so that the springs in
contact therewith now rest in the Oppoﬂliﬂ
depressed ]}0111 ons.  Also the turning of the
lever B on 1fs pivot resulted 11(11’}%110 SHIINE
39 to spring ps}“* one of which is connected fo
a contact point on the block g,

When the second lever B is moved the
only thing 1t does 1s to close its gpring to its
fonifmt point on block J* The reason for
this is that all of the other operations Laﬂ
been nerformed by the first kev moved and
the oznh" thing left to be done bv the second
key moved is the closure of its contact
springs to 1‘[5‘ contact point. As the kevs
noved are Nos. 9 and 19 the o anections

will be to the ninth and nineteenth contaets
on the block J°.

nd leave the deviece in normal
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41

When the key I 1s depressed the projec-
tion If? spreads the springs 6 and 12 moving
them from the springs between them to con-
nection with the springs on the outside of
them.

The depression of the key I permits arm
152 to fall behind pin F*® and lock key If in

the moved pogltmn The falling of the arm
T2 turns the shaft B and frees the catch on
the arm K! from the lug D* on lever D.
Freeing this catch pelmlts lever D to rise
and free pin C° on governor C. When this
occurs the spring A* acts to return the
moved parts to thelr normal positions, the
governor acting to reoulate the speed of this
mtuln movement

Upon first depressing key I a current
flows - —X—1—-2—8—4——-5—6—T7—8—9—all

14—15—16—17—X. This circuit is com-
plete only for an instant because, as the pole
changing block K begins to turn in the direc-
tion opposfce to the arrow on its way back
to 1ts normal position, the raised portions
sepqmte the springs 1 from 2 and 17 from 16,

hus cutting off the connection to the Springs
adjacent to F. The making of this circuit
occurs before the moved parts start on their
return movement, and the breaking of the
cireuit occurs while the smooth part J of the
toothed segment J 1s in contact with the pro-
jection J+ and before the teeth reach s‘11d
projection. The relationship of this circuit
to the electrical devices of the stations 18 1n
the nature of a release, and its object to be
sure that all swﬁchmg mechanisms are at
their normal positions before starting them

- to move by the circuits that now follow.

40

45

50

5d

60

6o

Immediately after the pole changing block
I$ has moved springs 1 and 17 outward the
segment J has moved far enough for the
projection J* to drop into the notch acljacent
to the first tooth. This closes 20 to 21
and 25 to 24, when a current flows:—
X—1—18 19--90—91—92— 13—19— 11—
10—all stations on the line—9—8—T7—6
0—23 —24—95 —26—27—28—29—380—17—
X. This 1s the current for operating the
electrically operated devices or switches of
the d1
makers as before mentioned, and this cur-
rent 1s repeated for each sp,;tce between the
teeth of the segment J. As the segment J
moves as just described the contact maler
J? sweeps over the contact points on the

block J3, and when it reaches the contact !

point connected to the moved lever No. 9 a
second current flows from the generator
31—32—33—34—oround to that station
which has its contact maker at the time on
1its contact point which station is pre-ar-
ranged to be No. 9—9—8—T7T—6—5H—23—
24—95—35—J—J2—36—37—38—39—40

generator 31. This i1s the current which 1is
for the

intendecd

erent stations to move their contact

previously mentioned |

—r

935,049

second magnet of the station and operates

to connect the station telephonically to the
party line.
and 1s repeated Tor station No. 19 because
we have assumed that the key for that sta-
tion has been similarly moved.

It 1s deseribed for station No. 9

vo

When the arm G strikes the pin H? and

moves the segiment H away from the spring
27 and permltfs said spring to connect to

spring 44 a current flows from generator
31— 40—43—44— 97— 969594935

6—T7—8—9—the stations which have been

connected telephonically to the party line—

oround—34 _ This 18
a current intended to signal the stations

75

80

which have been telephonically connected to
the party line and 1t continues for the re-

mainder of the return movement of 1110 call-
Ing device. -

At the end of the return movement the
arm G strikes the lever D and forces it down
into the path of the pin C* thus stopping the
covernor C with the moved parts at their
normal position. In the downward move-
ment of the lever D the lug D?® engages the
beveled head of the arm E* to move it in-
ward and to raise the arm IZ® away from

85

90

the pin I¥° so that the springs 6 and 12 .

acting upon projection I? will return F to
normal position. When the key K thus re-
turns to its normal position it permits the

95

springs 6 and 12 to move out of electrical

connection with the adjacent springs 5 and
13.
which the party line 1s connected to the con-
tact makers of the calling device, 1t is evi-
dent that the automatic return of the key I

to its normal position results in automatic-
ally disconnecting the line from the calling

device. When throuﬂ'h talking the stb-
scriber rings off sendan' ah 1mpulse through

the clearing out drop O. The operator then

again presses key I’ sending another release
1mpulse through the station so as to return

their moved devices to their normal positions.

The operation so far described is that of
calling two stations on the same line. In
case they had been on different party lines,
say station S wants to talk to station S?,

then plug P would have been inserted in.

spring jack L, and the connected plug P*
would have been inserted in spring jack L.

Also the operator would have moved one of

As these last springs are those through :

100
105

110

115

the levers B forward as previously described

‘md the other lever B backward so that its
pin B* would be caught and held by the
mnner notch 1n the lever B2, This last action

120

would close the springs 50 and 51 instead '

of the springs 38 and 39. Also, instead of
pressing the key I downward as previously
described, the operator would press it up-
ward. The only change produced by this

‘difference of movement is that projection
I 1nstead of projection F* would spread
the springs 6 and 12, while the projection !
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rection is due to the changed position of the

thie key ¥ to velease the station devices.
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F2 would similarly spread the cormbponmno | phonically connected to the party line to

ment}% on the other side. These last springs

are connected to the plug P* and to the
springs 52 and 53 in the same way that the
splmus adjacent to I¥ ave connected to the
plug P and ﬂ1e springs 21 and 24.

As 131@\?1011@1? cescribed, the springs 388
ave connected to contact points on the block
J?. These contact points are spaced so that
J7 will touch o one of them each time that the
projection J* falls into a space between the

teeth on J, and conﬂequenﬂv at each time

springs 21 and 24. The springs 51 for the
levers B are connected to contact points on
J° that ave spaced alternately with those
connected to springs 38. The result of this
1s that J® teuches the contact points for
springs 51 at the times when the projection
J* is riding over the s apex of teeth on J,
and consequently at times when SPrings 20
25 ave m connectlon with springs 53
and 2. By the operations thus described
it will be seen that the calling device is ar-

- =

ranged to send the desired 1mpuleﬂs over
either one line or ov er two lines according
as the desired stations are on the same or on
ditferent lines, and that it accomplishes
erther result | WA stngle operation. In other
words, the catling device is capable of op-
evatine over two hnea siumultaneously. '

By 1@5@11111& back to the cireult for oper-
ating the electrical devices of the stations it
swill be seen that this cirenit includes the
springs 5 and 13, By the movement of the
kev K ﬂwt made this circunit possible 5 was
connected to 4, and 13 was connected
through 14 te 34, There is a bridee between
these by wav of 54 56—N—57—58—
5—4. From this it W.ﬂl be seen that when
cperating 1mpulses are sent over
containing station S, %nch impulses also op-
evate the ﬂolml/eu 111,«1{}11& N connected to
the cord uszed. This operation moves Spring
The pin 1n
the armature lever of maegnet N rests on the
Hat vart of spring and holds this conuec-
tion until an impulse is sent in the ()pi)’)ﬂte
direction tlnmwh N. By observing the so
alled release cireuit. it will be seen that 1t
flows In *he op}mm‘te direction over the wires
ane cord, .[11"1:.1 that this reversed di-

?}u;

block I which shifts the connections of the
springs 1 and 17, Hence, when the operator
presses kev If 1119 %{}{‘{}*1(1 time to release the
station devices, she also returns the polarized

Cmaenet to its normal position.

et us now suppose that after the sub-
seriber had rung off the operator had re
moved plnﬂ P but had forgotten to operate
By
referring to the signaling eireuit previously
described, it will be seen that it goes from
line 9 through the station that hag been tele-

the line

[e——

oround: With a station thus connected a
current will flow:—7 (}GHG(—GS 59—
GO0 — 61 — 62 — 63 — 64 i—065—8—9—gta-

tion—goround—7z. With lh]s current flowing
throngh the drop M the operator cannot
make the shutter of the drop stay up and
u,,n%qumth she will or can know bv this
torm of signal that she has forgotten to re-
leage the line.

From the foregoing deseription it will be
seen that this Calluw cdevice has a series of
novel features part “of which may be re-
enuwmerated for the purpose of directing spe-
clal attention to them. By moving one of
the numbered levers, which may with equal
propriety be called numbered L_evs; the call-
ng device is not only wound up but is set for
the selection of a station h aving a number
corresbondine to the number of the key.

By permitting the moved 1{-31*{31* or key to
return to normal position the station for
which 1t was ommnﬂh* set 1s not only auto-
matically placed in a telephomc connection,
but 1s fmtonmtlmlly signaled. In regard to
this automatic Qlﬂl’lﬂhﬂﬂ 1t may be well to
point out that the signaling starts immedi-
ately after the lever (+ sty ikes the pim H? and
contimues to the end of the return mevement.
The length of time during wiich the signal
is sent is determined bv the position of the
pin H2 and this position is In turn deter-
mined by the oreatest number of stations on

any one party Tine that 1s served by the call-
ing device. In the drawing, the distance be-
tween TIT and H? is Snppowd to represent a
maximum of eight stations on some one or
more of the party lines. In case some line
should have more than eight stations. then
H2 will be moved to some other hole H.

Another feature of importance 1g the
means by which the device operates simul-
tn"ieouﬂh* over two lines. This saves much
time in operation and an important part of
the means by which 1t 1s accomplished arve
the double contacts made by the springs 20
and 25, and the intermechate arrangement
of contact points on J?.  Another important
part of this double operation is a key F
which when moved in one way causes an op-
eration over one line but which when moved
m the other way causes an operation over
two lmes. This last 15 the means by which
two kinds of operation are simplified for the
convenience of the operator.

Another feature 1s the automatic sienaling
or indicating to the operator when a line
has not been properly released. This is ac-
complished by the drops for the lines fmd
the magnets N, N, etc., which are located =
any convenient place mside of the casing ).L
and arve conpected up in the manner shown.

Ancther feature of considerable 1mpor-
tance 1s a pole changer (K and 1ts associated

L springs) so arranged that upon operating
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thﬂ device a releasing impulse is sent over
the line before the actual operation begins.
This last 1s associated with the means by
which the ringing or signaling circuit is
opened up 1mmedlately Defore the device
stops.

Another feature to which reference has
not been previously made relates to the mul-
tiple operation of the calling device. Al-
though there 1s but one set of devices oper-
ated by the levers B, there are several keys
it each of which 1s supphed with cords and
plugs. As scon as two stations on the same
or different lines, have been placed in tele-
phonic connection with each other by the re-

turn oi the device to its normal position, and

whi.
used
without interfering Wlth those talking.
fact, with six keys B the operator may have
from six to twelve lines in simultancous
operation, and may connect and release them
in pairs or singly without any operation on
one line or on a palr of lines interfering
with any of the other lines. This comes
irom the fact that the movements of the
levers B affect nothing except when a key I
is depressed, and then they affect only the
Imme or lines which are comlected to the cords
ror that key.

By 1eterr1nn to I'ig. 31t will be noticed that
there is a ]uo D3 1d]¢‘:,cmt to the shoulder
against which C strikes when 1t stops. The
stra aight part of the pin C° passes beyond the
end of the lug but the hooked part is adapted
to PAass between the lug and the shoulder.

At the time when the governor is stopped
the lever D is low enmwh for the hook to
pass over the lug. The Instant the arm G
leaves the lever D the said lever rises hieh
encugh for the hook to lie between the hw
D and the shoulder. As the hook on the
arm 1ot holds the lever D in this position
durmng the time the levers B are moved, it
is evident that such movement can not affect
the governor even though the operating parts
may " not work freely. In cther words, these
parts form a lock to prevent the accidental
displacement of the governor during the
time that the calling device is being set “for a
clesired selection.

Other features not included in this special
enumeration have been plemously reterred
to and will be pointed out in the claims.

What I claim 1s.

1. In a station calling device, a spring by
which 1t 15 actuated, a series of numbered
levers or keys by the movement of any one of
which said spring is wound, and means by
which upon moving any one of said levers
the calling device will be automatically set
for the selection of a station corresponding
to the particular lever moved.

2. 1he combination with two party lines
each having a series of stations thereon, of

e they are talking, the device may be

In

to call other 5tc1t10115 on other lines:
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an impulse sending device; 4 seried of levers

numbered to represent stations of the lines;

means by which upon mioving two levers

irom their normal positions the impulse send-
ing device will be set for the automatic

selection of similarly numbered stations, a
key for starting the impulse sending device

into operation, and means by which upon
moving said key i one direction the selec-
tion will be for two stations on one line
while by moving it 1n the opposite directions
the selection will be for stations on two lies.

3. The combination with two party lines

ancd contact points adapted to be connected

separately to said lines, of a contact maker
movable from the contzct point of one line
to the contact point of the other line, a bat-
tery, and means by which upon operating
said contact maker impulses from said bat-
tery will flow alternately over the two party

‘{ines.

4. In a calling device, a contact maker
operated by a movable device, a second con-
tact malker carried by the movable device, a
series of contact pownts in the path of the
second contact maker, and a series of levers

or keys each arranged to connect either of

two of the contact points to a telephone line.

0. The combiation with two party lines,

and an unpulse sending device simultane-
ously cennected to both, of a series of levers
or keys each of which 3 i arranged to make a
second connection to one of the 1 party lines,

and means by which a movement of a key in

one chirection will close its second connection

to cne line while a movement in the opposite

cdirvection -wvill close the connection to the
other party line.

6. A contact maker arranged to be moved

alternately to two contact pomts, a device
for so moving it, a second contact maker
carried by said device, a series of contact
points in the
maker and so arranged that the second con-
tact maker will connect to one of them each
time that the first contact maker connects to
one of 1ts contact points, connections from

path of the second contact
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adjqcent contact points for the second con-

tact maker m pairs to pairs of other con-
tact points, and a lever for each pair of the

115
other contact points so arranged that it can

close the connection of either contact pomt

of 1ts pair of contact points.

The combination with a party line, 2

demce for sending operating and signaling
impulses over said line, means by which the
operating impulses will serve to connect
telephonically to the line selected ones of a
plurahity of stations thereon, and means by
which the signaling 1mpulses will 810‘11&1
any station so conneeted of an fld]uetable

device arr anged to ﬂthoznatmlly divide a
irst

continuous series of impulses so the

part will act as operating impulses and the

1.:151: part will act as swnahno 1mpulses.
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8. The combination with a party line,
having a plurality of stations thereon, and a

device for sending a continuous series of im-
pulses over said line, of an adjustable de-
vice arranged to utomqtlmﬂy civide such
series of impulses into two sections at a pre-
determined point, means by which the first
section of said mmpulses will serve to select

cdesired stations and connect them tele-

phonically to the line, and means by which
the second section of said 1mpulses will

serve to signal the stations selected by the

first section.

9. The combination with a plurality of
stations therecn, a device for sending a con-
tinuous series of impulses, and means for
connecting two of sad lines to said device
so that the mnpulses therefrom will flow al-
ternately over the lines, of means for auto-
111.;1&(;[11131' dividing said %mms of 1mpulses
imto two sections. means by which the 1m-
pulses of the first section will automatically
select a desired station on each lme, and
means by which the mmpulses ot the second
section will signal the stations so selected.

10. The combination iwith a p.:utV line
having a series of local stations tﬂeleea. a
device for selecting any desired stations,
and means for operating said device, of
means for connecting the party line to the
aelecm]ﬂ device at the begmmning of an oper-
at1on, .md mumatimﬂx operaling means
for (].iSCGI}IlLLUHg sald line at the termina-
tion of sucihr operation.

11. The combination with a plurality of
party lines each having a series of local sta-
tions thereon, of a device for automatically
selecting a station having any particular
number, means for connecting said dev 1ce to
any Gne of the party lines and for starti mg
the device into operation, aﬂd means for au-
tomatically disconnectine the connected line
immediately upon the completion of such
yperation.

12. The combination with a telephone

line, a drop or other signal thevefor, and a

device for sending operating impulses so as
to telephonically connect a station on said
line to some other station on the saine or an-
cther line, of means by which upon sending
sitch 11111}111&-@% said drop is utopmtlcalhf
placed in an electric circuit, means by which
the telephonically connected stations are dis-
connected, and means by which such discon-
nection breaks the electric civeuit through
sata drop.

3. The combmation with a plurality of
party lmes, each having a plurality of sta-
tions thereon, a device for sending a con-
tinuous series of 1mpulses, and means for
connecting two ot said lines to said device
so that the impulses therefrom will flow al-
ternately over the lines. of means for auto-
matically dividing said series of impulses

into two %GCUGHS? means by which the 1m-

Fy,

-

- malking deviees, a

pulses of the first section will automatically
select a desived station on each line, and
means by which the umpulses of the second
sect 1011 will signal the stations so selected.

14, The combination with a party line
having a series of local stations thereon, a
calling device adapted to be set for the si-
multaneous gelection of two desired stations
on the line, and means for operating said
device, of a governor for regulating the
speed of such operation, and means by which
said governor 1s locked during the setting
OpPer ation.

15. In a selecting device, movable contact
making devices, normally open connections,
a kev arranged to connect said connections
to %,_11"’1 contact making devices, and inter-
locking mechanism for holding said key.

16, in a selecting device. movable contact
makig devices, a key for connecting said
devices to a clreuit, and interlocking mech-
A5 im ’mldnw said kev.

17, In oa selecting deviee, movable mnhwt
key for co amecting said
devices to mluut imeans for 1()1(1]11“ saic
connections 1t a ¢ losed condition during the
meovement of said contact makine devices,
and automatieally operating means for re-
leasing the C(}HI}{JC‘H{HH closed bv said key
PO the completion of the operation of the
movapie uﬂ‘*m{{ making devices.

18, The unnbmmon with 2 seleeting de-
vice, and ineans for setting it in operatiol,
of means for 001111&{1110 said device to the
CIIC 111 anc autom atically operating means
for disco ﬂnemmg sard device from the civ-
cuit upon the completion of its operation.

19. The combmation with a selecting dﬂ-—

vice, of a key by the manipulation of whiel
the device is connected to a circuit and set
info automatic operation. of automatically
opmamm menns for br eaking the connection
ot said device upon the completion of its op-
eration.

20, The combination with a selecting de-
vice, and weans for operating it, of a series
of clectrical (_..onneumnss? means for connect-
1mg sald device to any one of said connec-

tions, and automatically operating means
ror (disconnecting said device from the se-

tected connection immediately upon the com-
pletion of its operation. _

21. The combination with a selecting de-
vice, and a seriles of electrical connections,
of a separate ey for each mmwﬂtwn IN1eATS
by which the manipulation of any key con-
nects the device to the connection to which
the ey belongs and also starts the device
imto operation, and means by which the de-

ice Is antomatically disconnected from the
selected. connection upon the completion of
1'{.% pehm_(m.

The combination with an impulse
i{lmhno device, a key bv the manipulation of

| which it is started into oper atum and an
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electrical connection through which the im- | device, a series of keys on said device, each

pulses flow n a given direction while the
device 1s 1n opemtmn, of a circuit reversing
switch connected to and operated by the fm-
mﬂse sending device, and means by which
a second : ;nqmpulatmn of said key will send
a. second 1mpulse 1n a direction contrary to
the prior impulses.

23. In a selecting device, means for send-
ing a series of electrical impulses, a key for
conpectmo sald means to a party lme means
Tor holdmo sald key 1n 1its conuectmo POSI-
tion durmo the sending of said 1mpulses
and fmton’mtmllv operating means for dis-
connecting said impulse sending means as
soon as the required number of 1mpulses
have been sent.

24. In a selecting device, movable contact
making devices, party
key umnﬂ-ed to connect said connections to
said c(;_-nta.ct making devices, and interiock-
inge mechanism for holding said key.

25. In a selecting device, movable contact
making devices, party Iine connections, a
key arranged to connect said connections to
sald contact making devices, means by which
a movement of said key will set said contact
making devices into operation, and auto-
matic means for returning said key to its
normal position when said contact making
devices have completed thelr operation.

26. The combmation with a party line and
a series of local stations connected to the
party line, of a selecting device, a key ar-
rangecd to connect said party line to said
selecting device and to set said selecting de-
vice 1n operation, and automatically opemt—
ing means by which said key chsconnects
said party line when said qelectmﬂ device
has completed 1its operation.

27. The combination with a party line and
a series of local stations connected to said
party line, of a device for selecting any de-

sirec %L:umns on saicd line, means “for con-

necting said line to said de’aflce and for set-
ting the device in operation, and automat-
1mllv operating means for disconnecting

said device from said line when said device
has completed its operation.

28. The combination with a party line and
a series of local stations connected to said
party line, of a selecting device, means by
which said device may be set for the selec-
tion of any desired stations on said line, a
key for connecting said line to said selecting
device and for setting said device in opera-

tion, means for locking said key in its con-

necting position, and means controlled by
the operation of said device for releasing said
lkey and disconnecting said line when said
cdevice has completed 1ts selecting operation.

29. The combination with a series of party
lines each of which has connected thereto a

adapted to

line connections, a |

key representing a different station on any
one of said lines, a second series of keys each
one of which represents a cdifferent party

65

line, and means by which upon manual oper-

ation of said keys any station on one of said

lines will be automatically connected to any
station on any one of the other lines.

30. The combination with a series of p‘lI‘ty
lines each of which has a series of local sta-
tions connected thereto, of a selecting device
be moved from its normal posi-
tion and to be automatically returned there-
to, means for holding the selecting device
at its moved position, a series ot Leys each of
which 1s provided with a cord adapted to be
connected to any party line, means by which

the movement of said Ley will release the

70

79

80

selecting device from its held position and
malce electrical connections whereby the re- -

turn movement of the selecting device will
send
of the
final movement of the selecting device will
return the moved key to 1ts nor mal position.
31. The combmatlon with a series of party
lines each of which 1s provided with a series
of local stations, of a station selecting device,
means by which said selecting deﬂce 1S COM -
nected to one of said pfu:ty lines and by
which it 1s set in operation so as to select de-
sired statlons on the
matically operating means by which said
selecting device is disconnected from the
party line as soon as the desired stations
thereon have been selected.
32. The combination with a party line pro-
vided with a series of local stations, of a sta-

tion selecting device, a key by which the se-

lecting device 1s connected to the party line
and bV which 1t 1s set in operation so as to

select desired stations, means by which the

selecting device will also cause an alarm to
be sounded at the selected stations, and atto-
matically operating means for disconnecting
said selecting device from said party line
as soon as said alarm has been sounded.

33. The combination with a series of party
lines each of which i1s connected to a series
of local stations, of a station selecting de-
vice, means by which said selecting device
may be connected to any ome of the party
lines, and automatically operating means by
which said selecting device will select desired
stations on the party line to which it is con-

nected, will sound an alarm at the selected
stations, and will disconnect itself from the

party line so that 1t may immecdiately be con-
nected to some other party line.

34. The combination with the moving
parts of a selecting device, and a series of
plugs and cords connected to corresponding
contact springs, of a lever for each cord and

series of local stations, of a station selecting | its connections, and means by which upon

a series of electrical impulses over one
e party lines, and means by which the

party line, and auto-
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moving any lever to select a cord such move- | from the battery over the corresponding

ment of the selected lever will set the select-

g device mnto operation to send a series of

1mpulae5 over the selected cord.

35. The combination with a selecting de-
vice, an arm for operating the same, a " bat-
tery, and a line leading to the battery, of a
series of cords and plugs, a set of contact
springs tor each cord. a lever for each set

of contact springs by the movement of which
the corresponding contact springs are oper-
ated so as to connect the corresponding cord
to the battery line, and means by which upon |
moving any lever to make such connection,
such movement will set the selecting device
immto operation to send a series of 111‘"!1)11150% |

cord.

36, The combination with an impulse send-
1ng demca, an arm ror operating the same,
a series ot cord selecting levers, and a cord
tor each lever, of means b v which upon oper-

aiing any lever to select a cord such opera-
tion of the lever will set the impulse sending

device mto operation to send impulses over
the selected cord.

Signed at Chieago, Il this 31st day of
August 1904,

NIl EMEL NORS
Witnesses
Wiritaar M. Roserts,
Casrer L REDFIEM_).

TROM.
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