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To all whom it may concern.:

Beit known that I, JOEN SERDINKO, of New
Braunfels, in the county of Comal and State
of Texas, have invented a new and Improved
Telephone-ExchangeSystem, of which the fol-

lowing is a full, clear, and exact deseription.

My mventwn relates to improvementsin ex-
changes for telephone, telegraph and similar
systems, and the object of my invention 18
to produce a simple system and arrangement
which is especially adapted for a telephone
exchange,whichenabies the instruments to be
connected by a single wire, which dispenses
with the use of an operator at the central sta-
tion, which has automatic means for register-
ing the messages sent by each subscriber,and
which is provided with an automatie switch-

. ing device by means of which one subscriber

may connect with any other.

To these ends my invention consmts in cer-
tain features of construction and combina-
tions of parts, as will be hereinafter descmbed

and claimed.

Reference is to be had tothe accompanying |

drawmgs forming a part of this specification,
in which similar ﬁﬂ‘ures and letters of refer-

‘ence ‘indicate cmremondmw parts in all the

Views. |
Figure 1 1s a dlawramlnatlc viewof my im-

ploved system, showmg it arranged for four

subscribers or instruments.
larged detail sectional view of the generator

ment. Fig. 3 is a detail cross section on the
line 3—3 in Fig. 2, of the arm moved in send-
ing positive and netrd,twe impulses over the
line wire.
view, partly in section, of one of the register-
ing and switching devices used in connection
with my systemn. Fig. 5 is a vertical cross
section on the line 5—-—-5 in I'ig. 4. Fig. 6 1s
an outside elevation of the registering dev_lee
Fig.7 is a detall cross seetiou‘ on the line 7—7
in Fig.4,and shows the pawl and ratchet de-
vice for operating theautomaticswitch. Fig.

8 is a diagrammatic view of a modified means.

of sending positive and negative impulses,
showing how the apparatus may be used in
connection with a battery instead ol with a
mechanical generator.
tion on the llne 9—9 1n Flo 8. Fig.10 1s a

cross section on the line 10—10in Fw 3; and |

Flﬂ‘ 2 18 an en-

- ground,
Fig. £ 18 a detail diagrammatic.

Fig. 9 1s a cross sec-

Fig. 11 1s a detatl sectional view of the sepa-
rable spring terminals which are used in con-
nection with the automatie switeh,

The generator 10 shown in nig. 2, 18 used
for sendmg positive and negative 1mpulseb
over the line wire, and in connection with the
system 18 used a d1[’ferentml or alternating
current which is produeed in the manner
hereinafter described. The ﬂ*enemmr 10 is
provided with a revoluble shaft 11 which has
a suitable crank 12 at one end by which it
may be turned, and the shaft is journaled in

suitable supportsin the case 13 of the gener- 6

ator, In the generator are horse-shoe mag-

nets 14, between the poles of which is ar-

ranged an armature 15 which is carried by
the shafl; 11 and which therefore revolves
with the shaft,and as the armature is turned,
positive and negative currents are ﬂ'enera,ted
so as to send impulses over the wire with

will be sent at each revolution of the arma-
ture. -

Thesendingof the impulsesisaccomplished
by the followmﬂ‘ mechanism:—Ontheshaft1l
1s an arm 16 wlnoh is of conducting material
and which is slotted, the two members of the
arm being connected by an insulating strip
17 which projects slightly from the face of
the arm, as shown best in Fig. 3. Arranged
ad;;acent to the arm and in 1ts path are the
spring contacts or terminals 18, 19 and 20, and

a wire ¢ leads from the _armd,_tum 15 to the

spring terminal 18 and a wire ¢’ leads from
the armature to the terminal 20 and to the
The spring or terminal 20 is - pro-
wded with a cross arm 21 which is arranged
behind the springs or terminals 18 and 19 cmd
which normally touches the two s0 as to con-
nect them electrically, A wire b leads from
thespringterminal 19 and connects with the
bell magnets 22 which are arranged to ring

‘the bell 23 in .the usual manner, the details
of the bell being omitted from the drawings .
i as they form no part of this invention.

The
wire b also connects with a contact 24 and
with one binding post of the receiver 25,
which is of the u:.aua,l kind and which connects
also by means of a wire 6’ with a contact 26
which is arranged beneath the contact 24,

both these contacts 24 and 26 being arran ﬂ'ed. |
in the path of the movable contactb 27 on the
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-which the armatuare connects and impulses
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= spring terminal 19 is eonnected.

lever 28, which 1eve1 1s fulclumed 1n the Lase

il

the customary Way, terminating at its onter

end in a hook 30 which carries the receiver
25 in the usual manner. The lever 28 con-
nects with the line by means of a wire ¢ and

‘when the receiver is hung upin the hook one |

of the contacts 27 strlkes the contact 24, thus
closing the cireuit through the bell magnets
22 and this enables the bell to be sounded in
sendingasignal. When,however, the receiver
1sremoved from the hook 30, the inner end of

the lever 28 is depressed bya spring 31 so as

to throw one of the contacts 27 against the con-
tact 26, thusthrowing thereceiverinto theline

and br ea,kmfr tha eirenit throu gh the bell mag-

nets. On the shaft 11 is a worm 32 which en-
gagesaworm wheel 33, this being journaled on
a shaft 34 which is arranged at right angles to
the shaft 11. The shaft 24 also carries a dial
35 which is numbered from 0 to 15 in the pres-
ent instance, but which may be numbered in
any necessary way, and the dial turns oppo-

site a hand or pointer 36 which is stationar y.

On the shaft 34 is a ratchet wheel 37 which is
engaged by a pawl 38 which is pivoted on the
worm wheel 33 and is pressed into engagement
with the ratchet wheel by a spring 39. It will
thus be seen that when the shaft11is turned
in one direction, it will turn the worm wheel
33, and the pawl 38 will turn the ratchet
wheel and the dial connected therewith, but
when the shaft 11 is turned in the other di-
rection, the pawl rides over the teeth of the
ratchet wheel and the dial is not moved.

In connection with each sending instra-

ment or generator is a switching and record-
ing device 40, which is arranged at the cen-

tlal station and which is eonnected up 1n the
manner hereinafter described.

In Figs. 8 to 10 I have shown a modified
means of generating the impulses necessary
to work the system these being produced
from a battery instead of from a mechanical
generator, and as here shown, a plarality of

spring terminals 41, 42, 43, 44 ::md 45 are ar-

ranged parallel with each other and adjacent
to the shaft 11, which is rotated as above de-
seribed, and also provided with the dial and
its aﬁtua,tmﬂ' mechanism. The terminal 41

connects by a wire a with the ground, as

above specified, and the termmal or spring
45 connects by a wire b with the bell mag-
nets and receiver in the same way that the
The spring
terminals 42 and 44 are double and are ar-
ranged one behind the other, so as to be sep-
arated by insulating mdteual, and the termi-
nal or spring 43 is connected with the springs
41 and 45 by a bent cross arm 46, the curves of

which carry it around the springs 42 and 44.

The two springs 42 conneect by wires e and e’
with the opposite poles of a battery K, and
the two springs 44 connect by wires s and s’
with the polesof the same battery. The shaft
11 is provided with arms 47, 48 and 19, which
are insulated from each othe1 and also from

510,195

the shaft, and the arm 47 is adapted to strike

the springs 41 and 42, the arm 48 to strike
the springs 44 and 45, and thearm 49 tostrike
the spring terminal 4'3

T'he operation of the generating and send-
ing impulses over the line is as follows:—If
the mechanical generator shown in Fig. 2 is
used, the operator, by turning the crank in
one duectlon causes the arm 16 to be turned
and make contact with the springs 18,19 and
20. The insulation 17 of thearm, bemﬂ'a lit-
tle in advance of the sides of the arm, will
first strike the spring 20 and push the cross
arm 21 out of contact with the springs or ter-
minals 18 and 19, thus disconnecting it from

them. DBoth suiles of the arm 16 w111 now

touch the springs 18 and 19, thus connecting
them together alternately.. At the same tlme
one of the poles of the armature of the gen-
erator will send an electric impulse over the

line, the current passing out from the arma-

ture through the wire a, the spring terminal
18, the arm 16, the spring terminal 19, the
wire b, the maﬂ'nets 22, the contact 24, t1_1e lo-
ver 28, and the wire c After the arm 16

passes the springs,thecross arm 21 will again

connect the spring terminals 18 and 19 and

there are no opposite impulses sent from the

armatare to the line. As often as the crank

7Q

73
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12 1s turned will the armature send electrical

impulses, there being one 1mpulse for each

revolution of the ar matme By turning the
crank in the opposite direction, the arm 16

1CO

will swing from the opposite side and will

first push the springs 18 and 19 away from

the cross arm 21, and the armature will now
send positive lmpulses only, and only one im-

IIIIII

pulse at each revolution of the erank and ar-

mature. In its normal position, the gener-

ator 1s In the position shown in Fig. 2, the S1g-

nal bell magnets 22 beingin aline a,nd the re-
ceiver out of cireuit.

When the pole changer shown in Figs. 8 to
10 1s used, the 0perat10u 1s as follows: —--When
the shaft 11 18 turned in one direction, the

arm 49 will first strike the spring 43 and pu.sh-
| the cross arm 46 out of contact with the

springs or terminals 41 and 45. Then the armn
47 mll make contact with the springs 41 and
42, thus connecting them together, and the
arm 48 will make contact Wlth the spring
terminals 44 and 45, connecting them. This
closes the eircuit and makes an electric im-
pulse sent to the line in one direction from
the local battery. By turning the shaft in
the opposite direction, the reverse action
takes place, the springs 41, 42, 44 and 45 be-
ing first pushed from the cross arm 46 and an
opposue impulse is sent over the line. At
the central station is a switching and regis-

tering device 40, previously alluded to, there'

bemﬂ* one of theae for each sending instru-
ment or generator, and any number may be
used although, as show'n four are employed,
and the generators are let.feled from A to D
while the corresponding registering and
switching devwes are lettered from A’ to D’.
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The registering and switching mechanism | the shaft 61 and sleeve 65 so as to bring the
18 shown best in Figs. 4 to 7, and each appa- | switeh arm opposite the appropriate spring
ratus 1s provided with polarized relays 50 and | terminals 74, as will appear hereinafter. 70
51 with a magnet 52 for operating the regis-| The connections are as follows:—The wire
tering mechanism and with magnets 53 and | ¢ from each generator leads to one pair of
o4 which operate the switeh, as deseribed be- | springs 74 of each switching device, except
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low. Near the magnet 52 is a tilting arma-
tare lever 55 which is fulecrumed on a sup-
‘port 56 and which 1is pressed by a spring 57
so as to hold the armature 58 thereon out of

contact with the magnet and so as to throw
one of the pawl teeth 59 into engagement

with a ratchet wheel 60 which is carried by a
The impulses.

shaft 61 beneath the lever.
sent over the line will therefore cause the

armature lever to vibrate and this will cause

the pawl to act, tooth by tooth, on the ratchet
wheel 5o as to turn the shaft 61. The shaft

61 has a pinion 61* thereon, which is geared

to a registering device 62, this being of a com-
mon kind and not shown in detail, and it has

the usual dials 63 made to express units, hun-

dreds and thousands, and they may be made
to express any larger numbers if desired.

Over the dials move the indicating hands 64
which are carried by the gear mechanism in

the usual way. On the shaft 61 is a sliding
sleeva 65 which is slotted longitudinally, as
shown at 66, and through the slot projects a
in 67 which is secured to the shaft 61 and
which therefore permits the sleeve toslide on
the shaft, but causes it to turn with the shaft.

‘The sleeve 1s provided with parallel collars

68 between which extends the forked end of
a tilting lever 69 which projects downward

from the sleeve,is fulecrumed near the center, |

as shown at 70, and terminates at its lower
end in an armature 71 which hangs between
the magnets 53 and 54 and is adapted to be

operated by both magnets. On the sleeve 65

is a switch-arm 72 which has a conducting
face 73 thereon, this being insulated from
the rest of the arm,and the arm is pointed at
its outer end so that it may project readily
between the separable spring terminals 74,
which are arranged circumferentially around
the shatt 61 and in pairs, so that each pair

-comes opposite the point.of the switch arm
as the latter is turned. :Hach pair of spring:

terminals 74 are bent so'as to touch normally,
as shown at 75, and they. have flaring outer
ends 76, see Fig. 11, this.construction causing
them to be normally in contact, but enabling

theswitehingarm to be pushed easily between

them. It wiil be observed that when the
magnet 53 18 energized and the armature 71

attracted by it, the lever 69 will be tilted so-

as to slide the sleeve 65 on the shaft 61 and
throw the contact arm away from the spring
terminals 74, but when the magnet 54 is en-
ergized, the armature 71 is attracted by it
and the lever 69 tilted so astoslide thesleeve
65 in the opposite direction and to force it
between two of the spring terminals 74. The
ratchet wheel and the magnetic mechanism
for operating it not only actuates the regis-
teringapparatus,asdescribed, butitalso turns

the one belonging to ifs own generator, to

the relays 50 of itsappropriate switchingand

registering device, as shown in Figs.1 and 4,
-and it also connects by means of a wire g with
the conducting face 73 of the switch arm 72.
From the frame of the relay 50 leads a wire

. ]

52, and from thence to-one wire ¢ of a bat-
tery H, and from the armature of the relay,

leads a second wire A’ to the second wire 2’ -
{ to the battery II. The frame of the relay 5l

connects by a wire j with the magnet 54 and
with one wire & of a local battery K, and the

h which passes through the magnets 53 and

15

8o

armature of the relay 51 connects by a wire

)" with the return wire &’ of the battery K.

- The operation of the system is as follows:—
‘We will suppose that A wishes to talk to C,
reference to be had to the diagram in Fig. 1.

A will turn the crank 12 toward himy three
times, and this causes the dial 35 to turn to

theleft and the figure 3 on the dial will come
- up to the pointer 36. The shaft 11 will also
| cause the generator, either the mechanical one

go

95

shown 1n Fig. 2 or theone connected with the

battery shown in Figs. 8 to 10, to send three

overthe line wire ¢ and thiscausesthe current
I to pass first to one of the double springs 74 of
the switeh at B’,thenceback and to the double

spring of a switch at D’, and so on through
all the switches if there are more of them and
thence back to the relays 50 and 51 of the

distinet electrical impulses, in one direction,

spring of the switch at C’, thence to thedouble

105

apparatus at station A’ and thence to the -

cround. As will be seen the wire ¢ of station
A isnot connected toany of the double springs

74 of A’, but to one pair of double springs of

all the otherswitches B’, C" and D’ and so, on
the other hand, the wire.c of station D is not
connected to any of the.double springs 74 of
its apparatus D’ but it is connected to one
pair of springs-of all the other apparatus A’,
B’, C’.. 'FThe relay. 50 is./wound to respond to
electric currents of one:way or negative kind,
althoungh the arrangement may be reversed,
and the relay responds three times to the three
1mpulses and its armature closes the circuit
through the wire 2 and theé magnets 53 and 52

)

and passes through the wiresh A’ and 24 to the

battery H. Thesleeves 65 is thus thrown to the

nals 74 and thearmature lever 55 is vibrated
three times, thus turning the ratchet wheel 61
| a distance of three teeth and actuating the
ratchet mechanism 62 and also turning the
contact or switch arm 72 so as toadvance it a

| distance corresponding to the space between
three pairsof spring terminals74. A willnow
turn his crank 12 from him several times

around. The dial 35 will not now be turned,
| as the pawl 38 will ride over the teeth of the

[1I0

15

I20

left and out of contact with the spring termi-
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y relaysor otherapparatus.

ratchet wheel 37. The generator 10sends elec-
trical impulsesinthe opposite direction, when
positive, to the central station; the currentin
this instance will pass when A is connected to
C by the wire ¢’ to the arm 73, thence to one
spring of the double spring 74 of theswitch of
A’, thencetothe corresponding double spring
of the switch at D’ and out to the station C.
The station C, as will be plainly seen, is now
cutout from its apparatus at Cso that the im-
pulses sent from A will not pass through the
relays 60 and 51 of the apparatus at C’. Part
of the current sent from A will, however, also
pass as before by the wirecand into the double
springs 74 of the switch at B’, double spring
of the switch at C’, one double spring of the
switch at D’, and to each switeh, if there are
more switches, and to the relays 50 and 51 of
the apparatus at A” and from thence to the
oround. 'The relays 50 and 51, being wound
at high resistance, though grounded, will not
interfere with telegraphic or telephonie com-
munications between the stations A and C.
The relays 50 and 51 are always in circuit
with the respective stations to which they be-
long and are only out when another station
wishes to connect. A station that connects
with another station always cuts out the ap-
paratus 40 belonging to it, but none of the
otherswith which it connects. This is accom-
plished by one side of the insulated arm 72,
the double terminals 74 and the wire ¢ or m

leading around the switches before it goes to

its respective apparatus 40. T'he arm 72 is
insulated on the proper side, and the wires ¢

are soldered to the double springs so that the

arm 72 connects itself direct to the station to
which the message is to be sent. The relay
51 being wound for positive electricity, now
responds and closes the circuit through the
magnet 54 from the battery K. The magnet

‘54 being energized, pulls upon the armature

71 so as to throw the sleeve 65 toward the

support 77 in which the spring terminals 74

are held, and the switech arm is thus foreed

between the spring terminals which are con-

nected with the apparatus C, the switch arm
being electrically connected by the wire g’ to
the line ¢ of station A before it comes to the
Astheswitcharm
is insulated on one side, it will only connect
with one certain spring which connects with

‘a wire m, ¢, see Fig. 1, leading around direct

to the station C and not to the apparatus C’
which is now cut out; and A, by turning his
crank from him, will ring the bell of C and
call him up. After communication, A will
turn his erank toward him which will cause
the dial 385 to turn to the left again and also
send negative impulses to the line. A will
turn his crank thirteen times, or until the O
on the dial comes opposite the pointer 36.
The negative electricity causes the relay 50
to actalso thirteen times,and the electro mag-
net 53 and the tilting lever 69 pulls the switch
arm 72 out of the springs 74, which will con-
nect C to C’, while the electro magnet 52

!
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causes the ratchet wheel 60 to turn thirteen-

teeth more, completing with its three former
movements, one revolution, which is duly in-
dicated on the dial of the registering - mechan-
ism 62. The object of insulating one side of
theswitch arm 72 is to eut out, by means of the
double springs or spring terminals 74,the ap-
paratus C’ from the station C, and to connect

itself with C,as aboveshown, or any other sta-

tions in the same way, sothat when the station
Ais sending its negative or positive impulses
when connected with the station C,1it will not,
go to the apparatus C’ and work or disturb

70

80

thesame. Theapparatus A’is, however, con-

| hected and s01s C; onthe other hand,ifitcalls
up A and is connected, A is cut out from the
apparatus A’ while the apparatus C’ stays in

circuit. In the example given, when A has

called up C and is connected, A can be rung
up by any other station, as the switch 72 is

connected electrically at a point before the
line ¢ reaches the central station apparatus
40. By the arrangement described, one sta-
tton can thus call and connect with any sta-

-tion without interfering with the others, the

result being all accomplished with the use of

only a single line wire from each station to

the central station. See Fig, 4. |
Having thus described my invention, I

claim as new and desire to secure by Letters

Patentw—.;- o

-1, In an exchange system, the combination

with aplurality of sending instruments adapt-

od tosend positiveand negative impulses over
alinewire, a central registeringdevice for each
sending instrument, a switch arranged adja-
cent tothe registering mechanismand adapted
to beautomatically operated to connect asend-
ing instrument with any similar instrument,

a magnet arranged in the c¢ircuit, a vibrating

lever arranged to respond totheimpulses sent
through the magnet, a ratchet wheel operated
by the lever, and apparatus connections be-
tween the ratehet wheel and the registering
mechanism and between the ratchet wheel
and the automatic switch, substantially as
described. |

2. Atelephone exchange system, comprising
a plurality of generators or sending instru-
ments adapted to send positive and negative

lmpulses over a line and a central switching
and registering device for each sending in-

strument, the registering device comprising
a magnet, a vibrating lever operated by the
magnet, a revoluble ratchet wheel turned by
the lever, a registering device geared to the
ratchet wheel, a revolubie and sliding switch
arm, a plurality of separable spring termi-
nals arranged circumferentially around the
axis of the switch arm, the spring terminals
being connected with the similar terminals
of the other instruments, a mmagnet operated
lever adapted to throw the switech arm into
and out of contact with the spring terminals,
electrical connections between the switch
arm and the line, polarized relays to control

the direction of movement of the switch arm,
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and operative electrical connections, snbsten-
tially as described.

3. A telephone exchange system, eemprle-
ing a plurality of crenera,tors or sending in-
stroments adepted to send positive or nega-
tive impulses over the line and a remstermﬂ'

and switching device for each sendmﬂ' mstru- |

ment, the dewee being connected w1th the
sender by a.single wire, the registering and
switching device comprising a 1eglster1nrr
mechanism, a ratchet wheel geared thereto, a

~ vibrating lever to turn the ratehet wheel, a

L5

magnet te operate the vibrating lever, a 511(1-

ing sleeve mounted on the shaft of the ratchet |

wheel and held to turn therewith, a switch
armn carried by the sleeve and hevmw an in-

- sulated conducting face, a plurality ef sepa-

20

30

35

rable spring termmels arranged circumferen-
tlally around the axis of the switeh arm and

‘adapted to contact therewith, the terminals of

one instrument being connected with those of
the other instr uments, a tilting lever to move
the sleeve to and from the separable spring
terminals, magnets arranged on opposite sides
of the t11t1n0‘ lever, one of the said magnets
being in cireuit with the magnetoper atlnfr the
ra,tchet wheel, polarized 1eleys connected with
the magnets operating the sleeve and with
local batteueb and elect1 ical connections be-

tween the line, the switch arm, the relays and

spring terminals, substantmlly as described.
4. Ina telephone exchangesystem, the send-

ed to generate positive or negative impulses,
atiltin glever to carry a receivertheleverhav-
Ing contacts on its opposite sides, stationary
eontacts to engage the contacts Of the lever

. Al

|

l

1ng instrument comprlsme‘ a generator adapt- {

electrical econnections between the lever and
the line, a revoluble erank shaft, a spring ter-
minal arranged ad;aeent to the sh&ft and in
connection w1th the generator, asecond spring
terminal eleetrwell; connected with a signal-
ing mechanism in the generator and with the

40

receiver of the ﬂenerator a receiver, station-

ary contacts arr&nﬂ'ed in the path of the lever
contaets, electrical connections between the
receiver, the stationary contacts and the sec-
ond spring terminal, a third spring terminal
arranged adjacent to the first two and pro-
vlded with a cross arm to contact with the
same, the third terminal being in connection
with the generator and with the ground, and

& revoluble contact arm held to turn aﬂ'a,mst_

the spring terminals, the arm having a raised
insulated surface to engage the thud termi-
nal, substantially as described.

5. The combination, in a telephone ex-
change system, of the generators adapted to
send positive or negative impulses over the
line, a sliding and revoluble switch arm con-
nected with the line, separable spring termi-

' nals arranged circumferentially around the

axis of the sw1tch arm and adapted to be sepa-
rated by the switch arm, a tilting armature
lever for sliding the sw1teh arm, and magnets
arranged on 0ppes1te sides of the lever and
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in eonneetlon with the line, the magnets be-

ing differentially wound so as to respond re-
Speetlvely to positive and negative 1mpu1ees
substantially as described.
JOHN bERDI\TKO
‘Witnesses:
R. WEBER,
O. H. DEUTSCH.
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