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994,371,

Specification of Letters I’ni—cnt.

TOR PARTY-LINTG TELEPHONE SYSTEMS.

Patented June 6, 1911,

Application fled September 1, 1804, Serial No, 223,049,

To all whom it MAY Concern:

- Beit known that L Winnraa M. Buvew, Jr.,
citizen of the United States, residing at
Springfield, in the county of Clark aul
State of Chio, have invented certain new
and useful Tmprovements in Individual Se-
lective: Lock-Out Devices for Party-Tine
Telephone Systems, of which the foliowing
is a specification,

My invention relates to individual
tive lock-out
phone systems.

The object of my invention is ¢ provide
an improvement in selective systems  for
party-line telephone use which will be s
ple and effective in opers tion, and one whieh
15 particularly adapted to use with the ordi-
nary vinging ov alternating curvent in gen-
eval use in telephone exchanges for operat-
ing the step-up deviee.

A further object of the invention je to
provide a selective device, the motor power
for operating which shall be wholly clec-
trieal; and which shall be nndep the direct
control of a central operator.

A further object of the invention is to
provide a selective device which shal] be op-
erated electrically in one divection, and
adapted to return to its normal position by
gravity, the operation of woving the selec-
tive device and the release of same fo permit
1t to retien to ground being obtained through
the agency of single electroimagnet.

A Aurther object of the invenlion I5 to
provide means by which any one or maore
stations on the party-line can he called or
released by the central operator, the device
being nnder the contral of the operator in-
dependent of the ordinary subscriber’s out-
fit, so that it will be impossible for one sub-
scviber to hold the line against the wishes
of the operator ai the central siation,

I attuin these general objects, and others
which will appear from the specification
and claims hereto attached, by the circuits
and mechanisms set forth in the aceompany-
ing drawings, in which—

Figure 1 1s a perspective view of my -
proved selective device. Fig. ¢ is a front
elevation of the same with the selector mag-
net broken away to better illustrate some of
the connections. Tig. 8 is a side elevation,
looking from the right hand side of Fig. 2,

seleg-
devices for party line tele-
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also showing the selector magnet brolen
away o belter iHustrade the step-np device,
[fig 4 15 n dingrammatic view, showing ‘the
yarious civeuits and connections of the Sys-
temy including the central exchange device,
Fig, 5 is a detail view of the indicating de-
viee ¥or indiealing to the subsceriber when
tire ine is in wse. Tigs, 6. 7,86 and 10 are
detail views of the various paris herein-
after reforved to. Fig. 9 ic a detail view
showing a modification of {he indicating de-
vice, or *husy 7 sian,

Like parts are indieated by similar let-
ters of refevence thronghont " the differont
views,

In careying out my invention, 1 prefer-
ably nclose the varions operating partsto be
used at each snbseribers station in a casing
having conncetions in such o way that 1t
ean be connected Lo any ordinaey subseriber’s
outfit without any chango thereln, and to
also ael with the usual central exchange ap-
paratus 10 being necessary fo supply only a
for ench party line.  Any
number of stalions sy be employed on
the line.  The constriction which 1 have
dlusteated is adupted for eleven sieh sta-
tions or subseribers.

The general operation of the deviee is to
send a sevieg of hupulses over the main line,
preferably from {he ordinary alternating
curvenl or ringing generator ab the contral

calling deviee

station. These npudses see adapied (o op-

erate a step-up deviee ab each subseriber’s
station, all the mstyinaents beling exactly
alike except for the adjustment of the so-
lector connection which s adapted to estab-
lish w loeal cireuit in the instroment, these
connections being arranged in Uie diflerent
strinnents so that in the different sub-
scriber’s deviees they will be cosed on dif-
ferent steps, No.o | subseriber being elosed
on the first step, Yo, 2 on the seeond, eie, ‘

The step-up device ronsists preferably of

[
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a vertically movable rod, o, having a series -

of notehes ov sleps prefevably eylindrieal,
sald vod Leing adapted to he operated by an
operating pawl el This operating pawl
i5 connected to the armusture of the step-up
maget. prefevably pivoled divectly to the
armaiive lever o7 which armature lover is
also prelerably pivoted to suitable ];5"uj‘ﬂ£-,~
tlons ¢! on the main feame in any suitable
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SUp
" the step-up rod will be ra
n rod

&y

e
maznner, and adjacent to the step-up mag-
hay

b +

net, a°, the construction being ‘ such
whenever the step-up magnet ¢® 1s energized,
1ged one siep.
is » holding pawl,
the

jacent to the step-up roc
@8, supported on a suitable projection, 8",

" holding pawl being adapted to hold the rod

L0

B
[N

" gtep of the rod can tal

50

_also allows the projection, @, on

60

‘central exchange device will

¢ form a stop £

at each step until it s further advavced or
veleased, which will take place w
rod has been operated to the-full
steps; as before stated, y
seribed herein is adapted
seribers, but twelve steps a

bt i Y
<k
t]

o shown.
be srranged to

produce only eieven impuises, so that each
instrument on the line will be operated the

Fudl num;ge‘-: nec
 means

auxiliary

up ved, and also to
the opern is a stationary stop,
o, adapied pawi is moved by the ai-
mature lover, @8, to foree the said pawl into

d, and thus

stop Tor
- 3 . i
the pawl, and prevent any vibralion of the
1 which would be eaused by the alterna
pawl which would be causen 0y ne 4 fterna-
tions of the curr pasing through th
armature when U current
used, s0 that ne mary y
is passing through

the néeteh with wi

e

[
4]

rature,

¢ place until the cur-

vent is broken and the holding paw! allowed
o

1
he ar

o)
this stationary stop. 4
Tor releasing the step-up rod, a, wpon the

final step, vod, &%, is employed
which is prx dingly- monnted in
a1

jacent o s rsllel with the
step-up rod, a. This :
tended arm, ¢, adapted
cam projection, ¢f, 6n the

)
besrings acdj
an ex-
v eontach with a
wliding pawl, &,

and also wilth a prejection ¢ on the operat-
i1, the release vod, o is adapted:
d by a pin or projection, @

step-up rod, @, when the step-up
rod is given its final movement or step, thus
raising the holding pawl, and allowing the
step-up rod to fall by gravity as sooh as the
operating pawl is released by breaking the
current through the step-up magnet, which

said op-
arm @y

erating pawl to contact with the
the said pawls being held in this position
by the arm o until the step-up vod has
dropped to its normal position, when said
release rod will be return
a** on said rod, which strikes
iection 4%, on the releas
farns

pin or pro-
rod, 4. This re-

said relense rod to its —~wmiunsition,

rod and away from

o

d by & projection .

2nd permits the holding pawl to again en-
rage with the step-up rod, ready for the next
operation. o R
To provide for making the proper selec-
tion, I supply the step-up #od with a contact
device, the form shown hérein being that of
o metallic ring, ¢'4, whiclis in electrical con-
tact with the rod, and is adapted at a pre-
determined point to make electrical contact
with o selector terminal, &', which is ad-

justably mounted on o suitable support, a'®,

this selector terminal being adapted to be
held 1n any desired position by a set-screw,

47 o The selector terminals, 1% in the dif-

Ly

b instruments will be adjusted to the
different steps representing the different sta-
tione, That is to say, the first station will
have its selector terminal adjusted to con-
tach with the ring, %, on the first step, the
second on the second step, ete. This selector
terminal, ¢**, is connected in the manner
hersinafter deseribed with the selector mag-
net, ¢!, whose armature, a's,1s adapted, when
ihe selector magnet is energized to be moved
into position to operate switches, 6% and 6%,
to close cirenits leading to the subscriber’s
instrument, and constitute the ringing and
talling circuits in a manner hereinafter
wore fully. described. When the selector
magnet is operated, and its armature drawn
to the positfon for operating said switches,
said arambure will be held in its position by
2 cotch, a?, thus locking said armature until

o

it is veleased which takes place upon the
fnal step of the step-up rod before’ de-

seribed.  For this purpose a projection, a*
n the step-up rod, ¢, is adapted to engage
1

QO

t
the step-up rod, g, resches its extreme up-
ward position.  (See Fig. 6.) The armature
lock will thus be pressed out of engagement
with the selector armature, which will be
permisted to return to its normal position at
‘he same time thestep-up

P

o its normal position. For operating the
ewitches 52 and 5%, I have shown a wedge-

tehes
shaped block, 42, which engages between the
wedge:shaped ends of said switches, These
switches are preferably in the form of
springs which, when the release armature i3
released, .press the armature away from the

o lower end of said armature lock when

rod falls by gravity.
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magnet, and at the same time break the cir- -

cuils through the same.

For establishing the circuit normally to
the subscriber’s instrument, I .employ 2
gwitch, or circuit breaker, &', which is

adapted to be operated by the movement

of the step-up rod, preferably by a cam
roller, @*°, contacting with a cam surface,
a¥, on said rod. ¥When the step-up rod,
is in its normal position the roller, ¢®, en-
gaging on the cam-surface closes the _éir-
cuit brealker, ¢%, and thus. esteblishes the
normal subscriber’s connection with the cen-
tral station in the manner hereinafter more
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fully described. When the step-up rod is
moved, however, in the act of calling a sub-
seriber, the cam-roller leaves the cam-shaped
portion of the rod, and allows the circuit
breaker to open, thus breaking the sub-
seriber’s eircult as soon as a call is started,
which circuit, in each instrument remains
broken wntil the instrument returns to zero,
thus effectually locking out all subscribers
excepting the one to be selected, in the man-
ner hereinafter more fully described.

- The .preferable form of circuit breaker
above described is shown in TFigs. 4 and 8.
In Figs. 1,2 and 8 a slightly different form
is shown, a cam-projection on the step-up
rod being adapted to engage a cam-surface
on the switch for opening and closing the
same by the movement of said rod.

For indicating to each subscriber when
the line is in use,-I employ an indicator,
a*, adapted to be operated by the step-up
rod when it reaches its calling position,
that is to say, the next to the lnst step, this
indicator being adapted to show the word
“busy,” or some similar sign, through a suit-
able opening in the inclosing casing, to in-
dicate that the line is in use, In Fig. 5, 1
have shown this busy ” sign pivoted ad-
jacent to the rod, and having a projection
which normally engages in a notch, ¢, on

said rod, in which position it will drop
away from the opening as the rod is moved,

however, the notch being cam-shape,
raises the sign into ity Indicating position.
In Fig. 9, T have shown a wodification in
the “busy” sign being attached directly
to the end of the rod, and when the rod
reaches its calling position, or the next to
last step, the sign will be brought opposite
the opening in the casing.  Various forms
of indicator connections may be used for
this purpose. :

The circuits and connections for the dif-
“ferent parts will, probably, be best under-
stood from the dingrammatic view, Fig. 4
where the main telephone line is shown at
4 and ¢. The step-up magnet, o, is bridged
across this line, as indicated by the circuit
conneetion ¢® and ¢ In addition to the
step-up avmature, the step-up magnet is pro-
vided with an auxiliavy armature, ¢, which
may be arranged at the opposite end there-
of, and whieh s adapted to operate a cip-
cuit breaker, in the subseriber’s tatlking cir-
cuit, when the step-up magnet is energized,
for the purpose hercinafter more fully set

tforth,  The subseriber’s talking outfit is
aiso normally bridged across the line by

branch cirenits extending from the circuits,
¢* and e, and passing through the ecircuit
breaker operated by the armature, *y and
the cireuit breaker, '3, operated hy the cam,
@, through' the receiver, e'® in the usual
way, se that when the receiver, e ig re-
1ofrom the hook, %, and the Tocal bat-

|

2

tery cireuit, £, being closed at ¢'7 in the sub-
seriber’s instrument the subscriber can talk
direct to the central station with the instru-
ments in their normal position, any suitable
calling device, such as g*, being employed
for signaling the central station. The se-
lector magnet, ¢, however, is located in a
grounded ecircuit from one side, .d, of the
main line only, which circuit can be traced
from ground at ¢7, through the hook, ¢?, line,
¢’y selector terminal, a9, rod, o, line ex, line
¢’ selector magnet, e, line, €'* to . The
receiver or talking circuit is also branched
from the switch, o', through line, ¢, and
switeh, 9*% and line e*, so that when the
crenit breaker, ¢1%, is open, the receiver or
talking circuit is opened wntil elosed by
the switch, 222, at the operation of the se-
lector armature, «*, :

At the central station I employ a movable
contact device having as many contacts us
there are subscribers on the line, and this
contact device is placed in civenit with the
ordinary ringing generator, ¢, at the cen:
tral station. I have shown a rotary de-
vice which may be adapted to be rotated in
any suitable manner by clock work, or
otherwise, and started and stopped in any
well known manner. This rotiting contact
device has contaciing projections, &', which
as the device rotates, cor - successively in
contact with a spring 42, so that at euch
successive contact an impulse is sent through
the main line and through cach of the step-
up magnets, thus raising each step-up rod
one step for eneh contact.

In addition to the movable contacts, o1,
there are a series of contact points, % one
Tor each subscriber, and so formed in con-
neetion with the calling device that the op-
evator by the employment of plugs or
switches may select one contuet point with
which a movable contacting arm, 54, will
forne an eleetrieal connection during the
movement of the exchange device. In the
construction shown, a spring army, bt ro-
tates with the disk which carries the nov-
able contacting parts, and “dnring its revo-
lution it is adapted to contact with one of
the contacting points, &%, stimultaneously
with the connection between one of the mov-
able points, * and the spring 52 The con-
tact point, 4%, is grounded, while the arm,
O* is connected through (he generator to
that side o of the main line from which the
braneh civenit leads to the selector mugnet,
thercfore: when a contact is made hetween
the arm, &%, and the projection, %, the se-
lector magnet in that station whose  se-
lector terminal corresponds to the step op-
posite to which the projection, 43 is placed,
will be operated, closing the switches, 42
and %, which switchoy will b iocked in
this position by the armature lock, ¢, The
step-up device, however, will continue in

70

80

90

100

110

115

I‘.BQ



10

15

20

30

35

40

45

50

55

60

65

e

each of the instruments until they are
stepped up to the next o the last step, only
one instrument, however, will be selected as
all the selector circuits will befopened when
the impulse passes from ground through
the contact, b°, except that one "one whose
terminal selector is on the ring, @, and in-
asmuch as all the talking eircuits
at the switch, e, on the first movement of
the step-up rod, all subscribers will be
locked out except the
magnet has been operated.

The step-up device in the subscriber’s sta-
tion having been operated, the one selected
may be called by the central office by the
switch, e, which is placed in the grounded
connection with the gemerator, ¢, the cir-
cuit being traced at the ground from the
central station through the generator, main
line, d, selector magnet, line ', subscriber’s
bell, switch 2*%, line ¢, line ¢, and to

ground at ¢’, this connection being broken.

Wwhen the subscriber removes his telephone
from the hook to establish the local bat-
tery through switch e', battery, f, and
transmitter in the usual way. :

For releasing the line and refurning all
the instruments to normal position, mean
are provided for giving each of the step-up
devices an additional step, and this is 2c-
complished by sending an additional im-
pulse through the step-up magnet. . Lhis
may be accomplished by 2 separate switch,
as shown at 0%, adapted to close = cireuis
from the generator through the main line
and the step-up magnet, as before described.
This switch may be a part. of the vegular
step-up mechanism adapted to be.closed by
the operation which releases the line; or-ib
may be manually operated to give an addi-
tional impulse after the regular calling de-
vice has made its complete circuit.  In any
event, the additional impulse passing
through the step-ip magnet will produce
an wdditional step in the rod which will op-
erate the rod, @, and disengage the oper-
ating and holding pawls for. the step-up
rod and the catch for the selector armature,
in the manner heretofore described, permii-
ting all the parts'to return to their normal
position. ' <

When the subscriber,has been selected by
the operation of the_ selective mechanism,
his receiver is bridgedl across the main line
and in position for communication. with
central or other subscribers to whom he
may be connected. Two paths are open for
the current, and as that of the receiver cir-
cuit may be of less resistance than that of
the step-up magnet, sufficient current might
not be secured through the step-up magnet
to produce the necessary movement of said
magnet to release the line. To obviate any
difficulty -of this kind, the circuit breaker
operated by the armaturs, ¢, on the step-

sy

(5]

are broken

one whose selector.

)

-eireuit, as shown

_energy in the step-up

854,871

is introduced into the receiver
in Fig. 4, and as hereto-
fore referred to. This armature will be op-
erated by a very slight amount of electric
magnet, and sufficient
current will always pass through the step-
up magnet to operate said armature, al-
though 1t might not be of sufficient strength
to operate the step-up armature and the
step-np .rod. The first electrical impulse
passing through the step-up magnet will op-
erate the auziliary armature, and thus break
the receiver circuit; the receiver circuit be-
ing broken the only path for the current is
through the step-up magnet which thus gets
the entire amount of current passing from -
the central station, and operates the step-
up armature with sufficient force to move
the step-up device, and releases the line,
thus making it possible to release the line
under any conditions and against the will of
the subscriber, if such becomes Necessary.
1t will be seen by the above construction
that ¥ produce a selective lock-out system
which is czpable of operation from the cen-

up magnel

“tra} station, eleetrical in its operztion and

various influ-

capsble of operation under
tele-

ences and conditions which apply to
phone exchanges. .

will be understood that ordinarily sn
erneting current could nob be satisfac-
a step-up device, since

torily used to operate

‘the alternstions of the current would be of

teo grest frequency to be depended on for
thab puipose, but by having means for con-
trolling the operating pawl and holding it
against the influence of the alternating cur-
vont unkil such current is broken, I am en-
abled to use the alternating current in such
s msnner that the pawl can only operate
the siep-up rod one
tent of movement of the operating pawl
while the step-up magnet is under the in-
fiuence of the alternating current being
positively controlled. . ’

While T have described this device as
especially adapted to the use of the alter-
nating current for operating the step-up de-
vice, 1b is obvious that its use is not confined
to an alternating current as it is equally
adapted to the use of a direct current.

Having thus described my invention, I
elaim— . : .

1. In a selective device for telephone sys-
tems, a step-up contacting device consisting
of & cylindrical supporting rod having: a
series of eircumferential notches and-a cir-
cular or circumferential contacting element,
a step-up magnet and & reciprocating pawl
operated by the magnet to engage n said-
notches to move thé rod upwardly, & circuit;
closer adjacent to and adapted to contact
with the contacting element on the said vod’
in combination with a selector magnet ini
circuit with said circuit closer, a holding

step at a time, the ex- -
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pawl for said rod,'and means for disengag-
ing said pawl to permit said rod to return
by gravity to its normal position.

2. In a selective system, a main telephone
line, a step-up magnet bridged across saicd
line, and a. telephone outfit and a cireuit
breaker through which said telephone out-
fit is normally closed to said line, a verti-
cally moving eylindrical step-up rod oper-
ated by said step-up magnet to control said
circuit breaker and open said subscriber’s
circuit, said rod being supported in bear-
ings so as to be free to turn as well as to
move longitudinally, a selector magnet in a
normally open circuit and an adjustable cir-
cuit closer adjacent to said rod and a circu-
lar contacting element. on spid rod adapted
to engage said cireuit closer and close the
circuit through said selector magnet  and
means connected with the selector magnet
for closing said telephone circuit.

3. In a selective instrument for party line
telephones, a vertical moving cylindrical
step-up rod having circumferential notches,
a step-up magnet and paw! pivoted to the
armature of said magnet to engage said

notches, a telephone circuit nornally closed-

to line by means controlled by said rod, a
selector magnet and a circuit therefor includ-
ing an adjustable circuit closer, and circular
contact element on said step-up rod to en-
gage said cireuit closer to close the circuit
of said selector magnet and means for sue-
cessively energizing said step-up magnet.

4. In a selective instrument for tele-
phones, a vertically moving step-up rod hay-
g & series of circumferential notches a
magnet whose armature is adapted to move
said rod at each impulse in said magnet,
means for holding said rod against rvetuwrn
movement, and a releasing device adapted to
be operated by a separate impulse to permit
it to return to its normal position by gravity,
a circumferential contact on said rod and an
auxiliary circuit adapted to be closed
thereby at a predetermined movement of
sald rod said rod being supported in bear-
mgs which permit of a rotary as well as
longitudinal movements whereby it is free
to move and to effect its contact operation in
any position of rotary adjustment.

5. In a selective instrument, the combina-

tion with a vertically moving step-up rod

having a series of notches, a magnet ad-
jacent to said rod, a reciprocating pawl
moved by said magnet to engage said
notches and impart a step-by-step movement

to said rod, a holding pawl for said-rod, a

S

subscriber’s talking cireuit closed by means
operated by said rod which is adapted to be
broken by the first movement thereof, a
selective device adapted by a predetermined
movement of said rod to reéstablish said
talking circuit, a busy signal operated by
said rod when said rod has reached the
normal limit of its upward movement, and
means independent of said magnet for re-
leasing each of said pawls to permit said
rod to drop by gravity to reéstablish said
talking circuit and cancel said busy signal.

6. In a selective instrument for tele-
phones, a vertically moving step-up rod hav-

ing a series of notches, a step-up magnet.

adapted to operate said rod, and a sub-
scriber’s telephone outfit normally closed to
line by a circuit breaker operated by the
first movement of said step-up rod, a selector
magnet adapted to be brought into circuit
by a predetermined movement of said rod,
and means connected to said selector mag-
net for closing said telephone circuit when
the same is operated, and a circuit breaker
operated by said step-up magnet also
adapted to break said telephone circuit
when said magnet is operated, substantially
as specified.

7. In a selective telephone system, the
combination of a source of alternating cur-
rent, a'main line, a magnet bridged across
said main line, a step-up device operated by
said magnet, means for controlling the ex-
tent of movement of said step-up device
while under the influence of said magnet, a
receiver circuit normally bridged across said
main line, and means for automatically
opening said receiver circuit to increase the
flow of current through said magnet, sub-
stantially as specified.

8. In a selective telephone system, the
combination of a main lne, a magnet per-
wanently bridged across said line, a step-up
device operated by said magnet, a receiver
circuit adapted to be bridged across said
main line upon a predetermined movement
of said step-up device, and means controlled
by said step-up device for automatically
breaking the receiver circuit at each electri-
cal impulse through said magnet, substan-
tinlly as specified.

In testimony whereof, T have hereunto set
my hand this 17th day of August A. D. 1904.

WILLIAM M. BRUCL, J.
Witnesses:

Cuas. I. Wercn,

Crrvron P. Grant.
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