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To all whom ¢t may concern:

Be 1t known that I, WirLram M. Bruce,
Jr.. a citizen of the United States, residing
at Spriugfield, in the county of Clark and
State of Ohio, have invented certain new
and useful Improvements in Selective Sys-
tems for I'arty-Line Telephones, of which
the following 1s a specification.

My 1nvention relates to improvements in
selective apparatus for party telephones.

- The object of my invention is to provide
a sclective apparatus which mayv be em-
ployed with ordinary telephone cireuits and
instruments now in use, in such a way as
to 1n no wise mmterfere with the tallking cir-
curts; the construetion being sucl that the
operator at lhe central station may select
any one or more of the series of instru-
ments on a- cominon line, and automatically

disconnect all other i1nstruments of the

Yerles. -

A further object of the invention showing
the parts in normal condition is to provide

means whereby upon the operation of the
‘devices 1n - selecting a -given station, the
other stations will De automatically locked

out of the Ilme, and the talking circuit

30

brought into the line at the selécted station.

A further object of the invention is to

~provide means whereby the various instru-

ments 1 the series will he automatically
synchronized by the mere operation of the
central device in selectine one or more

“stations.

39

A further object is to simplify the con-
struction as well ag the means and mode
of operation of said devices, and at the same
time render them more cfficient and less

~ Iikely to get out of repair.
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- A Afurther object of the invention is to
provide aninstrument, which shall be wholly
automatic and adapted to be operated from
a central energy. | |

A further object of the invention is to
provide an instrument which may be used

- 1n conmection with a central exchange, which

- H0

may be either of the central energy or of

the local battery type; the construction be-
ing such- that the ;éllzlector may be operated
over the usual telephone line in harmony
with the exchange apparatus circuits and
instruments now In common use. -

‘With the above objects and .other inci-
dentfal objects in view, the Jinvention con-

- sists of the means, mechanism, construction

and mode of operation hereinafter described
and set forth in the claims. |
Im the drawings, Figure 1 is a front cle-

vation of a device embodying my inven-

tion. Flg. 2 is a side view of the same with
the selector magnet shown in dotted lines.
I'1g. 3 1s a detail view in perspective of the
step-up mechanism and the releasing mech-
amism therefor. Tigs. 4 and 5 are detail

anc perspective views of the tircuit making

and breaking devices hereinafter more fully

deseribed.

In carrying out my invention 1 preferahly
einploy aswa basis of the operation, three
clectro-magnets which may be termed the

step-up magnet, the selector magnet and the
These

releasing or clearing out magnet.
magnelts and their cobperating parts, to-
gether with the electric circuits, perform
the different functions indicated by their re-
spective names, that is to say, the step-up

magnet 1s adapted, by a series of impulses,
to operate a step-up device which may be

eiven any number of steps, depending upon
the number of instruments on the line. The
second, or selector, magnet is adapted at
certain predetermined intervals, determined
by the central station apparatus, to be op-
erated to form clectrical connection with the
local telephone or talking instruments at the
station selected. The third, clearing-out or
releasing, magnet is adapted by an elec-

trical’ 1mpulse from the central station to.

rclease the mechanism before operated, and
return the parts to normal. The three mag-
nets referred to are shown in the drawings
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at A, B and C, A being the step-up magnet,

B the selector magnet and C the releasing
or clearing out magnet,

A description of the mechanical features
1s as follows: The magnets, A, B, and- C
may be arranged in any desired form, but
preferably in the manner shown in Fig. 1,
all the parts being supported on a suitable
base-plate or frame D, with the step-up
magnet, A, upon one side, selector magnet
B near the other side and parallel with the

magnet A, and the releasing magnet below
a4 line transverse to the other two magnets.

"The step-up ‘device consists preferably of

a rod, e, extending longitudinally’ through
‘the center of the apparatus, and -pref-
terably arranged” vertically so that it may
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only \
-~ wedged!

o -

be moved upwardly by the. electrical im- !

pulse in the step-up _
ed, when released, to drop by gravity.
This rod, @, is preferably mounted at
or near each end in bearings, a'—at, the rod
itself being ‘a perfectly plain straight rod,
except for a series of notches which afe

magnet, and adapt-

turned or otherwise formed therein, as

shown at «*>. The rod is preferably round.
These notches form the different steps, there
heing as many notches as there are stations
to be placed upon the line and one or more

im_addition. There is mounted on this rod, -

2, a contacting device, «®, preferably in the
form of a collar with a projecting flange
beveled on its outer edges, as shown af «t,
and mounted adjustably on the rod, ¢. The
contacting devices, ¢, on these step-up rods
in the different instruments. are acljnsted
to correspond to the different steps in the
rod, so that if all the rods of all the instru-
ments were placed side by side these con-

.tacting devices would be separated one from

‘another at distances corresponding to the
steps, «®, 1n the rods. : -

~ To operate the step-up rod. I employ a
“pivoted pawl, 4% pivoted to the end of an
‘arm, ¢°, formed on an extension of the arma-

ture a® of the step-up magnet. This arma-
ipre, a', is pivoted as shown at «’—g® to
suitable Dearings or supports on the mAain
gupporting plate ID, and 1s so arrangegl that
when the armatire is attracted hy the en-
ergized magnet A the pawl o will engage
]gi!he notche. or steps, ¢?, thus moving the
rodi.one step. A retaining latch or holding
pawl, a° 13" adapted to hold the rod in the

=, & ] * + :
‘moved position’ until the same is released.

Ad] acent to the pawl, ¢°.1s a stationary pro-
Jection,, a!% against which the operating

L |
Lt

‘nawl 1siadapted to contact as it 1s moved by

the arniaéure of the step-up magnet, the
contadting sarfaces of the respective parts
being | wvedge-shape, so that the pawl on
ithe Lidit of its operating stroke, will not
positively stopped, but will he
nte the noteh and held in thiis

LA S . Fr ; - -
position so long as the magnet 15 energized,
an alternating current

i
i

¢

whether this be by

or direct curfent, all vibration of the oper--
‘ating arm being prevented. Adjacent to the

step-up rod, @, and adapted at a predetor-
mined movement of the step-ip rod to con-

‘tact with the flange, a*, on said rod, is a
swinging: contacting-device, , which, is clec-
trically connected with the selector m ngnet,
B, iIn a _.m:mn‘e}p hereinafter more fully de-

seribed.  This ‘contact, b, is preferably an
L S]lﬂ.jf{_!_,{;r.,‘11..{"('}1' pivoted near its center and
provigded with ‘a weighted arm, 3!, whiel
nornfally holds it against an adjustable stop.

%, the contacting portl¥n, 52 of said .

tacting surfaces are adapted’ to pass cach

' arm
heing: preferably beveléd to correspond with
Lh¢ bevel of the flange, a, <o that the con-

]

pawl from the rod.

994,500

other with but slight friction, and at the
same time form while in contact one with the
other an electrical connection. Supported
parallel to the step-up rod, «, is a rod or
shaft, ¢, Journaled at or near its respective
ends in bearings or supports, ¢', which ex-
tend laterally from the bearing supports, at,
for the step-up rod.: This rod or shaft forms
a pivotal support for an armature, ¢?, of the
releasing magnet C, and also earries thereon
two projeciing arms, ¢* and ¢*, one of which,
¢*, contacts with the holding pawl, @, and
the other, ¢*, with an extension @' of the
operating pawl, @® so that when the rod, e,

1s turned by the forward movement of the

releasing armature, ¢2, both the operating
and the holding pawls, 4* and o°, will be
withdrawn from contact with the notches
in the rod, a, and permit the same to return
to normal position.  The operating pawl, .
15 preferably provided with a weight, a2, so
that it is held by gravity in contact witl{ the
rod, @, and thé notches therein, while the

holding pawl, o°, is provided with a Spring .

¢'* which holds it in contact with the rod.
It will be seen from the description -thus

far, that at each clectrical impulse passing
| the step-up magnet, A, its arma- -
| ¥ure will be vibrated, which wil

through

I cause the
y &, to move one step, so long as

step-up rod _
15 passing throngh said arma-

the cnrrent

ture, the operating pawl will be held in en-

gagement with the step-up rod. When the
armature 1s de-magnetized, the step-up ar-
mature and operating pawl will drop back
to normal position, and the step-up rod will
be held in advanced position by the holding
pawl, . If in this position, or any osi-
tion:of the step-up rod, the releasing mag-
net, ©, should be energized, the movement
of the release armature would disengngo
both the -operating -pawl and the holding
and permit it to return
to normal pesition through the operation of
the shaft,” ¢, and the projecting arms, o
and ¢t - | | |

The selector magnet, B, is
with a "hinged or pivoted armature, p*,
hinged to suitable projections, 3% on the
plate, D, ag shown at fig. 9. (See also Tige.
h.)  This armature, b4, is normally retracted
hy a spring, 2% and confacts with an L
shaped cireuit closer, 5%, which is adapted,
when released, to establish an cleetrical con-
nection with the contact point, 2°. The cir-
cuit closer, 5% is moved to its contacti ne po-
sttion, by a spring, 5'°, Which is also prefer-
ably adapted to form the cleetrieal connee-
tion with said switch lever. Tn the normsl
posttion of the seloctor arntore, O the cir-
citt: closer, 2% is held out of electrienl eons
tact with the point, 22; when said arma-
ire s operafed, however, an eloetrical  con-
hection s esiablighed (hreigh the switel,
O% and contact point, b2, | |

also provided
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Adjacent to the free end of the armature,
b¢, 1s a spring-catch, ', which, when the
armature 1s moved by the magnet, engages
with the said armature and holds it in in-
ward position. A projecting arm, ¢°, on the
oscillating rod or shaft, ¢, is adapted to con-
tact with the end of this spring-catch, 411,
and operate the same when the release mag-

net is operated, thus permitting the arma- -

ture to return to its normal position.
- Adjacent to the armature, ¢2, of the release
magnet, C, 1s a circuit breaking device, con-
sisting of a contacting point, «'* and a piv-
oted switch lever, ¢'®, which is also in the
nature of an armature, being adapted to he at-
tracted to the cofe of the release magnet
~when the same is energized, and to be re-
tracted by a spring, ¢'. This anxiliary ar-
mature or circuit breaker lies at the side of
the core of the release magnet, while the ar-
mature proper ¢* of said magnet, is Toentoed
at the end of said core. -
The main line entering the station is rep-
‘resented by X Y, in Ifig. 1. The respective
sides of this line are connected to two bind-
ing posts, marked T and S, a third bindine-
post, marked (3, being connected to gronnd.
The sides of the line marked T and S CoL-
respond to what is technically known as {the
tip and sleeve of the plug, used on the switch-
board at the central station to establish con-
nection between different lines or withh the
talkig instruments of the central operator.
~From the binding post, T, an eleciric con-
nection is established, through cirenit 1.
switch Jever ¢, and contact. o™, step-uyp
magnet A, thence to (., or ground. A con-
nection 1s also established from T through
circult 2 to the ordinary subscriber’s fele-
phone outfit to a contact peint, «!", which in
the normal position of the step-up rod, «,
18 1n electrical contact with said rod, the eirs
cuit passine from said rod and its supports
to the main supporting plate, D, through
said plate to the opposite or sleeve side, S,
of the main line. This circuit establishes
the usual connection between the subscriber
and central when the instruments are in nor-
‘mal posttion. A third connection ig estab-

Mished. from G by circuit 3 throngh ihe re-

“lease or cut-ont magnet, C, to ground. This
circuit includes a switeh or circnit-breaker,
¢?, which s adapted, at each oscillation of
the step-up armature, 7, to establish an
electrical connection through the main sup-
-porting plate. D, and the said armatiire, by
contacting with said cirenit breaker. o,
‘This circuit or connection through the re-
Jease or cut-ont magmet, ¢, to ground 1%
traced as - followsi;from G by o line 3
through the releage magnet, ¢, to cireuit
breaker ¢®, which circuit breaker is insnlated
from the plate, d, but which is adapted to
‘make electrical contact with the armature,

83 o' which is in eélectrical contact with the |

base plate, D, and thus with terminal or
binding post, S, the cireuit being traced by
Iime 3 through the magnet. ¢, the circuit
breaker ¢, armature «, plate D, and terminal
S. Anotherelectrical connection isestablished

Ffrom ‘I through cirveuit 4 throngh the sub-

scriber’s telephone outfit to S, the cirenit be-
mg estabhished from the contact 52 and the

step-up armature @ through the main frame

or plate. D, as Lieretofore described.  An-
other electrical connection is  established

from 1’ through line 1 to switeh «'%, and from
sald switch when the same is operated by the.

releasimg magnet. C. through the core of
sald maguet and line 5, thenee throngh said
release magnet, €. and line 3 to ground.
Another electrical connection iy established
from the switeh, 4, throngh the selector mag-

‘net. By by eireuit 6 to ground. |

The operation of the devices thus de-

scribed 15 as follows:—Means are provided

at the central office for sending a series of
mpulses over one side of the line wlhhiel

connects with T These impulees are trans- .
9

mitted through cirenit 1 to the step-up mag-
net, A, ta, ground. At each impulse, the
armatnre of said step-up magnet is attracted
and nioves the step-up rod one step. = At
each movement of the step-up armature a
connection s established through cireuit 8
above described to the binding-post 8 and
to the other side of the Iine. but as no cur-
rent 1s flowing through this line at that time
no elfect 15 produced on the release magnet,
C.  The rod, therefore, continues to be
stepped up until it reaches the limit of its
movenient, all the rods in All the instru-
ments being simultaneously moved. As the
contact, «*, on the rod passes the switch Je-
ver, £3, a cirenit is established from bind-
ing-post S through said rod, and through
the selector magnet B and circuit 6 to
eround. If, therefore, while these parts are

1in contact an Iimpulse shonld be sent over the

oppostte side of the line to binding post, S,
a connectioh would be established from that
side of the line throngh the selector magnet

to ground, which wounld energize said mao-
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net and establish a conmection Ly the civeyit .

closer 4%, from T to 8 throungh cirenits 2 and
4. This cireuit ‘would be broken, however,
al the contact 5% upon each movement of tho

step-up armature.,  When the armature was

m 1ts normal position and the step-up rod

had reached the limit of its stroke, that.
mstrument wiirch had received .an impulse-
from the side X of the line at the time the.

contact flange ¢* was in connection with the
switch, 6%, would have its subscriber’s tele-
phone ontfit bridged across the line, all

breaking of the circuit which would take
place on the first step of the’rod which sepa-
rates said rod from the contact a'"... The rod
carries at the top a “ Busy” sign which is

116
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-others being disconnected therefrom, by the .
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adapted to be displayed through
in the casing which surroungs the instru-
ment, and as the rods operate simultane-
ously in all of the instruments, all said S1ONS
will be displayed at the same time. The
parts remain in this position until the se-
lected subscriber is disconnected. It will be
seen that while in this condition any num-

ber of Impulses may be passed from T or

the T side of the line through the step-up
magnet, which would attract the step-up
armature without any further result than
breaking the contact at 32, TIf, however, an
impulse should be sent over both sides of
the line from ground at the central station,

the step-up armature would be attracted and -

¢stablish a connection through the release or

clearing-out magnet, C, svhich in tnyn woul(l .

operate the cirenit breaker, ¢, disconmegt
the step-up magnet, permit the step-up
arniature to be released. establish a connde-

- tion through the circuit-brealker, %, and the

5
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pen, in

core of the release magnet from eround to
the opposite side of the line, which would
operate the release armature, the rod or
shaft ¢, release the step-up rod and the
selector magnet, and permit all the parts
to return to their normal position.

Inasmuch as the selected subseriber’s tele-

phone outfit is bridged acress the line, if an
impulse was sent over one-side of the line,
only, to ground, for the purpose of releasing,
the current would be divided between the

ground connection and through the other.
arireutt offered through the subseriber’s tallk-

g outfit to the main line provided the bat-

tery at central station wag grounded as is

usual -a suflicient current might not he se-
cured to affect the release until the sub-
seriber should hang up his telephone, and
thus cut this instrument. out of cirenit. B:
the arrangement described, however, of

eending the clearinig-out impulse in the same

divection from ground at central to both
sides of the line to ground at the sabscriber’s

station, the bridging of the talking instru- -

ments across the main line will not prevent
the operator from, at any time, releasing the

Ime, and thus obtaining possession of the

hime for other subscribers in the ease that one

subscriber should attempt to retain the line,

or sliouwld leave his receiver off the hook.
The cireuits which I have deseribed here
tre those which are especinlly adapted for

use with central energy system. By the ar-

rangement shown, an operator at the cenfral
station has complete control over the local
instruments. - ; |
Inasmuch as in the normal position of the
selector instrument, cach suabseriber ean got
directly on the line by removing his tele-
phone hook i (he usual way, it might hap-

the event that a -:fj:bsnrilmr’s ICCCIVer
was down at (he time hig call was made, (hat

suflicient current might be diverted through

an opening ! this path to prevent the step-up

By
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magmnet
from working satisfactorily, but, inasmuch
as but a slight amount of energy 1s sufficient
to start the step-up.armature, this talking
circuilt would be immediately broken at the
contact 6*%, thus diverting the entire current
through the step-up magnet and
the step-up rod which immediately discon-
nects the subscriber at the contact ¢%*. The
circuit breaking device, a'®, operated by the
release magnet also, as soon as the release
magnet 1s energized, - breaks' the ecircuit
through the step-up magnet, and allo. ., the
step-up mechanism to return to its normal
position to permit the release of the parts

- which otherwise could not take place if the

step-up magnet was energized, and the ar-
mature held attracted to said magnet. The
use of the circuit breaking device to estab-
lish a new circuit through the core of the
release magnet also insures a circuit through
sa1d release magnet, which ean be utilized as

long as necessary . to insure the release of all
the o |

parts. . . .
I have referred to the fact that more steps

arc stations, generally one extra step suffices.

T'his 1s to insure that the contacting flange,

«*, shall pass thewwitch, 03, no matter what
station 1s selected, the interval of contact
only being utilized for operating the selector
magnet, and establishing the talking circnit
Tor the subseriber selected. Any number af

70
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~are employed 11 the step-up rod than there- _.

95

steps, however, may be employed more thun

are required for the number of statinns:
Suppose an instrument should be consiructed
tor'ten subscribers, eleven steps wonld. ordi-

narily, be employed.” This instrurient could

be nsed forsany number of subscribers less
than ten and they could be made to operate
on every step or every alternate step, as de-
sired, it being only necessary that there are
as many steps us there are subscribeérs, and
at least one more, employed.

As before noted, the springs which oper-
ate the switches for making the contact, such

as- O*, ¢f cte., are used to establish an elec-

trical connection with said switch, and thus
furnish an electriecal connection which is
posttive and independent of the pivotal con:
nections with the frame or suppomting parts.

As the releasing of the step-up device by

means of the clearing-out magnet, is en-
lirely 1ndependent of the operation of the
slep-up device, each operation of the step-up
device. will tend to synchronize-the move-

ment of all the step-up devices in the event

10(

10:¢

110

12¢

one should be displaced. For instance, if-.

one ot the step-up rods should be moved one
or two notches 1n advance accidentally or

otherwise before the ealling operation is per-"

Tormed, this particular rod would not oper-

iite correctly on the first call if that particu-

lar instriunent 'should happen to be called.
[t would, however, reach the limit of its

125
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movement before the other devices,; at which | a step-up magnet 1in a grounded circiat from

point it wounld be arrested nntil all the ‘other

devices had been brought i synehrony there-

with; all of the dm*wm would then be re-
lensed synchronously and would fall  to-
cether so that on the next operation they
would be in proper step.. No accidental dis-
placement of the rod, {lievrefore, in one in-
strument would affect more than the fi1st
operation, so that if the operator shonld fail
to get the proper subscriber on the fivst
aperation, by reason of some displacement
of the step-up rod, it is only necessary to
repeat the operatien and the instruinent

would simply be released by the operation

of the operator’s release key and the opera-

“tton of calling 1'{31.}u1ted lhe next operation

bringing them automatic ally into step or in

wmhmny
‘TTaving thus described my invention, 1

Ll.;um. | |

The combination with a subscriber’s
e l(‘l}h{)ll(‘ outfit, hrideed t6 cross a main tel-
cphone  line by = cirenit  having  two
branches, one uf whiceh is normally “eloged
and the other is normally open, a step-up
magnet Jocated in a branch extending from
one side of sand line to ground. a eircuit
breaker opel aiml by said magnet to close

and open one branch of s
cntit at cach npulse of the said step-up de-

vice, a selector magnet adapted to close the

“normally open branch of said subscriber's

38
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pilw 1101:11.11|V closed branch

circuit when the step-up deviee 15 moved to
a pre-determined position, the movement of
said step-up device being adapted to open
at the first move-
mt'nt thereof. substantially as -specified.

Tn a sclective mstrument, a step -up
i tfuwi 1 selector magnet. aimle A5C Mag-
net, the step-up nmulwt beingr located in a
normally eromided cirenit connecteil to one

side of the telephone Tine, and’ the Telease

a1yl selector magnets heing toented in nor-
mfllh apen g nmlmdetl circuits from the other
side of the line. a cirenit closimg
adapted to be operated by said step-up mag-
at ench electiieal impilse to close the
cirenit throngh siid release magnet, and a
cirenit closing deviee adapted to he operated
at a pre-de ({lmlmtl nmber of impalses of

gaid step-up magnet to close the eneutt
Lthrough said

selector magnel, and a sub-
seribors {eleplione ond fit Iu‘rtlﬁ‘(ﬂ aeross sl
main telephione Tine, the eirenit for said sub-
seriber’s oulfit having, (wo branches, one
normally ¢losed and  the other normally
open, the normally  closed branch  heing
adapted to he opencd at the first movement
of -the step-up magnet, and the normally
opened branch being adapted to he elosed
by the operation of e seloctor magnel, sub-

stantially as and for the purpose spectfied.

6o

3. In combination with a m{lw*l IlJi‘I'h fol-

ephoune mltﬁt bridged across a main line,

ange device ope

S anb'--: Tiher’y eir-

ileviee .

one side of said line and a release magnet
adapted to be brought into a nrmm{led CIr-

cult from the oppn*-»lte side of said main Iine,

a switch operated by satd release magnet to
break the eivcuit through said step-up mag-
net, and estabhsh a civenit through said re-

fease magnet from the opposite «ide of said

line, %nb%mntmllv ns specified. |

4. The combination with a step-up rod
having a servies of steps and a holding pawl
engaging 1n sald steps to hold it 1n any de-
sired pfmnrm, 1 step-up magenet and 1its ar-

mature carrving a pawl adapted at each im-

pulse to move said rod one slep, a selector
magnet having an_armature. a civent clos-
ated thereby, and a cateh for
]]f}]d]]lﬂ‘ said armature in its advanced posl-

tion but operated hy sald magnet, a. circuit

closing device for said selector magnet op-
erated by a predetermined movement of said
step-up rod, a release magnet and 1ts arma-
tnre adapted to breﬂk the circuit throungh
sanidl step-up magnet and -to operate said
holdineg pawl ;md ateh, and permit the

parts to return to normal position, subqtan-

fm”}f as specified.

. The unnblrm{mn with a verlie IHV 1110V~
ing md having a series of steps, an operat-
mg pawl and a holding pawl, means for re-

(11310(*“11151* satd ]10’]{1111# pawl, an oscillat-
g release shaft o I]a{,en( to saud rod, an

arm_ on said shaft engaging each of said
]';-awlta., and a release maenct and its arma-

| luw wdlapted to oscillate said 511'1ft substan-

1]]«? as spectfied.
6. The combination with a oravity - rod
an f)])m ating pawl and a hfﬂdnw DIW]. a Te-
lease shaft having projections to ecngage said

pawls, a selector device having a holding

ateh, a release magnet., and an armature
for said magnet connected to said release
shaft arid a_projection on said release shaft

to operate said eateh, substantially as speci-
fied. - '

of an obernting pawl, a holding pawl there-
for. n civemt closer operated independent, of

et step-up rod and means for preventmg
the openine of saad civceurt eloser when i+

7. The combination with the step-up rod
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rlosed position. a release magnet and its ar-

mature..and means for Hlllill“:!llt‘fmhlv Op-
erafing said pawls and releasitig snud civenit

closor by the operdations of sard magnet, sub-

stanlindly g speeified,
S, Tu a seleetive sional instrament, « Ht(”-p—

un (I{‘\IH‘ mlmqmg of a plam eyvlindrieal

LQ(] Its aving a series of notehes ilmuwm 0 10~

{im'm*m:w piwl lm' sne (‘(‘HGI\’(‘]V (‘I]tr*lirlnrr _‘

e o

yection, s .nljnhi Ill]{‘ ﬂ:H]Hl‘E on =akd rod,
il prvoted contacting device adapted to
contaet with said flange in passing, and
e Indoepe mlunt of the rod-moving de-

Lyvice for releasing (he sane and pu‘lmttmg
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-signal device attached to said rod

said signal except when

1t to fall by gravity, substantially as speci- |

fied. _ _
9. The combination with a series of: tele-

phone stations on a single line, of a series of

selective instriuments, each having a step-up
device consisting of a plain, straight rod
with a series of notches, an adjustable flange
on said rod adapted in its movement to con-
tact with a pivoted contacting device; means

for synchronously operating said rods, an

electrical circuit, including a selector mag--

net, at each station adapted to be enérgized
through said step-up rod by said flange in
passing said contacting device, and a clear-
Ing-out magnet for releasing said rod and
also said selector device, substantially as
specified. |

10. In a selective instrument, a
mechanism embodying a vertically arranged
loosely supported “eylindrical rod having a
series of circumferential notches therein, a
reciprocating pawl for successively engag-

ing said notches to operate said rod in an

upward direction, a circular collar op flange
mounted adjustably on said rod and a yield-
ingly contacting' device adapted to contact
sald flange by the movement of sald rod, a
and adapt-
concealing
at a predetermined

movement of said rod and

ed to move therewith, means for

position in the

- means independent of the rod moving de-

35
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. Ing them in their advanced positions, a se-

45

flange on said.rod
' to contact

»

vice for releasing the rod and
to fall by gravity. _
11. The combination with a series of tele.
Phone stations
selective instruments each having a step-up
device consisting of a plain straight rod
having a series of notches, an adjustable
adapted 1n it _
with 4 circuit closer, means for
synchronously operating said rods and hold-

permitting it

lector magnet at each station
predetermined movement of
rod to be brought into circuit
on sald rod contacting said
and a release magnet

adapted by a
said step-up
by the flange

at each station and

means for synchronously operating said re-.
lease magnets to release said rods and said”,
‘selective

devices,

substantially as specified.
12. In a i '

‘selective instrument, g step-up

‘plain straight cylin

~circuit breaker

step'-_up |

‘rod, and a holding

on a single line, a series of

circuit closer,.
‘my hand this 6th |
S - WILLIAM M. BRUCE, Js.
_ Witnesses® ‘ . -

994,500

magnet, a selector magnet and a clearing-
out magnet, a ste —u&) device consisting of a

rical rod with a series
of notches, and a step-up pawl engaging said
notches operated by said step-up magnet, a
also operated by said step-up
magnet at each movement of its armature,
means on said rod for closing a circuit
through said selector magnet when said rod
reaches a predetermined position, a circuit
closer operated by said selector magnet and
means for holding the same in its closed po-
sition, and a-releasing magnet operated in-

dependently of said selector and said step-up -

magnets for releasing said rod and also re-
leasing - the circuit closer operated by said
selector magnet, substantially as specified.

13. In a selective instrument, a step-up
magnet and a selector magnet, a step-up rod
arranged between and

sald rod, a pawl operated by said step-up
magnet to engage and operate said step-up
r pawl also adapted to en-
gage and hold said rod, a cafch for the ar.
mature of said selector magnet, a shaft
Journaled in proximity to and parallel with
said step-up rod connected to the armature
of said release magnet so as to be oscillated
thereby, |

the step-up and holdipg pawls and the se-
lector magnet catch, as and for the purpose
specified, | o

14, In a selective instrument, a step-up

device consisting of a lain eylindrical rod
having an adjustable ﬂp

tacting device adjacent thereto adapted to
contact with said flange, a Step-up magnet
and a selector magnet.adjacent to and par-
allel with said rod and a release magnet at
right angles to said rod, means connected
with said release magnet to release said rod
when said magnet is energized and permit
sald rod-to fall by gravity and also to re-
lease the armature of saj selector magnet,
as and for the purpose specified.

- In testimony whereof, I have hereunto set
day of June A. D., 1905.

-

Cuas. I. Wercm, .
CLARA GALLAGHER, -

and connections from said shaft to

ange, a pivoted con-
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‘nagnets, a release magnet at right angles to
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