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To all whom it may concerm:

- Be it known that we, FRANK J. MERSMAN

and JosePH MERSMAN, citizens of the United

o at Ottawa, *n the county of

Putnam and State of Ohio, have invented
certain new and useful Improvements 1n
Telephone-Exchange Systems, of which the
following is a specification, reference being
had therein to the accompanying drawings.
This invention relates to tele hone-ex-
change systems, and has for it&ol)t)jectthe
production of a selective party-line system

States, residing at

wherein an operator at the central office may
Thave entire control of the apparatus at any
one of a number of stations on the same line.

We attain our object in the following man-
ner: The telephone-line is a two-wire or me-
tallic circuit-line continuous as to one side,
over which any one of the subscribers can
sicnal in to the central oflice, throwing the
drop which is normally connected thereto
and to ground, and discontinuous as to the
other side at the first station, where we pro-
vide an arrangement of relays responding to

impulses over the broken side of the line to |
extend the same from station to station until

‘he desired station is reached, the telephone
<ot at each station being cut outor cut in, ac-
cording to the direction of current-flow, as de-
termined by the operator. '

The telephone sets we preferably
are ordinary bridging magneto sets, each
provided with a spring which normally keeps
it connected across the line-wires for receiv-
ing calls, but ‘which is adapted upon actua-
tion to reverse -t
one side of the telephone for signaling into
Our invention is illustrated 1n the accom-

drawings, in which— .

Figure 1 is a diagrammatic representation

of an operator’s cord-circult supplied with

our calling device, a bridge clearing-out drop,
and a hand-generator. ~Fig. 2 is a similar
diagram complementary to Fig. 1, showing
the line-circuit and two subscribers’ stations
thereon. Fig. 3 is a face view of the opera-
tor’s signal device. '

Before proceeding to a descriptidn of the

cirenits we will first point out the features of

mechanical design in our operator’s selector
or signal device-and in the substation-re-
lays. Referring to Fig. 1, X is the selector
the operator uses when she wishes to
This comprises a
disk of metal mounted upon a central spindie

employ

the connection and ground |

‘springs m, m?, and m’.

t provided with an operating-crank Carrﬁng'a,

handle ', by which the disk can be turned.

Pivoted at intervals around the periphery of

the disk and on the back thereof are the bent
fingers x, x’, «* @, %, T
sufficient to call six stations on oné line.
The angular distances between the fingers

are all equal, and each finger comprises a
05

rocking shaft pivoted radially on the disk
and carrying at its outer end a tangential or

arc-shaped finger and at its inner end a bell-
crank lever which projects up through an.

opening in the plate and atter bending over
receives upon its extremity a push-button.
These push-buttons are marked ', a°, @,
rto it x'? and 2%, corresponding with the
fingers « «’, &c. 'The p:
lever is so arranged that there 1s considerable
friction and the fingers will stay il any posi-
tion to which they are moved. The buttons

{ when depressed rock the shafts, and thereby

turn the fingers back away from the plate or

disk. This will be understood by reference -

to the side view of the device X in Kig. 1,
wherein the finger 2 is'shown in its normal
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2, and «°, which are

7¢

pivot of each finger-
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or forward position, while the finger 2’ has

been rocked back by the operator depressing
the button2®. B |
The disk of the signal device normally

istands in the position shown in Fig. 3, this
secured by means of a suitable notch

being ne
in the periphery of the disk and a spring rest-
ing therein, or
to the disk between the points x and x°, or

IHFlg. 1. h AS":‘

‘having intermediate
springs m’ and m? cooperating with the
are connected together by an insulating-

head-piece, upon

cam fingers or leversza’, &c. The arrange-
ment is such that when the fingers .are 1n
their normal position, as shown in ¥ig. 1,
they pass in front of the stud m® as the%x

in Fig. 3. When any button is depressed,
however, its finger _
stud m* when it reaches
the latter in the course of its rotation. Thus
if any button is depressed corresponding fo a
station on the line and the handle is then

¥

by means of a weight attached

- The. springs m’ m®

which we provide a pro-
| jecting stud m°, which cooperates with the

a',n..: |
| dle 2! is turned in the direction of the arrow

will be thrown back so as
to pass behind the

Q0
| by attaching a weighted pendulum w to the 7

| spindle of the disk, as shown
sociated with the disk and fingers is & pole-
2 Gh&_ﬂging switch M, )
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turned through a complete revolution-all =~
the fingers up to the one whose button has




been depressed will pass in front of thestud !

m’, the cam-face on each finger throwing the
stud and 1ts springs back, so that the springs

- m’ m® will make contact for each such finger

s with the springs m? m?.

On the other hand,

~ when that finger is reached whose button has

1O

Y

been depressed it passes behind the stud and

throws the same forwardly, so that the in-
termediate springs m’ m® will make contact
with the springs m m?, respectively.
Referring now to the relays in Fig. 2, the
specific mechanical design and finish of these
instruments are non-essential, but their
fitting and arrangement, as well as their
connection 1n the circuits, are of the essence
of our invention. - There are three of these
relays S, &/, and S? at each station. The

- first is constructed in the same manner as an
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ordinary polarized ringer, having a perma-
nent magnet which polarizes the armature
pivoted on a central point ¢’ and provided
with a long bent arm s, having a terminal
insulated contact s**. Codperating with this
contact 1s a mercury-cup C, forming the ter-
minal of the wire 7, while the contact s
forms the terminal of the wire 8. When

current of one direction passes through the

magnet of the relayS,1t tilts the armature to
throw down the arm s and plunge the contact
$'® into the mercury-cup; but when current
of the other direction passes through the

- magnet it tilts the armature in the reverse

35
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direction to withdraw the contact from the
mercury. Associated with the same mag-

nets 1s a bell-crank lever s*, having its u per

end or arm lying in contiguity to one pole of
the magnet and its lower arm s provided
with a fork s'*, straddling the upper end of a
lever pivoted at . This lever has a forked
lower end with its opposite points adapted
to rock into the mercury-cups ¢’ and C?, re-
spectively, as the lever is tilted by the fork
s**.  Contact-points are insulated from the
body of the lever, and the latter is supplied
with & laterally-projecting crank arm s°
over which 1s suspended the pitman-rod s8,

- pivoted at its upper end to the lever s? of the
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restoring-magnet S’. This lever has an ex-
tension over the armature of the magnet S,
which 1s provided with two fingers s* and s
on opposite sides of the pivot s'. The re-
lay = is apy ordinary type of relay and
controls the circuit of the magnet S’ '
It is of course well understood that when
the armature of the polarized magnet is tilt-
ed 1n one direction or the other it will remain
in the tilted position until the direction of

‘current-flow in the magnet is reversed or un-

tl 1t 1s mechanically torn away from the pole
to which1t has been attracted. Hencein the
present case when the armature s has been
tilted to the left to close the circuit 7 8 it will
remaln so tited until the magnet S’ is ener-
1zed, when its armature s* will be drawn

down, bringing the terminal fingers s* s

sleeve side of the cord is provi

| grounded on the other side.

841,033

down upon the polarized armature and rais-
ing the same into a neutral position. In ad-
dition to this the tilting-lever s7 is 1estored at
the same time. This lever is thrown over by
an impulse of current of either polarity
through the magnet S, which attracts its arm
s°.  When the magnet is inert, however, the
spring s throws the lever s to the left, and
there%y tilts the lever §7; so that its right-

hand extremity leaves the mercury-cup C?

and the left-hand extremity enters the cup
C’.  When the magnet S’ becomes energized,
as already stated, 1t not only restores the le-
ver s of the magnet S, but the pitman-rod s
comes down upon the crank-arm s° and

throws the lever §" over, so that it again
makes contact with the mercury in the cup

C?, and the lever s® is maintained pressed
over to the right, although the magnet S be
mmert. - _

The diagrammatic connections will now be
readily understood; but we will proceed to
describe themn. Referring to Fig. 1, P and
P’ represent a pair of terminal plugs belong-
g to the operator’s connective cord-cireuit
20 21. The plug P’ is the answering-plug,
and its companion is a cal]ing—glug. The

rovided with a
arounding-key K’, whereby the sleeve-con-
ductor 99 of the plug P” can be disconnected

irom the conductor 20 and grounded to en-
able the operator to converse with a calling

subscriber. The operator’s telephone is
preferably connected in the ground-tap from
the key. The pole-changer M has its springs
m m* connected to the negative pole of the
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main battery B, the spring m? connected to

the positive pole thereof, and the spring m?®

grounded. The spring m’ is connected to the
sleeve-conductor 99 of the cord-cireuit. 1.

1s another key for the operator’s use, which

when depressed connects the main battery B
across the calling end 20 21 of the eord and at
the same time grounds one side of the: gener-
ator G and connects the other through: vhe
wire 31 to the tip-conductor 21. This is for
the purpose of restoring the subseribers’ re-

lays, as we will presently point out. Bridged

across the cord-circuit is the clearing-out
drop I, which may also be in the ground-tap,
1f desired. Turning now to the subscribers’
Iine, J is the terminal jack thereof, provided

‘with the usual spring ¢/, thimble-contact

7, and anvil-spring 7%, the last-named being
connected to the annunciator D, which is
We have shown
two subscribers’ stations A and -A’, each fit-

ted with the relays already described and
each also provided with a telephone-trans-

mitter T, receiver R, switch-hook ¥, hand-
generator &/, battery B/, ringer
duction-coil 1, all of the usual or any desired
type. In addition to these the key K is used
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Q, and in-

to move the terminal springs &’ k* from their

| normal resting contacts & £* when: it is de-
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sired.to call the central office. Upon stch | net-pole.

" movement the spring k* comes into contact
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' passes OUut (
the key L remaining closed. We may pro-
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with the grounded terminal &%, and its com-

panion spring k' makes contact with the ter-
its normal

minal k% of the wire 18, leaving
contact . The switch controlled by the but-
ton K is thus a pole-changing switch itself.
The terminal £ 1s connected by wire 12 to the

‘mercury-cup C, and the wire 18 passes to the

continuous line-wire 1, which we should here
state constitutes the tip side of the line. At
each station this wire is connected, through
the branch 10 or 15, to the magnet-windings
S/ and 2. The latter is bridged across the
metallic circuit. This bridge at station A 1s
marked10 11. At station A’ it is marked 15
16. When the magnet S* becomes ener-
oized, it closes the circuit of the magnet S
which has a ground-tap from the wire 1.

The operation of our system will now be
understood. We will assume that the opera-
tor desires to call station A, this being the
first station on the line. The plug P 1s 1n-

serted in the jack J, the conductors 1 and 21
‘being thereby joined together, as well as the

conductors 2 and 20. The operator then

presses in the
the first finger x is thereby thrown back. She
then grasps the handle z!* and turns it in a
counter-clockwise direction, as shown by the

arrow, through the whole revolution. The

st finger x passes behind the stud m?, fore-
ing the same forward, grounding the Spring

m? and thence the positive side of the bat-
tery through the spring m® and connecting
to the sleeve
conductor 20, and so through the line-wire
"9 to the relay S by the following circuit:
26, m, m’, 99,

the negative side of battery

ground, 27, m?, m?, 25, B, 24,
20, %', 7,2, 3,8,C, 9,5, and ground. This

pulsation of current is of the proper direction:

to cause the magnet S to tilt its armature
down on the left, depressing arm s and

plunging the terminal s** into the mMercury,
tele-

phone set at the station A as follows: 20, p’,
j:, 2, 8J 812} C‘, 7?]6, k!; R? I,- H? kZJ_k;;, 18J 1,

completing the talking-circuit of the

7. p, and 21. Of course either the operator

“can come in on this circuit or it will be con-
tinued through the cord to the plug P’, and

so to the calling subscriber. In order to ring

the subscriber thus selectéd, the generator

(G is operated, whereupon ringing - current
over conductors 21, 1, 2, and 20,

‘vide another key for opening the cord-circuit

back when ringing forward, so as to prevent
annovance to the calling subscriber. It wall
be observed that while the first station A’ 13
thus called the line is not connected through
to the second station, because the lever s re-
mains in the position shown, its arms §°
sticking to the magnet-pole. This arm also
may be polarized, if desired, but we have
found it sufficient to have it touch the mag-

first button marked 27, and

We will now assume that the op-
erator wishes the second station on.the line.

She sets the second button z°, thereby mov-

ing back the second cam-finger z’ instead of
the first. The first finger x passes in front of
the stud m? instead of behind it, and the lat-

ter being thereby moved back the negative

side of the battery is grounded and positive

current goes to line by the following circuit:.

ground, 27, »®, m*, 24, B, 25, m?, m’, 99, 20,
v, 17, 2, 3, ¢&, C 9 5 and oround. This
current is of the wrong direction to close the

circuit of the telephone set, since it tilts the.

armature in the other direction and lifts the
arm s. If the arm s° is polarized, which we

‘may make it, this current will cause it to be

forced away from the magnet-pole, so as to
tilt the lever 7, and as the current 1s then cut
off by the finger of the operator’s signaling
device passing off of the stud m® the arm §°
it the substation will remain away from the
pole of the magnet because of the spring s°.

This operation closes the following circuit to

station A’, commencing with the jack J: 2,

3.6, (4, 5,8°C? 14,5, and ground. The

next finger of the operator’s signal device 2’
passes behind the stud m?®, forcing the same
torward and producing a pulse of negative
current in the sleeve side 2 of the line, which
passing over the circuit described will cause

‘the magnet S at station A’ to tilt its arma-

ture down to the left and close the talking-

eircuit at that station as follows, commenc-

ing with the jack: 2, 3, ¢, (', 4, 13, C, 12, £k,
telephone set, k¢, 18,1, and back to central.
The operator may now ring station 2, as be-
fore, station 1 remaining cut off because of
the arm s being lifted up. By thus setting

‘any one of the fingers the operator may.
cause the relays S S 8 successively to connect

their sections until any desired station 1s

reached. At the conclusion of the conversa--

tion the subscriber may ring off in the ord:-
nary way, throwing down the bridge clearing-
out drop D’. The operator then restores all
of the signal devices at the

and at the same time grounds the conduc-
tor 30 leading to the generator. Current
from the battery then flows out from the me-
tallic circuit as follows: B,23,1%0',21,p,9, 1,
10,8, 11,4,07, §7,3,2,7, p',20,28, I, I*,29, and
battery; also,B, 23,0%, 1, 21, p, 7", 1, 15, SE
16,6, 5 4,C s, 3,2, J, 1,7, 20,28, 29.
All of the bridge-relays S? are thereupon at-

tracted, closing the grounding- circuits of
their respective restoring-magnets S'. ‘While

holding down the key Li the operator grinds
the generator G, and current thereupon Clr-
culates therefrom through the restoring-
magnets by the following path: ground, /',
¢ 30, G, 31, 21, p, 7/, 1, 10, 19, &e., to the
magnets S’, and so to oround through con-
tacts st9 and s at each station, all of which

-3

substations by
“depressing her key L, which bridges the main.
‘battery B across the cord conductors 20 21
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to central.
mally broken at the several stations, he is

LR
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are closed. Each magnet & thereupon pullé | rent to work both the relay and the magnet

down its armature-lever S* and straightens
out the armature of magnet S, disconnec ting
the wires 7 and 8. At the same time the
pltma,n-rod s* comes down on the crank-arm
s and tilts the lever s’ into its normal posi-
tion, as shown in Fig. 2.  All of the stations
are thus restored to normal.
assume that the subscriber wishes 0 call n
Since the line-wire 2 4 6 1s nor-

forced to resort to the key K, which he de-

20

30

35

presses, and then turns his ﬂ'enerator-(*mnk
sendmg current thereby to the drop- ANNUNCI-
ator D through the following path: ground,
k3, k) H, G, A’ k* 18, 1,9, 1% D-, and grnund
back to the genemtor The operator there-
upon plugs 1n with the answering-plug P’
and by depressing the key K’ connects her
telephone O from ground to the tip conduc-
tor. The key K’ may obviously be an ordi-
nary listening-key with means to ground the
sleeve side of the cord. |
The operator’s signal device shown in F 178,
1 and 3 not only remains normally in the zero
or starting position, butitsfingersare vestored
as they pass a fixed cam z°. This permits

any ﬁnger which has been depressed to pass |

behind the stud m®, but throws it out after-

ward, so as to rebtor(_, 1t to normal position as
it lifts the stud.
We are aware that many cnanges may be

made in the details, and partwularly in the
We are not
confined to the specific forms of apparatus or

arvangement of our circuits.

cireuits herem shown, since the same may be
varied in many ways Wlthout departmcr from

~ the spirit of our invention.
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Having thus described our invention, what
we clalm, and desire to secure by L@tters Pat-~
ent, 18— | -

1. In a selective signaling system, a metal-
lic circuit subscriber’s
normally continuous and the other side nor-
mally broken at each station, a telephone at
each station a polarized relfw at each station
normally connected to the end of the broken
conductor leading to the next preceding sta-
tion, means controlled by said relay for clos-
ing the telephone-circuit and for completing
the broken conductor to the next succeeding

‘station, and means controiled by an opemtor

to send current impulses over the line, sub-
stantially as described.

2. Ina &»@1@01‘1\?9 signaling system, a metal-
lic eircuit subscriber's
normally continuous and the other side nor-

m&llv broken at each station, a polarized re- |
lay at each station normally connected to the
end of the broken conductor leading to the

next preceding station, means controtled by
said relay for mmpwmw the broken condue-
tor to the next mwcwdmtr station, arestor INg-
magnet for cachstation “and meanscontr olled
by an operator for mndmg pulsations of cur-

Lastly, we will

line having one side

line hzwmg one side

=4 ek T rESCE—. T

L

substantially as described.

3. In a selective augnahng system, a metal-
lic ¢ircuit subscriber’s line having one side
normally continuous and the other side nor-

70

mally broken at each station, a polarized re-

lay at each station normally connected to the
end of the broken conductor leading to the
next preceding station, meaas controlled by

said relay for wmpletmg the broken conduc-
tor to the next succeeding station, a restoring-

magnet for each station, a hlgh—-wound relay

75

bridged across the metallic circuit and con-

trolling the circuit of the restoring-magnet,
and means controlled by anoperator for send-
ing pulsations of current to operate said
magnets -and relays, Subst,&ntially as de-
seribed.

4. In a selective s wna,lmb system, a metal-
lic circuit subscriber’s line having one side

e

normally continuous and the other side nov-

mally broken at each station, a polarized re-
| lay at each station normally connected to the

end of the broken condluctor leading to the
next preceding station, means controlled by

said relay for cempletmg the broken conduc-
tor tothe next succeeding station, a restoring-

magnet connected on one side: of the contin-
uousside of line and having a normally broken

ground connection on its other side, a high-

wound relay bridged across the;hne at each
station and adapted when energized to com-

plete the ground connection of the restoring-

magnet, and means controlled by an operator
to send proper puisations of current to ener-
gize the several magnets, bubsta,ntlally as de-
scribed.

5. In a part} -line telephone system a me-
tallic circuit with a plurality of subscribers’

stations thereon, a polarized relay at each

station, a tdephone talking set also-at each

| statlon one side of the line being continuous
.thmutrh all the stations and the other side

1)1’0]({,1’1 at contacts at each station, means

controlled by movement in one dlrectlon of -

said relay to close the local telephone-circuit

across the line, and to maintain succeeding

stations dmcomlected saxd means serving

.upon a reversal of current to open the local

telephone-circuit and to complete the metal-

he circuit to the succeeding station, a restor-

90
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mg-maﬂnet for said means, and a umtrolhng— -

relay for said restormg-ma,fmet said control-

ling-relay being high-wound and perma-
nently bridged across the metallic cireuit,
substantially as described. . .

6. In a party-line telephone %'ystem a se-
lective relay at each station, a restoring-mag-
net in a normally mcompletc circuit, and a

brideed controlling-relay for the re%tornw—

11’1(10'119,’[ substantially as deseribed.
Ina party-line telephone system a line-

'olrum a plurality of substations on said cir-
cult,
f complete the local teleph(mf_, circuit, restoring

means at each station to selectively

120

125

)30
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means therefor, a controlling-relay therefor

high-wound and permanently bridged across

the line, a source of current a key controlled
by an operator for bridging said source of
current to operate said controlling-relay, and
a generator also controlled by the operator to
energize the restoring means, substantially as
described. -

8. In a party-line telephone systein, a cir-

cuit extending to a plurality of stations and

~ being in part discontinuous at each station,

a relay at each station responsive to current

in the continuous portion of the line for con- |

trolling the local telephone-circuit at its own
station, and means actuated by said relay
for also controlling the circuit at the next sta-
tion, substantially as described.

9. In a party-line telephone system, a me-
tallic line-circuit extending to a plurality of

stations, one side of said circuit being con-

tinuous through all the stations and the other
side normally!i)roken at each station, a polar-
ized magnet normally connected tothe broken
side of the circuit’ at each station, an arma-

o

ture controlled by said magnet and itself con-
trolling the local telephone-circuit at said sta-

‘tion, together with a second armature for the

same magnet and a circuit-closer actuated
thereby for controlling the continuity of the
normally broken circuit to a succeeding sta-
tion, substantially as described.

10. In a selective device for telephone sys-
tems, a polarized switching-relay having a
tilting armature and a permanent magnet in
combination with a restoring-magnet having
an armature adapted to engage the tilting ar-

‘mature of the said relay with equal force at

points on opposite sides of its fulerum, so as
to restore it to neutral position after it has
been tilted either way, substantially as de-
scribed. B | |

In testimony whereof we have aflixed our
signatures in presence of two witnesses.

FRANK J. MERSMAN.
| - JOSEPH MERSMAN.
Witnesses:
J. C. LEUSURE,
Davip N. POwWELL.

25

35

40




	Drawings
	Front Page
	Specification
	Claims

