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UNITED STATES PATENT OFFICE.

PAUL ARNHEIM, OF HAMBURG, GERMANY, ASSIGNOR TO THE FIRM OF
TELEPHON - FABRIK ACTIENGESELL%HAIT

HANOVER, GERMA\TY

TELEPHONE SYSTEMWN.

No. 832,443,

Specification of Letters Patent.

Application filed June 25,1902, Serial No, 113,143,

To all whom it may concern:

Be 1t known that I, PAur ARNHEIM, a sub-
ject of the German Emperor and a resident
of Hamburg, in the German Empire, have
ivented certain new and useful Impreve-
ments in Telephone Systems, of which the
following is a specification.

As is well known, commutator appliances

‘have hitherto been constructed for several

telephone stations or substations connected
to a common lead or line wire, the arrange-
ment being such that connection may be
made between each substation and the cen-
tral office or a branch of the same and also
between two substations, the remaining sub-
stations being then cut out. The connec-
tion of the stations is effected by the aid of a
third person at a special eentrel office for the
The commutator apparatus
which forms the subject of this invention
also permits of effecting communication be-
tween every substation and the central office
or a branch office of the same and between
any two substations.

A construction form of the apparatus is
illustrated in the accompanying drawings
and its various functions are explained in
the description. which follows. This de-
scription also constitutes a clear explanation
of the novelty and nature of the apparatus

itself.

Figure 1is a diagram showing the arrange-
ment and construction of the commutator
apparatus; and Fig. 2 is likewise a diagram
showing three telephene substations, thelr
errengement and connection.
~ Similar symbols of reference refer to simi-
lar parts throughout the views.

1. Opemmon upon. the calling up of a sub-
statron by the office and disconnection upon
termanation of the conwversation.—The novel
commutator apparatus eompmses an alter-
nating-current relay @ ', through which the

office sends a number of current. impulses

45

.
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corresponding to the number of the sub-
station in order to ring up such substation.
At the central station there is a suitable
source of alternating current A, aringing-key
B, answering-plug C eleetmeelly eenneeted
0.1,8111111&1' connecting-plug, (not shown,) &
the ]eel{ “D-qne for each party-line, all ot the
usual constru}ﬂ‘tlon If, for exemple 1t 1s de-
Sll'ed to call Stlet&thﬂ N 0. 1 the o

.
\
A

into contact ‘with a contact-piece B .

| by means of an alternating-current cenerator

A, ringing-key B, plug and jack, said gen-

‘Patented Oct. 2, 1906,
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erator being connected to earth, one electric

impulse only through the followmg circult:
1,2,3,d,4,a,b, condeneerb 6, 7, earth E.
By means of this current the wire-wound

armature a’ is attracted by the magnet @ and

the circuit of an electric battery ¢ is thereby

6o

closed at a* a®, the current taking the fellow—- |

ing path: +¢, 8 9, a*a? 10,d, 11,12, 13, —¢.
The eleetremegnet d attracts its armature d’
and once only if but one electric impulse is
sent through it.

By this means a smteh—

lever ¢ 1s displeeed_b one tooth by the in-

termediary of the draw-hook d*—that 1s to
say, this lever 1s brought upon the contact-
stud ¢’. At the same time a rod f1s released

by the switch-lever e and displaced by a .

spring 7 in such a manner that it no longer
holds a friction-disk ¢’ of the clockwork g.

This elockwork then commences to run and

causes the contact ¢ of its lever ¢* to come
The

tollowing call- circuit is thus formed: + ¢, 14,

gg3h’151666 1718?1976’20_;1'

22, 13, —c¢. The call-bell 7{:’ TiNgs and. the
substation I is able to reply in “the usual
manner by removing the receiver m’ from
the hook 4’ whereupon the contact-spring '
is removed from the wire 19 and presses
against the wire 23. The call-bell %’ 15 then
cut out and conversation can take place
with a distant station over the line-wiie 1, 2,

65, ¢, ¢/, 17, 18, I', 23, m/, 62.

A
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By the unhoeklng of the receiver not only

is the conversation-circuit formed as just de--

scribed, but also the following dlsp081t1011
which is necessary in order to cause the ap-
paratus to resume the position of repose upon
the termination of the conversati on. Upon
the oscillation of the reeewer—hook 2 centect
1s made between n’ v and the follomng Cir-
cuit thereby elosed +c¢, 8,24, 25, n/, 7', 26,
_,6*1 o', 27,q',1, 28, 29, p*, 7%, 30 31,p @3 32
s’ g 8’3 ?3 L, 34 12, 13 —c.
the meﬂ'nets o and 1 which are traversed by
the eurrent only the coil ¢ is excited, as this

Of the coils of

Qo
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latter i 1s wound with a thinner wire than the |

coil o’. The armature # is.attracted. end
maintained in place by the armature u’ of

the other magnet u.
of the conversation the reeewer 1S agaln sus-

Tice sends | pended upon the hook 4/, the following cir-

If uponthetermination

105
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clockwork ¢ rewound.

>

cuit will be closed: +e¢, 8, 24, 35, 2/, 36, 37,

38, 22, 39, 40, 41, 2%, 42, 43, 44, u, 45, 46, 34,
12,13, —¢. Owing tothis, the electromagnet
uw attracts its armature «/, the armature ¢
drops, contact between 45 and 46 is broken,
whereby the electromagnet « 1s again cut out
of circuit, while contact between 47 and 48 1s
closed, and the current thus sent through the

following path: + ¢, 8, 49, v, 50, 47, 48, 51,

53, 52, 54, 55, f, 12, 13, — ¢. The two con- |
‘tacts 52 53 are closed by the falling of the rod

2 of the clockwork, and owing to the rising ot
the rod £ it is in contact with 55. Owing to

the formation of this circuit, the electromag- |

net » attracts its armature v’, and thus re-
Jeases the hook d? from engagement with the
teeth of the switch-lever ¢, which then falls
away from the contact-stud ¢’
leaves the contact 55 and presses against the
contact 56. The following circuit then ex-
ists: + ¢, 14, w, 57, 58, x, 32, 61, 56, f, 12, 13,
— ¢. 'The armature w’ 1s attracted and the
By this means the

rod x is raised, the contacts 52 and 53 and

also 58 are again broken, and the electro-
magnet w again becomes dead. The clock-
work ¢ is not, however, able to run down so

long as it is braked by the rod ¥.
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2. Operation wpon the calling wp of @& sub-
station by the office and automatic disconnec-

tion when no answer 48 receiwed.—Lhe sub-

station is called in the manner above de-
scribed. Disconnection takes place, 1f no at-
tention is paid to the call by the substation

within, say, a minute and a half by the con-
tacts 52 53 being closed by the running down

of the clockwork, the contacts 47 48 remaining
closed because the relay ¢ has not been en-
ergized. ) - '

3. Operation wpon the ringing up of sub-
station by I the office, attempt to form connec-
tion by substation II before substation I has
replied or while substation I 1s speaking.—
Calling up is effected in the manner already
described. In order that substation 11 may

effect a connection, it is necessary that its

_50
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magnet o? should be excited on the removal
of 1ts receiver m? from the hook+*. This 1s
not possible, however, as the switch-lever e
in consequence of the calling up of station I
has been brought upon the contact ¢’ and the
rod f displaced in such a manner that the
negative pole of the battery ¢ is cut out of

the circuit by the interrupted contact 56.

As soon as the call has been made the con-

~ tacts & ¢* ¢* are closed, and upon the re-

- 6o

moval of the receiver m? from the hook 4* at
substation I1 the current will take the follow-
ing path: + ¢, 8, 24, »?, 1, 59, 26, 60, p’, 2/,
28, 0%, ¢%, 7%, 30, 31, p3, %, 32, ¢, ¢, §*, 33, 1,
34, 12, 13, — ‘c. As the electromagnets o*
and ¢ are arranged in series and the coils of
the magnet ¢ are wound with a thinner wire
than the coils of the magnet 0% only the mag-

i

U,

832,443

' therefore, communicate. The armature ¢’ 1s

attracted and maintained by the armature

/. As soon as the hook 4* has again fallen
the electromagnet u, as described under (1)
is excited, the armature %’ attracted, and the

armature ¢ again released. If during the

The rod f |

time in which substation II is attempting to
communicate station I replies to the call

which it has received before the hook 9* has

heen depressed at substation 1I, the arma-
ture ¢’ remains supported, because the mag-
net % cannot be excited, as the circuit 1s

open at the contact a?.

4. Operation upon the ringing up of the
office by substation I and attempt to communi-
cate by another station.—By the rising of the
hook 4/ at substation I the following circuit
is formed: ¢, 8, 24, 25, n/, ', 26, 262, o’ ¢/,

/.28 29, p?, 4%, 30, 31, p*, 4%, 32, 61, 56, f, 12,
The electromagnet o’ is excited,

13, —ec¢. |
whereby the armature ¢’ is attracted and the

drop-lever 2’ released, the fall of the indica-

tor-disk F showing at the substation that the
line is free. The substation 1s then con-
nected through 1, 63, 2/, 23, m/, 62 with the
office. None of the other substations of the
office-line wire 1-62 can now communicate,
as the currents which are necessary in order
to excite the magnets 0® 0° are interrupted,
owing to the lifting of the hook +".

5. Operation wpon intercommunication be-

70
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twveen substations.—When substation I de-

sires to communicate with substation LI,
said station I first of all places itself, in the
manner above described, in communication
with the office to which 1t expresses this de-
sire.
ing-up system in the local latch of the corre-
sponding line-wire (the usual testing being
omitted) and sends two current pulsations
into the wire by means of the call-push, thus
setting lever e on contact ¢*, as described.
During this time the substation I will have
pressed ifs push ¢ in order to make contact,
as the relay o’ o is interrupted at &’. 'The
hook 4/ is now raised and magnet o’ has been

100

The office inserts one plug of the ring-

10§ |

110

energized to release the indicator K. 'The

talking-circuit is then as follows: line 1, 63,
2. 23, m/,-62, for station I, and that for sta-

tion Ilis line 1, 2, 3, 65, e, €%, [, m?, 62.

6. General.—In order to prevent the relay
¢ o from being again excited when once con-
versation has been commenced, the path for
the current through the same is broken at
the contact ¢° when the call originates with

substation at the contact &’ b* b® of this lat-
ter. | | |

It is of especial importance that, owing to -

the arrangement of the mnovel alternating-
current relay « o it is possible to use alter-

11.5

120
the office, and when the call originates with a

.-"j-;

. - . v P
nating currents for producing one_or. e

current pulsations in the magnet ¢/, which in
combination with the clockwork ¢ closes the

65 net ¢ is excited, and substation 1l cannot, | call-circuit of one or other of the substations

/
4
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according to the number of the current pul-
sations, because telephone-offices are usually
arranged for working with alternating cur-

rents.  The relay consists of an electromag-

net ¢ and an armature o/, which is wound
with wire as well as the magnet. Alternat-
ing currents are sent through the windings of
the magnet and of the armature in such 2
manner that the poles are constantly alter-
nating in the armature slso. The arrange-
ment 18 such that the negative or positive
pole of the magnet for the time being is oppo-
site the positive or negative pole, respectively,
of the armature. By the use of an armature
having magnet-coils a more steady attrac-
tion is obtained than when a plain armature
without coils is used, because the coils are so
arranged that always unlike poles are oppo-
site-one another and a stronger attraction is
eflected. When the coils are connected
i parallel, a displacement of phase takes
place, due to the different self-induction of
the stationary electromagnet-coil ¢ and the
movable electromagnet-coil ¢/. A further

special feature of this installation consists in

that the re-switching circuit for bringing the
apperatus into the position of rest conteins
two electromagnets ¢ u and two crmeatures
i’ w', wkich alternately rest or bear against
their magnets and rele.se each other, respec-
tively, in order to close and open the circuits
necessary fror the reswitching. -

Fmally, it may be stated that thepresent
telephone system requires a battery of only
weak elements, because the excitements of
the electromagnets which follow one another
directly are iterrupted again immediately
after their beginning. -

Having thus fully described my invention;

what I claim, and desire to secure by Letters
Patent, 15— | ' |

1. The combination with a party-line, a
sourceof current for the party-line and sub-

scribers’ stations connected to the line: of a

central station, a switch to connect the sub-
scriber called to line, means to send current
to set the switch to connect the subscriber
called and send current through the sub-
scriber’s signal, and means to simultane-
ously and automatically cut out all the call-

mg-circuits of the other substations on the

line, during the signaling by the central
station. _

2. The combination with a party-line, a
local source of current for the entire party-
line and subscribers’ stations connected to
the line; of a central station, means to send
current from a source at the central office, an

electrically-operated device to connect the.

subsciiber called and send current through
the subscriber’s signal, means at each station
to send a signal-current to the central station
and means at each subscriber’s station to
close the talking-circuit to the line and si-
multaneously break the calling-circuit of all

% 3

| the other party-stations on the party-line,

_——

substantially as described.
3. The combination with a party-line and
subscribers’ stations, of a signalmg-circuit

normally open, electromagnetic mechanism

to'close the circuit, means to send a signal-
current through the party-line to the central
station, a magnetically-operated switch,
means at the central station to send current
through the subscriber’s station to operate
sald switch, a local signal-circuit closed by
said switch through the station called and
means at the called station to break said
local signal - circuit, substantially as de-
scribed. .

4. The combination with a party-line and
subseribers’ stations, of a signaling-circuit
normally open, electromagnetic mechanism
to close the circuit, means to send a signal-
current to line, an automaticelectrically-op-
erated switch controlled by the current from
the central station, a local circuit connected
to the party-line by said switch to send a
signal-current to the subseriber’s station
called and means controlled by the hook at
the subscriber’s station to close a branch
local circuit to disconnect said switch, sub-
stantially as described. _

5. The combination with a line and sub-
scribers’ stations; of a grounded magnet and
1ts armature, a magnetically-operated switch
to connect a station to line and included in a
local circuit closed by said armature and
clock-operated mechanism released by said
switch to close a local circuit through the
switch and signal at the station, substan-
t1ally as described.

6. The combination with a line and sub-
scribers’ stations; of a grounded magnet
and 1ts armature, a magnetically - operated
switch to connect a station to line and in-
cluded in a local circuit closed by said arma-

70

75

30
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ture, a magnetically - wound clock -operated .

mechanism released by said switch and in-
cluded in a branch local circuit and means at
the station to send a current through the
branch local circuit to rewind the clock
mechanism, substantially as described.

7. The combination with a line and sub-
scribers’ stations; of a grounded magnet and
1ts armature both wound and connected in
serles, a magnetically -operated switch. to
connect a station to line and included in =
local circuit closed by said armature, a mag-
netically - operated switch-releasing device
mcluded in a branch local circuit, a mag-
netically -wound clock-operated mechan-
1sm included in a second branch ecircuit to
close a local circuit through said switch and
signal at the called station, a hook at the sta-
tion and means included n a circuit closed
by sald hook to send current through the

close the clock-winding circuit to rewind the
clock, substantially as described.

IIO

115
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125

branch local circuit to release the switch and |

130
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8. The combination with a line and sub-
scribers’ stations; of a grounded magnet
and its armature, a magnetically - operated
switch to connect a station to Iine and In-

cluded in a local circuit closed by said arma-

ture, a magnetically-operated switch-re-
leasing device included in a branch local cir-
cuit, a magnetically -wound elock- operated
mechanism included in a second branch cir-
cuit, a contact-arm actuated by the clock
mechanism, a sliding contact operated by
said arm, a magnetically -operated circuit-
closer, said arm closing a signal-circuit to the
station, a hook at the station to close a cir-
cuit to actuate the circuit-closer, thereby
closing the local circuit through switch-re-
leasing device, said switch closing the wind-
ing-circuit to move the arm against the slid-
ing contact and bring all parts back to nor-
mal position, substantially as and for the
purposes set forth. “‘

9. The combination with a line and sub-
scribers’ stations connected thereto; of a
hook at each station to close a local circuit
through the remaining stations and a magnet
at the calling-station, a contact released by
said magnet to connect the talking-circuit to

line and cut out the remaining stations, a

_30

35
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switch-lever, and operating mechanism po-
sitioned from the line to connect the called
station to line and send a local signal-current
to the called station, and a circuit closed by
the calling-station to return the switch-lever
and operating mechanism' to normal POSl-
tion, substantially as described.

" 10, The combination with a party-line and
subscribers’ stations connected thereto, ot a
sienaling-circuit at each station normally
open, a local circuit for all of the stations on
the line, electromagnetic mechanism to close
the circuit, a hook at each station to close the
local circuit through the electromagnetic
mechanism and thereby close the signaling-
circuit to line, an electromagnetically-oper-
ated switch controlled by current from the
line to connect the talking-circuits of the

respective stations to line and a. branch local

circuit closed by the hook to return said
switch to normal position, substantially as
described. '. o
11. The combination with a party-line and
subscribers’ stations, a grounded electromag-
net and its wound armature, a local circuit
closed by the armature, an electromagnetic-
ally-operated switch in said Jocal circuit to

|

i

832,443

connect a subscriber’s station to line, a mag-

netically-wound clock mechanism, a contact-

arm ¢* operated by the clock mechanism, a

brake for the clock mechanism released by
' said switch, a branch local circuit closed by

the arm ¢* through the subscriber’s signal, a
second branch local circuit closed by the

hook at the subscriber’s station. through all

of the stations on the party-line, a magnet in
said circuit, its armature and a third branch
circuit closed thereby, a spring-retracted ar-

mature to lock the last-mentioned one to

close the circuit, a third branch circuit closed
by the hook, an electromagnet in said circuit
to move the spring-retracted armature to
open the third circuit and close a fourth cir-
cuit, an electrically-operated switch-releas-
ing mechanism in the fourth circuit, thereby

6o

70

releasing the switch to move the brake, a

clock-winding circuit closed by the brake,
said clock-winding circuit broken by the arm
g* when the clock is wound, substantially as

“described. .
19. The combination with a party-line, a

source of current for the party-line, and sub-
seribers’ stations connected to the line; of a
central station and a source of signaling-cur-
rent thereat, means common to all the sub-
stations on the party-fine to automatically

prevent other substations on the line to sig-

nal the central station, and means at each
substation to cut out the calling-circuits of
o1l the other substations on the line when a

substation is signaling the central station,
9o

substantially as described.

13. The combination with a party-line, a
source of current for the party-line, and sub-
scribers’ stations connected to the line; of a
central station, a source of signaling-current
thereat, means common to all the substa-
tions on the party-line to automatically pre-
vent other substations on the line to signal

the central station, means at each sub-

seriber’s station to cut out the calling-cir-
cuits of all the other substations on the line
when a substation is signaling the central
station, and means at each substation to
temporarily permit signal-current to be sent
from the central station to the other sub-

75
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stations on the line, substantially as de- 105

scribed.
| PAUL ARNHEIM.
Witnesses: |
Max LEMCKE,
- E. H. L, MUMMENHOTFF.
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