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UNITED STATES PATENT OFFICE.

ERNEST A. FALLER, OF NEW YORK, N. Y.
VISUAL-SIGNAL-RECEIVING SYSTEM."

- No. 822,888, Specification of Letters Patent. ~ Patented June 5, 18086,
Application fled July 28,1008, Serial No. 187,311,

f | v

To all whom it may concern: . - | ther thought to be broadly new to gutomat-
Be it known that I, ErRNEsT A, FALLER, & ically translate a variable electrical signal
- citizen of the German Empire, residing in the | into a visual or optical signal, as it were, at a
-city of New York, in the county of New York | certain point in space corresponding to and
5 and State of New York, have invented cer- varying with the comiponents of the elec-
tain new and useful Improvements in Visual- | trical signal, each optical signal individually

Signal-Receiving Systems, of which the fol- adjacent to 1ts line-terminal. -
lowing is a spécification. ‘| . One of the objectsof the present invention,
| The present invention relates to a visual- therefore, is to provide means for dis laying
10 signal-receiving system such as may be used | visual si als in the manner described. It is
in telephone systems, and more particularly | known that most of the time by the operator

in semi-automatic telephone systems—such, | in making connection between a calling sub-~

for example, as that shown and deseribed in | scriber and g called subscriber, is consumed
. Letters Patent of the United States No. | in orally receivin the number of the sub-
15 757,031, granted to me April 12, 1904, for | scriber desired and in associating the location
- semi-automatic telephone-exchange. | of the Jack with the number orally received,
In semi-automatic telephone svstems— | but it is also known that the act of transmit-
such, for example, as described in the above- ting a variable signal by mechanical means
mentioned patent-—the work of the operator ‘ takes only a fraction of the time it would take

20 at the central exchange is greatly diminished | in orall transmitting the same signal,
by the elimination of the oral transmission of | Another object of the present invention is

bo

70

75

the number of the called subseriber. | to materially reduce the amount of human

labor required at a telephoneé-exeha.nge in
‘making connection between the subscribers’
stations and the-.exchange by providing
means for guiding the hand of the operator

It is the principal object of the present in-
vention to further simplify the working of
25 telephone-exchanges by eliminating all func- |
tions of the operator at an exchange except
those which require the very least mental
-and intellectual effort. . o
‘The modern telephone-switchboard is the

30 result of previous egerts to limit the number | of v e
of operations taking place when telephonic he mmvention is fully set forth in the de-
connection is desired between two sub- | scription and 1illustrated in a preferred form

struction from or communication with the
subscribers, and therefore with a minimum
of mental effort. - | “

- seribers. . In this board the lamp-signals or | in the drawings, but not intended to be lim-

drop-annunciators are located in close prox- | ited to that particular form, as other forms
35 1mity, and the operator’'s eye was guided to

- the calling-line which was to be plugged by | spirit of the present invention.

139

over her switchboard without any oral in-

0o

may be chosen without departing from the

- said signal.. The next step of the operator | - In the accompanying drawings, forming

was to depress the listening-key and recei’m} art of the present application for Letters
~ the oral instruction of the calling subscriber | | "atent, Figure 1 is a diagrammatic view of
40 as to the number desired, whereupon she | the trunking-panel of an exchange-section
plugged the multiple jack to make connec- | Fig. 2 is a similar view of the answering-

2 ' panel of the same. Fig. 3 is a front eleva-

tion with the called subscriber. . | | |
~The present invention renders it possible | tion of one of the impulse-receivers at an ex-

- to himit the efforts of the operator to the sim- change-section. Fig. 4 is a top view of ‘the.
45 phcity of the first stepin a modern telephone: | same. Fig. 5 1s a similar view of the receiver

exchange in seeing a lamp light or an annun- | on the left-hand side of the middle line of

- ciator drop and plug the corresponding jack. | Fig. 3. "Fig. 6 is a side view of the receiver

All additional steps taken b{ the operatar in | on the right-hand side of the middle line of
making connection are near

y identical with | Fig. 3 loo cing to the left. Fig. 7 is a vertical

95

100

105

so this fivat step and nearly devoid of mental l crosg-sectional view.in the line A A of Fig. 3 -

effort. The operator is-guided over the pan- Fig, .8 is a s _

els of her switchboard by the successive - ctis- | in the line A A of Fig. 3 looking to the ri ht.

playing of visual signals, and all she-is re- | Fig. 9 is a similar view in the line B B of - ig.

- quired to do is ta place plugs into any jack

55 whose lamp is lighted and operate the 'Eglﬁlf-
keys in the process of switching. It is fur-

| at a subscriber’s station connected to the ex-

looking to the left. Fig..8 is a similar view

-8 looking to the right. - Fig. 10 is & diagram-
| matic view of the signal-sending apparatus

110
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ch&nge-section. Fig. 11 1s a diagrammatic | character-disk 20, 21, 22, and 23 and is Pro-

view of the circuit connections between a
subscriber’s station and an exchange-sec-
tion. -

Similar figures of reference indicate corre-

- sponding parts throughout the several views.

10

20

25

‘referred to.

Fig. 10 of the present application is identi-
cal with Fig. 1 of Patent No. 757,031, above
Fig. 11 of the present applica-
tion 1is identicaf with Fig. 2 of the above-
mentioned patent.
trated in the drawings of the present applica-
tion is capable of accommodating ten thou-
sand subscribers. '
The switchboard of an exchange adcording
to the present invention is very similar to an

ordinary switchboard and consists of a series

of upright panels carrying the answering- |

panel and trunking-panel, consisting of the
answering-jacks and trunk-jacks, the line-
lamps, line indicating-lamps, and trunk indi-
cating-lamps. The number of answering-
jacks, ]ine-—]i)amps, and line indicating-lamps
1s equal to the number of subscribers con-
nected to the exchange-section. The num-

ber of trunk indicating-lamps is equal to the.

‘number of exchange-sections connected to

30

the system, and the number of trunk-lines
connecting each exchange-section with an-
other exchange-section 1s based upon the
highest number of connections made at one
time between any two exchange-sections.

10 1n Fig. 1 of the drawings represents the

' trunk-jacks of the trunking-panel of an ex-

35

40

45

change-section, and 11 represents the trunk
indicating - lamps. In the drawings- two
trunk-jacks are shown for edch trunk indi-
cating-lamp; but groups of more than two
Jacks may be apportioned to each lamp, ac-
cording to the highest number of trunk con-
nections made at one time between two ex-

change-sections, 'and an idle trunk-jack in

the group may be selected by the operator by
tmploying the well-known busy-test set 85.
- 121n Figs. 1 and 111is the hundreds-impulse

receiver, and 13 is the thousands-impulse re-

teiver of the trunking-panel..

14 in Fig. 11 is the trunking-key, and 15 is

' the telephone set of a calling subscriber. The

 forms the subject of United States

55

hone set of each subscriber is illustrated

si%nal-sending apparatus connected with the
tele |
in Fig. 10. This si

al-sending a.p};jratus

Patent No. 757,030, granted to me April 12,
1904, for improvements in signaling appara-

~ tus, wherein the details of construction and

bo
provided with numerals, letters, or other

65

the operation of the apparatus are fully de- |

scribed, and this apparatus is not herein
claimed asnew. . = - A
-Referring now to Fig. 10, the number-rings

characters for identifying each -subscriber
connected to the telephone system are indi-
cated by 16, 17, 18, and 19. Each of the
number-rings codperates with . a toothed

y

The apparatus illus-

| 27.

i

etters

| wheel 53. The

| other end to the frame o
| When the coil of the resetting-solenoid 61
becomes energized, the core 60 is drawn up,

vided with a contact-spring 24, 25, 26, and
Each ring is also in constant contact
with a roller 27, 28, 29, and 30, electi.cally
connected to the frame of the signal-sending
aﬁparatus. The toothed portions of each
character-disk 20, 21, 22, and 23 are adapted
to make contact with one of a set of station-
ary contact-springs 31, 32, 33, and 34, con-
nected 1n groups to the metallic lines leading
from the subscriber’s station to the exchange.
The contact-springs 31 and 33 are connected
to line A and the contact-springs 32 and 34
toline B. Each of the character-disksis pro-
vided with ten teeth capable of sending a
number of impulses between one and ten.

The character-disk 20 1s provided with an ad-

The signal-send-
rovided with
aving & ¢on-

ditionsal or eleventh tooth.
ing apparatus 1s furthermore
a rotating contact device 35,

70

75

8o

tact-piece 36 capable of bridging either the

stationary contact-springs 37 37 or 38 38. A
clockwork 39 40 41 of the signal-sending ap-
paratus causes the rotation of the character-
disks 20 21, 22, and 23 and the contact device
35. The stop device for the clockwork con-
sists of a 'dcmE]

a magnet 43, which is suitably connected to
the lines leading from the subscriber’s sec-
tion to the exchange. A pair of springs 45
are capable of making electrical connection
between ground and the frame of the signal-
sending apparatus or ground and the lines by
means of a lever 44, coOperating with the
winding part 39 of the clockwork. -

ating parts secured thereto. A stationa
besring-shaft 47 carries an insulating-dis
48, provided with contact-segments 49.
Supported by the bearing 47 and a second
bearing 50 is a rotatable shaft 51, to which

are secured a pair of largﬁr ratchet-wheels 52
eel 53. Rotatably .
supported by the shaft 51 is a sleeve 54, hav-

and a smaller ratchet-

Q0

e-armed lever 42, operated by

- - TOO
The 1impulse-receiver illustrated in Figs."3
to 9 comprises a base-plate 46 and the oper-

'105

IIO

ing & disk to which is secured the spring-con-

trolled pawl 55, eng]aging the smaller ratchet-
8

provided with a pinion 56, iIn mesh with a
segmental gear 57, carried on a shaft 68 par-
allel to the shaft 51. To this shaft 68 is rig-
1dly conneected’an arm 87 and rotatably sup-
ported & lever 58, having a pin 88, adapted to.
act against the arm 87. , _
the free ends of the levers 58 to the core 60 of

ods 59 connect

eeve 54 1s furthermore

(15

120

a resettinﬁ—splenoid 61. On the shaft 68,
t

carrying the segmental gear 57 and the lever

58, 1s a helical spring 62, one end of which is

gecured to the segmental fgear 57 and the

the apparatus.

the pin 88 of the lever 58 acts against the arm,
87, the shaft 68 with the segmental gear 57 is

| rotated, and the spring 62 is wound up. The

125

130
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aleave 54 on. tha ghaft 51 wﬁfba r&tated b

meansof th& pinion 56, in mesh with the s s{-’:gf—

10

L ow Ny

49 of the insulating-disk 48. - Spiral s rings | |

20

‘mental ge ong -
the teeth of the smaller mtﬁhat-whgel 53:
‘but the rotation of the shaft 51 is prevented |
by a pawl 63, forming the armature of a mag- |
- -net 64 and engﬁglﬁg_a}ternately the teeth of |
T ﬂsﬂ{‘ or the otherof '__f__j_;__'e----Iﬂrger ratchet-whesls | neﬁtmg attery kws 79, ‘and ta,rget-&nnun-
L ! ciators 81 are located in a number of sets, ac-
i cording to the
- “from one tooth of one of the ratchet-wheels | shelf o
- 52 to a tooth of the other, the teeth of the |

S ff-tw*{} ratchet-wheels 52 bemg stag

rear 57, and the pawl 55 glides along-

For each energization of the magnet 64 |
. fhﬁ a;;: mature 63 wall be attracted anc

ﬂw shaft 51 and the sleeve 54 will-be all{}wed

- to rotate accordingly the dlst&me of one-
Thesleeve 541s provided witha lever- |
~arm 65, having on its free-end a contact- |

T}mah 66 gliding over the contact-segments

67 are provided for to normally hold the ar-

~ mature-pawl 63 away from the magnet 64.

 Flectrical connection is made between the
. ma nets 64 over the binding-screws 69 69

2%

__3_{3

hereinafter set forth. - .
- Fig. 2 of the drﬁwmgs 1llustr&te-§ the ﬂnﬁ_ﬁﬁf
. swenng-p&nei of the exchange-section

33

y 40

__ necting the same with

_white and red. Each answering-panel is ais&

between the magnet of the solenoid 61

mrer the binding-screws 70 and 71 to the
- subseribers’ lines.

vided with a pin 72-for the ‘{;)urpage of con-
i the line indicating-
lamps 75 or the trun If"mdmﬂ,tmg—la,mp@ 11, as

vided with a number of line-lamps 73 &ng

| The magnefo

. ipe-out lﬂm})s 82 and 83, answ ermg

vﬁmmﬂy Ii}ﬂ&i&d behm{l the upﬁgh’t ;}anei

y-generator 84 and the batteries

_ Flugs 89,
“trunking - plugs 90, mnnegtmg plugs 91,
trunking-keys 14, rmg—back keys 78, con-

OV

ereé and

?:?zﬁantage basis on the key-
the exchange-section.

‘minsal for mdwatmﬁr the terminals between
which connection is desmed are intended to
include any device by which the attention of

ing the same purpose. B
peration of the visual-signal-receiving sys-
tem* —The operation of the present invention.

the operator can be called to these terminals,
such as drops, -targets, lamps, EiEﬁtf{}i}Ttiﬂ S
1 ﬂ‘nnuucm‘mrg ﬁﬁﬁf any Gthﬂl‘ devices answer- EEE

--or other source of electrical energy are lo-.
i I pated as usual and convenient, The clear-

7Q

The individual means adjacent to each ter-

8o

'18_as follows® The subscriber at his station

h&vmg preéstablished the signal to be sent by

1 the exehﬂnﬂ'a-aeetwn

releasing the w inding-knob placed ound on
‘the frame of the apparatus by making con-
‘tact between one of the springs 45 and the le-

| setting the number-rings to the proper com-
{ bination and winding the clockwork 39 hasn
Each of the c@nt&cti—geg{?
“ments 49 of the insulating-disk 48 is pro-

go

ver 44, and i:hereb? 61161’0'12283 the individual

____miajr-mﬁgﬁei controlling his. line-lamp 73 at

_exchange seeing the line-lamp 73 lighted

The. hne-—l&mpa 73:5
g-lamps 75 are prefer- th
ably made of different color—for instance,

“Jine=larip 73 is extinguished, and the operator

ousands and hundreds impulse receivers 12

provided with a units-impulse receiver 76, a-——iﬁzﬁps 11 at the trunking-panel of the ex-

‘tens-mmpulse receiver 77, a reﬁetting—S{}leﬁﬂLé

- 81, and & sender restartmg—amf}mh 80. The

45

‘@}Eanﬁ%
o in dfﬂlh

55

each exchange-section. -’
Cing-lamps 11, . the trunk--}::m ta 10, the line in-
T aireatimg i&mpﬁ 75, the answ L;;_Hgmj&fias 74, [
and the line- i&mp& 73 are arranged in the"
part of the up- |
‘The thou- |

-Lruﬂk indicating-lamps 11, the answering-|
plugs 89, trunk-plugs 90, eanne&tmg-z

-change-section of the calling subseriber cor-
-responding to the signal received will light
1p. 'The operator p ugs the trunking-jack

91 trunkmg—-k&ys 14, nng—baﬁk keys 78,

one of her truniﬂﬁg-pluﬂﬂ 90, and thereby es-

clat:mﬂ 3 1 are provideés 1T

-8 number corre-

highest numbi v of connee="
- -:_-_-:__.tmna t& s mg pI&Ba a.t one time from or to an
50

seriber and that exchange-section to which
“the called subseriber iz connected. The op-

key 14 causes thereby one of the tarﬂ’et-ﬁﬂ-

- Of the thousand, hun-
dred, ten, and unit lmpulae recelvers and the

time the thousand and hundred impulse re-
celvers 12 and 13 to be reset.
at the exchange-section of the called sub-

sender-restarter 80 one only is provided for

usual manner on the front p
right panels of the switehboard.

——i—- - — g

sand, hundred, ten, and-unit impulse receiv-_
ers 12 13,76, and?’? with the resetting-solen-
6 5 oids 61 and th& hender-restarter 80, are con- | }amp 75 mth the munevtmg-plug 91 corre- 11

'Fhe trunk indicat~ -

% Sf:fn’ber thereupon operates
78 and causes the balance of the szgna} repre-
senting the tens and units of the subseriber’s

“which receiving act hehts one ol the line in-
dicating - lamps 75 L{”}I‘I‘i‘?p{}ndiﬂﬁ to the

p&ﬂe} of her section.

She now plu?q the an-
swering-jack 74 mrrEfapnndmg tot

1e highted

he operator at the

nunciators 81 at the mfhange f-:fittmn of the
called subseriber fa drop and at the same =

95

ro- | plugs the aﬂrrewandmg jack 74 with one of
_ { her answ ermg—plugs 89.
cqual number of line indicating-lamps 75
“one for each subseriber. .
' and the line indicatin

Thereupon the

100

‘presses the trunking-key 14 and CRUSES the

“and 13 to receive the signal of the exchange-
“section desired. Oneof the trunk mﬂziﬁtmm |

105

lugs ¢ 10 .Eﬁlangma to the lighted lamp 11 with
con- |
eetmg—hat tery _ kej's ,_? 9, aﬂd""t&rget—&ﬁﬂun-:_f‘ -

[I0

tablishes connection b?t‘ﬁ’@?ﬁ the calling sub-

Y ‘T erator in :l"urthﬂr mamprsiatmfr the tmnknw-,- |

one exchange - section—in other W@?ds ac-
cording to the so-called “ percentage”’ basis, |
“out Tamps 82 and: 83 -are }}H}?iééﬁ?ﬂ
| e the numh&x x}f the connections tak- |
~ ing place at one time, -

A

The operator

120

%ht} rinw-hm 'k kev

gnal to. hﬁ I‘Eﬂ?ﬁ’t}d at her exchanve-section, -

728

alledusubscrlber snumber at the answeeing-
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sponding to the trunk-line calling and again | the

operates the ring-back keyv, wherehy the
magneto-generator 84 1s broucht in circuit
with the calling subscriber, inc leating to the
same by ringing his bell that connection has
been established. The operator at the ex-

change-section of the ecalled subsecriber now |

Operates the connecting-battery kev 79 and
causes a circuit to be established between the
magneto-generator 84 and the called sub-
seriber, indicating to him by ringing his bell
that- communication with  him s desired.
The called subseriber thereupon removes his
receiver from the receiver-hook, the
out lamp 82 is lighted, and the q
cult 1s now established. Having finished the
conversation, the called subscriber by hang-

g up his receiver extinguishes the clearing- !

out lamp 82, The operator at the exchange-
section of this subseriber thereupon pulls out
the connecting-plug 91 and restores the comn-
necting-battery key 79, ring-back key 78,
and target-annunciator 81 to their normal
position, whereby the clearing-out lamp 83
at the exchange-section of the calling sub-
seriber is extinguished.
vided Tor restoring the target-annunciator by
hfting the connecting-plu o 91 from its seat on
the shelf.
this exchange-section withdraws the trunk-
ing-plug 90 and the answering-plug 80 from
their jacks, restores the trunking-key 14, and
thereby all parts used, to their normal con-
dition. -

The circuits established between the sub-
seriber’s station and the exchange are as fol-
lows: The subseriber at his station in wind-
ing the clockwork 39 and by releasing the
winding-knob makes contact between the le-
ver 44 and one of the oround-springs 45 and
establishes a cireuit as follows: from ground
at the subsceriber’'s station to one of the

ground-springs 45, throuch the lever 44 to |

the roller 27 of the thousand-number ring 16,
the eleventh tooth of the character-disk 20,
over the line A to the answering - panel of
the exchange-section of the eallin g subscriber
and a relay-magnet controlling the Ine-lamp
73 of the calling subscriber.  The operator at
this exchange-seetion after yutting one of the
answering - plues R0 into t-Le Jack 74 corre-
sponding to the lighted lamp 73 presses the
trunking-key 14 to its first working position,
whereby the magnet 43 at the subseriber's
station is energized, releases the clockwork
30,40, and 41, and the part of the signal rep-
resenting the thousand and hundred nu.
merals is sent simultaneously over hoih me-
tallie lines and the ground connection to the
exchange - section.  The cireuit over which
the signal representing the thousand-nu-
meral 1s sent 18 as follows: comnencing at
ground at the subseriber’s station to the
ground-spring 45, the lever 44, the rollor 27,
the thousand-numeral ring 16, the sprine

| ary spring 31,
| the upper spring of the jack 74, the sleeve of
' the plug 89, the second spring from the mid-
~dle Iine on the left-hand side of

Means may be pro- |

In noticing this the operator at |

- the exchange.

' gized, and the
- ture of these magnets, are moved from one

- tooth of the other wheel] 59

upon the segments

stdes of a battery.

' {from the

24, |

and also

822,888

thousand-character disk 20, the station-
over lime A to the exchange,

the key 14,
the first spring on the same side now in con-
tact therewith, the magnet 64 of the thou-
sand - impulse receiver 13 to battery and
ground at the exchange. The circuit over
which the signal representing the hundred-
numeral 1s sent is as follows: comimencing at

ground at_the subscriber’s station to the
- ground-spring 45, the lever 44, the roller 28,
clearing- .
talking-cir- |

the hundred-numeral ring 17, the spring 25,
the hundred-character disk 21, the station-
ary spring 32, over line B to the exchan e,
the lower spring of the jack 74, the tip of the
lug 89, the second spring from the middle
iine on the right-hand side of the key 14, the
first spring on the same side now in contact
therewith, the magnet 64 of the hundred-im-
pulse receiver 12 to batterv and ground at.
The 1impulses originating
with the“thousand-character disk 20 are re-
cerved by the thousand-impulse receiver 13,
and the impulses originating with the hun-
dred-character disk 21 are received by the
hundred-impulse receiver 12 at the exchange-
section in t{le following way: For each im-
pulse sent from the thousand-character disk
of the subscriber’s station the magnets 64 of
the impulse-receivers 12 and 13 become ener-
pawls 63, forming the arma-

tooth of one of the ratchet-wheels 52 to a
Under the ten-
sion of the springs 62 the sleeves 54 are ro-
tated and the contact-brushes 66 of the ro-
tating arms 65 from one contact-segment 49
of the insulated disk 48 to another as often
as an impulse is originated at the sending ap-
paratus. The contact-brushes 66 finally rest
corresponding to the
thousand and hundred numeral Ccomprising
the first part of the signal. -

The frames of the thousand and hundred
impulse receivers 13 and 12 are insulated
from each other, but connected to the two
1 When now the contact-
brushes 66 rest upon the segments 49, se-
lected by the first part of the signal received
subscriber’s station, a local cireuit
is established from that hattery through the

frame of the thousand-impulse receiver 13,
| the brush 66, the

segment of the thousand-
impulse receiver, one of the trunk indicating-
lamps 11 contained in a row of lamps corre-
sponding to the thousand-numeral received
in a row of lamps corresponding to
the hundred-numeral received, the segment
of the hundred-impulse receiver 12 corre-
sponding to the signal received from the sub-
seriber’sstation, through the brush 66 and the
frame of the hundred-impulse receiver 12
back to the battery. The effect of this cur-
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' rent so established.is to I

et one of the ! fourth spring from the middle line on the
trunk indicat 1ps ] ‘he indicating- | right-hand side of the key 78, the third spring
o ‘iﬁgﬁ-ﬂfthﬁ&ﬂﬁﬁ?eﬂﬂg-pﬂn&} &nétmni{mg— ‘on the same side now in contact therewith, to
. panelof the exchange-section are arranged in | the magnet of the restarting-switch 80, to the
== -5 ten-eireuits in series—i. e., the lamps indicat- | lower contact-spring of the left-hand group 7o
""" - ing, for instance, the subscribers’ lines 00, 01, | of contacts of | iﬁ;iﬂ switch, the next contact-
= 02, 03, 04, 05, 06, 07, 08, and 09 are in one | thereto, to the battery indicated to the left of
e circuit, the lamps 10, 11, 12, 13, 14, 15, 18, ' the annunciator 81, back to the third contact
17, 18, and 19 1n another circuit, &c. The | spring of the restarting-switch 80, the fourth
- 16 contact-brushes 66 in gliding over the con-  contaet-spring of the same, to the third 73
~_ tact-segments 49 close any number of these | spring from the middle line on the left-hand
~ circuits; but the time in keeping the same | side of the key 78, to the fourth spring on the
closed is too short to light the lamps in the | same side now in contact therewith, over a
circuits closed and only that lamp will be | trunk-line back to the exchange - section of
15 lighted which is included in a circuit contain- | the calling subseriber, the lower spring of the 8o
- ing the contact-segments 49 on which the 1 jack 10, the tip of the plug 90, the magnet
contact-brushes 66 finally rest, It will be | and Tesistance shown to the right of the key
further seen from the arrangement of lamps | 14, the third spring from the middle line on
tllustrated in the drawings that each closed | the right-hand side of the key 14, the second
- 20 circuit containing a lighted lamp has a num- spring on the same side now In contact there- 8¢
ber of branch phantom circuits, each con- with, the tip of the plug 89, the lower SPring

‘tawning three lamps—for instance, the cireuit ‘I of the ;ig_;ﬂk 74, back over line B to the sub-

established by the contact-brushes 66 resting | scriber’s station and the other side of the
- upon the contact-segments No. 1 of the ten- pmagnet 43. The restarting-switch 80 is
z5 1mpulse receiver, and the segment No. 0 of . thrown over in its second position, the mag- go
the unit-impulse receiver lights up the lamp | net 43 at the subscriber’s station is again en-
No. 10, because & sufficient quantity of the - “ergized, releases the clockwork, and the ten-
. battery-current E&sses through that lamp. | and unit-impulse receivers 77 and 76 areelec-
The same circuit has also branch circuits, one | trically connected to the ten and unit charac-
- 30 of the same, for instance, ﬂﬁntﬂ-iﬂiﬂgfh%yfé?diﬁ{%?? and 23 and receive the impulses 93
-~ lamps Nos. 11,31, and 30, or Nos. 12,32, and “representing the second half of the signal in a
=30, or Nos. 11, 51, and 50, &ec.: Jbllfﬂﬁﬂ%i}fiﬂ%ﬂ'}ﬂﬂ?wa}* as the thousand and hundred im-
~ these lamps in said circuits will }lhf!hE{TH{ISE‘; piise recelvers recdived the first half of the
‘the quantity of current passing through each- sygnal.  The contact-brushes 66 of the ten
35 of the lamps is not sufficient to hght the Iand unit imipulse receivers resting upon the roc
- .. same. - The operator at the exchange-secfion | segments corresponding to the impulses re-
-~ of-the calling subscriber in plugging the | ceived from the ten an. unit character disks
- trunk-jack 10 corresponding to that lamp i'of the subscriber’s seniding apparatus cause
with the trunking-plug 90, which forms a|a Ime indicating-lamp 75 of the answering-
- 40 cord-circuit with the answering-plug 89, and | panel of the exchange-section of the called 1os
-+ pressing the trunking-key 14 into the third | subscriber to light. The operatorin plugging
~ working position causes connection to be | the corresponding jack and pressing the ring.
-~ eontinued td- the exchange-section of the | back key 78 m the second working position

-- -

- ——esalledsubscriber and the dropping of a tar- | brings the magneto-generator 84 in connec-
oo 45 get-annunciator 81 at thatexgﬁaﬂge—sestian tion with the calling subscriber and causes 110
— - and by energizing the solenoid 61 also the | the ringing of the bell of the calling-subserib-

< resetting of the t%\tms&ﬂd' and hundred im- | er's set 15 and by simultaneously energizing
T “pulsereceivers. oo | the solenoid 61 resets the ten and unit im.
- The operator at the exchange-seetion of | pulse receivers of her own exchange-section.
- 50 the called subscriber now in pressing the ring- | In pressing the ring-back key in the third or 115
back key 78 to the first working position es- | Iast position a circuit is now established be-
tablishes a circuit to the magnet 43 of the | tween the calling subseriber and the talking-
- sending apparatus and alse the sender re- - battery, The operator at the exchange-sec-
~starting-switch 80 at her exehange -section, | tion of the called subseriber in finally pressing
55 This cireuit is as follows: commencing on | the connecting-battery key 79 into the first 120
one side of the magnet 43 to the contact- working position brings the ma neto-genera-
springs 38, now brid%le&bythe contact-piece | tor 84 in eonnéection with the beﬁ of the called
. he exchange, the up{}ﬂr  subseriber’s telephone set 86 and rings his
~ spring of the jack 74, the sleeve of the plug | bell, then in pressing the connecting-bat-

60 89, the second spring from the middle line on | tery key 79 into the final working position 12¢
the left-hand side of the key 14, the third . watches the clearing-out lamp 82. " If this
spring on the same side now in contact there- | lampshould not light, the operator brings the
with, the sleeve of the plug 90, the upper | connecting-battery 79 back into the first po-

. spring of the jack 10, over a trunk-line to the | sition, and thereby rings sgain the bellof the
65 exchange-section of the called subseriber, the | called subacriber until finally the clearing-out 130

36, over line A to. t




S

lamp 82 is lighted. indicating that the called |

subscriber has removed his receiver from the

hook and talking connection is established

between the calling and called subscriber.
What is considered new and useful, and in-

tended to be protected by Letters Patent,1s—
 translating devices in the circuits, each oper-

1. In combination with signal sending and
receiving means, line-terminals, means for
electrically connecting any two of said line-

10 terminals, and separate means for a,ndadjb -
M

20

30

35

40

43

50

cent to each line-terminal and operated

the signal-receiving means for directly mdi- _
said exchange, hand - operated connecting

cating the location of a terminal to which
connection is desired. :

2. In combination with signal sending and
receiving means, line-terminals, means for
electrically connecting any two of said line-
terminals, and separate automatic means for
and adjacent to each line-terminal and oper-
ated by the signal-receiving means for di-
rectly indicating the location of a terminal to
which connéction is desired.

3. In combination with sig
receiving means, line-terminals, means for
electrically connecting any two of said line-
terminals, and separate visual means for and
adjacent to each line-terminal and operated
by the signal-receiving means for directly
indicating the location of a termimal to
which connection is desired.

4. In combination with signal sending and
receiving means, line-terminals, hand-oper-
ated means for electrically connecting any
two of sald line- terminals, and separate
means for and adjacent to each line-terminal
and operated by the signal-receiving means
adapted to indicate the location of a termi-

' nal to which connection is desired.

5. In combination with signal sending and
receiving means, line-terminals, hand-oper-
ated means for electrically connecting any
two of said line-terminals, and separate auto-
matic meansfor and adjacent to each line-ter-
minal and operated by the signal-receiving

means adapted to indicate the location of a

terminal to which connection is desired.

6. In a visual-signal-receiving system, the
combination with & plurality of impulse-re-
ceivers, of a plurality of circuits each one
controlled by the joint action of the impulse-
receivers, and translating devices in each cir-
cuit, each of the same adapted to operate at a

specific condition of the impulse-receivers |

only.

onal sending and

l

A

822,888

7. In a visual-signal-receiving system, the
combination with a plurality of impulse-re-
ceivers having a rotary contact-brush and

stationary contact-segments, a plurality of

circuits controlled by the relative position of
the contact-brushes on the segments, and

ated only by one of the relative positions of
the contact-brushes on the segments.
8. In a telephonic system, the combina-

tion with subscribers’ terminals at an ex-

change, a signal device for each subscriber at

means for the subscribers’ terminals, and au-
tomatic means initially controlled by one sub-

scriber to operate the signal of a second sub-

scriber. .
9. Ina telephonic systein, the combination
with subscribers’ stations and an exchange,

of individual signals for each subscriber at

the exchange, signal-sending apparatus at
the subscﬁ%)-er’ s station, and 1mpulse - re-
ceivers at the exchange initially controlled
by one subscriber and adapted to operate the
individual signal of another subseriber.

10. In a telephone-exchange, a plurality of
visual signals in proximity to line-terminals
and means for actuating a visual signal of one
of the line-terminals by an initiating act of a
signal-sending apparatus belonging to an-
other line-terminal.

" 11. The combination of a series of Inde-
pendent line-terminals, one or more branch
or loop circuits, means for connecting any

two of said line-terminals with each other
through one of said loop-circuits, a plurahty

of signal-receivers, a plurality of local cir-
cuits, each one controlled by the joint action
of the signal-receivers, and translating de-
vices in each local circuit and adjacent to
each line-terminal, adapted to operate at a
specific condition of the siinal-receivers only,
and directly indicating the line-terminal to
which connection is desired.

In testimon?; whereof I have hereunto set
my hand, mn the presence of two subscribing
witnesses, at New York, in the county of New
York and State of New York, this 24th day
of July, 1903. '

ERNEST A. FALLER.

In presence of—
RaLrPH JULIAN SACHERS,
K. O. CHISHOLM.
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