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UNITED STATES

PATENT OFFIOE.

HARRY BENWELL STOCKS, OF MANCHESTER, ENGLAND.

PARTY~LINE SYSTEM OF TELEPHONES.

~ No. 827,825,

Specification of Letters Patent.
Application filed Septomber 5, 1905, Serial No. 276,998.

Patented Aug. 7,1906.

To all whom it may concern: -

Be it known that I, HARrRY BENWELL
STOCKS, engineer, a subject of the King of
Great Britain, residing at ‘‘Stanton,” 124
Barlow Moor road, Chorlton-cum-Hardy,
Manchester, in the county of Lancaster,

Iingland, have invented new and useful Im-
provements in or Relating to the Party-Line

System of Telephones, of which the following
1S a specification. . |
My invention has for its object the provi-
sion of switching apparatus at subscribers’
instruments (or other suitable position on the
line-wires of a party-line system) which shall
be capable of operation by the person in
charge of the line at the switchboard in the

exchange, and at the same time said switch-

- - Ing apparatus shall not be under the control,

20

directly or indirectly, of the subscriber unless

1t 1s desired that it be so arranged, and at the
completion of a call provision i1s made where-

by all switches return to zero position, so

30

35
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that perfect synchronism of the movements
of all switch apparatus is assured.
In the accompanying drawings, Figure 1
represents an end elevation of a subscriber’s
switch apparatus. Fig. 2 is a plan view of
same. Kig. 3 1s a side elevation looking in
the direction of the arrow, Fig. 2. Fig. 4 is
a side elevation of the switch from the oppo-
site side.  Fig. 5 is a diagram of the circuits.
Kig. 6 is a separate view of the switch-drum.
K1g. 7 is a sectional elevation thereof. Fig.
8 1s a view in flat projection of the five switch-
drums, showing all the contacts on such
drums, 1t being assumed. that five subscribers
are on the party-line. Fig. 9 is an elevation
of the operator’s switch. Fig. 10 is a plan
thereof and shows the connections to the
party-line X’ and X |

In carrying my invention into effect I pro-
vide that each switch apparatus, hereinafter
called the “switch,” and which isillustrated
in Kigs. 1 to 4, shall consist of an electromag-

45 net a or other apparatus capable of working

by the passage of an electric current, which
electromagnet by means of a pawl b, con-
nected to an armature ¢, intermittently ro-

- tates a ratchet-wheel d, secured to the spin-

50

55

dle e of a drum ¥, a tooth at a time at each vi-

bration of the armature. A locking-detent
2 serves to lock the ratchet-wheel. The
drum f thus intermittently rotated carries
the necessary contacts whereby one or more
subscribers may be arranged i talking-cir-
cuit. . |

[ In Fig. 8 is shown in ﬂat.pmjectitm the

drums and contacts thereon for five sub-
scribers of a party-line. This drum is so de-
signed that with reference to the other parts
of the mechanism, as hereinafter described,
only two brushes are necessary to complete
the circuits of the telephone required that
talking may be carried on over the line.
The construction of the drum is shown par-
ticularly in Figs. 6 and 7. On a central steel
spindle ¢ is mounted a bush %, of vulcanite or
other insulating material. On this is placed

a sleeve 4, of brass, having an enlarged end &

with ‘an extension [/, which extension forms
the zero position for all the switch-drums, as

will be seen from the diagram Fig. 8. The
contacts m are secured to and in contact with' |

the sleeve of brass ¢ and the parts filled up
with vulcanite to complete the circular pe-
riphery of the drum, as shown in Fig. 7. On
the spindle ¢ of the drum is a disk 3, to which

Oo

75

18 secured one end of a coiled spring 4, the
other end being secured to a fixed part of the

switch, so that as the drum is rotated by the

| ratchet-and-pawl mechanism the spring is

wound up. _ .
The operator at the exchange is provided
with a suitable operator’s switch A, Fig. 5,
whereby a powerful battery B can be “cut
in” to line, such switch having an indicator
to show the number of impulses that have

been given to the switch-magnets, and there-
by indicating the number of the subscriber on

the line who is in talking-circuit. The line
apparatus may be described as follows: All
subscribers are arranged in ‘‘parallel,”’ as
shown in Fig. 5, on a metallic return for pref-
erence. In parallel working I provide a
suitable high-inductance relay C of the nec-

essary resistance across the loop or branch
from the main-line wires—in other words,

in shunt across the line—and arranged at
each subscriber’s instrument or other suit-
able position on the loop branch or line, as
the case miay be.
wound for reasons that will be apparent
hereinafter. On this relay C being closed by
the current sent through it by the operator
at the exchange (hereinafter called the
““switching-current”) a second path is open

30

QO

100
This relay is compound

105

for the passage of the current—viz., through

the switch-magnet D, which is also in shunt
across the line. This switch-magnet, being

of comparatively low resistance and induct-
ance, 18 normally cut out of the line by the
| relay C of high inductance when the relay is

1TO




2.

open—i. ¢., during the time that conversa-
tion is proceeding on the line atter-the.neces-
sary impulses have been sent over it. The
fine-wire coil C in itself would be.insufficient
¢ to maintain the closed contact made by the
armature of the relay. 1t is therefore neces-

“sary-to assist it by means of the coil D. "The

“fine-wire coil C of the relay is:forithe: purpose

1s-closing another circuit of low resistance by
means of- which. the iimpulse-currents :may

+.flow :‘through the electromagnet. a, operating:

- the switchidrum f. - This low-resistance cir-

.+ euit-will short-cireuit the: higher resistance of:
r5o-thesfine «coil C. - This would tend to weaken:
-the-magnet-core of C and D if the coil D:
- were:notineluded in the:low-resistance icir-:

-&@uit. .+ It-will therefore be seen:that:during
«.the time that conversation 18 :being:earried

20 onthe talking-current has:a clear path toline,:
--as -the:high-resistance relays C are in:shunt

- raicrossithe line; and-therefore can be neglected,

«rowing +to wtheir:-high inductance. * This:in-.

4 ductance :may::beiincreased by *‘choking-
2w colls”’ in series-with the relays C, it necessary,

nin-order-thatithe comparativelyslow alterna-
-tions: of ﬂt’h(?- ; magn-eto ‘bell=currents:may be:
properly dealt - with. - “Thése ‘choking-coils

- ishould: “be: of the lowest:-possible resistance

so-:compatible with their construction-for -high-
~-est-impedance; that ithey:may not-waste the
.. direct: current: used:to:eperatée the switch- -

cmagnets and relays.

L]
=~ r

. “Phe switchitself is-provided with suitable
35 magnets for the purpose hereinafter: de-

-wscribed.® ‘First: magnets @' are:provided, as
= already stated, to operate the switch-drum f
by ratchet-and-pawl mechanism bymeans of-
-theswitching=current;secondly;1nseries orin.

sorparallel with these magnets I'provide a&:fur-

. termination of a-eall-theswitch is:soarranged

4¢: that a'reversal of the:direction of the switch-

siimg-current: isobtained, and -as :the-second

- magnet n is- of the'polarized: type this rever-
~salof "switching-current -every itime-zero -1s

 ureached causesthe armature o to movein:the
sooppositer direction or in the:direction shown
i+ by-the arrow:in-full lines, Ifig. 4. This being

Trmature is-causedsto raisethe pawl and:lock-
ssiing=detent from ‘the ratchets of ithe switch-

-+ barrel: and:i allow “the - switch=barrel:'to! be

~ uturned:. backward. to: the.~zero: position:: and

i held there. by a suitable stop b by the coiled
<uspring or: other imeans. To-effect this, the:

6ctarmature o-carries a:pin b, Kig. 2, disposed
1:below a:pivoted:lever. ¢; -which is thus-hited

2:by therarmature; the lever ¢g-raising the pawl
- brand Jocking-detent 2 out:of:engagement

v withithe ratchet-wheel d. 1 By:this means all
- 65 switches are:brought-back to zero position si-

| give four:impulses; as explained; which .will

827,825

| multaneously, and 1t will be seen, therefore,
that- should -any one of the-switches have

‘synchronism with its.fellow switches, the re-
versal of the direction of the switching-cur-

by restore the lost synchronism which may
) have taken place.

““The telephone instruments are completely
isolatedfrom the powerful switching-current
by connecting: up: through'-the ‘medium of
“condensers: E;the condensers:being no: ob-
“stacle-to the belliand-speaking currents;-but
l being an:insurmountable-barrier 16 the con-
tinuous: eurrent from: the switching-battery.

- In-the arrangement shown in the drawings

zero breaks all ringing and-talking:circuits,
“the zero:brush 7 being:normally-raised by a
spring-actuated: :plunger sclear of :zero con-
tact [ on:thetdrum; as shown 1 Fig. 1, the
{.other brushes v w:being: always:in contact
| with the drum. - -
'When the brush r 1s lowered into-econtact
lwith zero onithe drum by a:subscriber; ring-
ing and speaking can.take-place with the.ex-
change: operator without-causing any: ot the
‘other bells:ini :the circuit:to be.rung. +-T'o el-
fect this; the.subscriber:presses a push-but-
' ton::causing the.zero -brush to:fall onto sthe
sswitch=drum by meansof a'suitablemagnet ¢,
fitted in the switch-box, operated by the cur-
-rent from: the transmitter-battery, or aux-
1liary-cellssmay be:provided forthis-purpose.
Thei armature: u is -secured to ‘theend: of :the
plunger s and-is-lowered by the electromag-
net, t against theactionof thespringx. - The
instrument is::thus: cutiiinto-: line,: the- sub-

-:seriber releasing:said: push-button:after-ob-
-cther magnet. n; which is: of isuitable construc-
“t tiony-and: when ‘the- zero: position 1s.again.
wreached by the:operator’svswitch afteriithe

taining:number required; circuit then-being
through 'the:brushes v w; third or:zero brush
r being.raised. “:Shouldyhowever, the:line be
“already engaged; the switch-drum 1s so. ar-
ranged that a subscriber ealling under these
“eircumstances.will not be able to cut in;-as 1t
~will be:iapparent on.an inspection of Kig. 8
ithat the. zerocontact [-will havei-been. re-
moved from below the zero:brush.
The contacts k mare:so arranged:on the

_ 10 ~switch-drums:that on' rotation-isimultane-
~:undernstood, ssuitable ~means 1are ;provided-
- » whereby this reversal.of direction of the: ar-

sously by ithe switehing-current suitable con-
‘nections are mdade ‘that subscribers:speak on
“outside:lines orrare'placed:in.intercommuni-
cation with “each: other. without a 1multi-
‘plicity: of brushes or compound circuits. - For
1nstance, and referring to Fig. 5, suppose No.
4- should berasking exchange for a number
‘outside the: party-line. .The. operator: will

rotate all the:drums:in the series four:inter-
‘mittent ‘movements - ‘corresponding.‘1n - dis-
tance to the dotted:lines shown:in' Kig. 8.

I Zero contacts will then be all removed from

| beneath zero brushes r, so that no other sub-

rent on zero position of operator’s switch will
bring all switches back into their correct po-
| 4 sition in‘readiness for the next call, and there-
of attracting the armature of the relay, thus

missed an impulse, and thereby be out of

75
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4. In Fig. 5,1 to 4 are shown connected,

10

- ber of subscribers may be varied, five having -
~been 1nstanced as a convenient number.

20

.30

~armature b@lﬂg S'U,lt&bly Wound an d Ot drum
- or ring or multipolar type, so as to be in bal-
35

40

B All of the said teeth with the exception of A
50
N ery, as will be seen from the plan view Kig.

10, The spaces between the teeth A® are all
equal except the space between that tooth

~that end of the cylinder. The tooth A9 sit-

- 60

4 and 5. Two levers A* and A® are freely
- mounted on a common spindle A%, and both

65

‘scriber can cut in.  Brushes » w are then on

the other drums being cut out by the insu-
lating material.” No. 4 can then communi-

hand, should No. 4 ask for No. 1, the oper-

~~ space. Six impulses connect 1 and 2, ten
TE

- In contact with the drum #, although this has
~ the disadvantage of causing all bells to ring

‘necessary to provide means

lowering the zero brush ».

telephones not required.

ency of the armature o to rotate in the direc-

- handle A®. Projecting from the periphery of
- the said cylinder A are a number of teeth A?

827825 &

contacts k m, (marked 4 on No. 4 drum,) all

cate with outside subscriber. On the other

%;Lves eignt 1mpulses, which, as will be
seen from the diagram, Fig. 8, connects 1 to

and 1t will be understood that in this figure
parts of the apparatus—such as the receiver,
bells, and the like—are not shown with re-
spect to subscribers 2, 3, and 5 for lack of

1mpulses connect 2 and 3, and so on, a maxi-
mum number of fifteen impulses connecting
4and 5. 1t will be understood that the num-

IT desired, the zero brush » may always be

in the circuit. In such case it would not be

The switching performed is an absolute
“cut-out’”’ and not a short-circuiting of the

Switch-magnets may be of the usual form _,
or more powertul effects may be obtained by
using permanent magnets of the magneto-
dynamo type, as shown in the drawings, the

ance against the pull of the permanent mag-
nets when no switching-current is passing,
the reversal of current causing a reversal of

as required and hereinbefore described. = .
A stop v 1s provided to resist any tend-

tion of the dotted arrow.

The operator’s switching apparatus con- |

sists of a vulcanite cylinder A, mounted on a
spindle A* which is rotated by the crank-

and A'° of the form shown in the drawings.

are situated on one side of the periphery, At®
being placed at the other side of the periph-

marked 1 and the teeth marked 4 and 5.

uate at the other end of the cylinder, is oppo-
site the gap between the teeth marked 1 and

are insulated therefrom. One of the levers
A* 1s suspended over the end of the cylinder

for raising and |

A and has a projecting tooth which engages

‘with those ﬁl&rkéd Ag The ot‘h-er l'év_er A"’ 1S

placed so that the tooth on its under side may

engage the tooth A'° on the cylinder. If the

cylinder is rotated in the direction of the ar-

row, the lever A* will be raised as each tooth
| A’ passes underit. The lever A® will only be

operated once in each revolution of the cylin-
der—that is, when the tooth A passes under-

it. Both levers A* and A® are of metal and

are normally supported at one end by resting
on -a bar A%; but when the levers are raised

they come in contact with another bar A7,
The bars A” and A® are respectively coupled
to the positive and negative terminals of a
powerful battery of voltaic cells or some
other source of electric current by means of
the wires B* and B’. It will be seen that

when the lever At is raised into contact with

| A7 a current impulse will be transmitted to

the line-wires in one direction, and if the le-

ver A® s raised into contact with A7 then an

impulse will be sent along the line in the re-
verse direction, the reversal of the current
releasing the drum 7, as described, so that the
spring 4 will return it to zero. The arrange-
ment 1s-such that both levers cannot be
raised at the same time, one always remain-

- | Ing 1 contact with A%. The principle of this
{ reversing-switch is well known in telegraphy.

The only novel part is the means by which

succession before the lever A® is raised. The
remaining portion of Fig. 10 shows the usual

operator’s Indicating, receiving, and trans-
mitting apparatus, the plug P’ being used to

put an outside subscriber onto the party-line.

. sal of | I declare that what I claim is—
~movement of the armature on zero position, |

1. In a party-line telephone system, the

75
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one lever A*is arranged to lift many timesin

100

| switch-box for subseribers’ instruments, con-
sisting of an electromagnet or the like, an ar--
‘mature influenced by such electromagnet, a
ldrum having contacts thereon, a ratchet-
wheel secured to such drum, a pawl actuated

105

by the armature to rotate the ratchet-wheel

and drum by impulses through the electro-

magnet, a spring coiled by the rotation of the
drum, a brush for zero position, a spring-ac-
tuated plunger for normally holding the
brush for zero position out of contact with

the zero contact on the drum, an armature

on the plunger and an electromagnet to at-
| tract the armature and bring the brush on
the zero contact, brushes for speaking con-

ITIO

II5__..

tacts on the drum, and a magnet of the po-

rked . _ marked 4 and 5. | larized type, the pawl and a locking-detent
- This latter space is just twice as wide as the |
space between the remainder of the teeth on-

from the ratchet-wheel on a reversal of cur-
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rent being sent through the polarized magnet

the springs returning all the drums in the
| party-lime system to zero, substantially as
- described. o B

2. In combination in a switch for party-
line telephones, the switch drum or barrel
‘consisting of a central steel or other metallic
spindle, an insulating-bush on such spindle, a

sleeve of conducting material on such bush, a

125'
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|"
v e

- continuous-contact % Wlth pm]ectlon for zero- |
-.comntact, . .and. contacts m -secured: to.the.
-:sleeve, and a- compound brush r w and-brush-

V. sabsta,ntlally as desecribed.

3. Aswitch drum or-barrel: cens1st1ng of 8.

central steel or other metallic spindle; an in-
- sulating-bush. h-on-such:spindle & sleeve i of |

- conducfing material on such: insulating-bush, -

. a -continuous contact & with projection for

[ O

zero-contact, and contacts m-secured to the

-sleeve 4, :substa,ntla,lly as: described.

. 'zsubscrlber s-set:the eombination: of aishunt- |
circuit-ineluding the fine-wire -coil of a com-
pmmd—waund rel&y with :a,—*parallel clrcult n--

L5

4. Tna party—lme telephone system in-each |

-,._;;.41_.~39:7;325 '

cludmg the coil- of thmk wire 1n the o=

pound-wound-relay a’selection switch-drum
-and an‘electromagnet for operating the selec-
- |-tion: sw1tch*-drum the said parallel-cireult be-
‘ing normallyo en but: closed by impulses of
l+eurrent through the f

ne-wire windings of'the
c@mpound-—wound rela,y, substa,ntlally as de-
seribed.

In testlmony whereof I have signed:my

-?name to ‘this speeification in-the presence of

“two: subscmbmg ‘witnesses.
~HARRY: »EBENWELL STOCKS
Wltnesses :

- JOSHUA: ENPL—RIDE

ALFRED YATES.
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