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To all whom it may concern:

Be it known that I, ErnesT A. FALLER, a
citizen of the German Emplre residing in New

York, in the county of New York end State of

New Ymk have 1nvented certaln new and use-
ful Improvementq In Semi-Automatic Tele-
phone-Exchanges, of which the irollowmo 1S a

- specification.
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whichiscalled

The present 11*1?911131011 refers to te]ephomc
apparatus, especially that class of the same in

- which a preéstablished signal is used to iden-

titfy the called subscriber. It refers more par-
ticularly to a eless of telephonic apparatus
semi-automatic ”’—that is, ap-
paratus in which part of the functions neces-

- sary to establish a connection between a calling
 subscriber and a called subscriber is done by

20
provide mechanical means for receiving and

mechanical devices, while the other palt 1S

done by a human opemter |
The object of the present invention is to

- recording at an exchange a sional char eetel-
1stic of the called subscr1be1 end hand-con-
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trolled means for establishing the connection
between the calling subser 1ber and the ex-
change as well as between the latter and the
ea,lled subsecriber.

It 1s known in the art that in modem te-
lephony there are two distinet acts performed

tor the purpose of establishing a connection

between two subscribers, of whmh only one
act 18 strictly based upon telephony, thls act
belng the actual transmission of articulate
Speech
phsh this final result belong, properly speak-
1ng, to the art of tr a,nemlttmﬂ' signals.
""" The present invention retains the human
operator for the purpose of interconnecting at
will the calling subscriber with the exchancre
a,nd the called subscriber, but provides s1g-

- naling apparatus the opemtmn of which is
initiated by the subscriber and in turn by the

operator, but the actual transmission of which
18 entnely automatic.
tween the subscribers.and the exchange are
identical with the present connections, and con-

sist of two metallic conductors and a oround-

3 exelmnﬁ'e by one JacL only.

return. HKach subseriber is represented at the

No multiples are

| dw1ded into a local and a trunk exchanue

All prior steps necessary to accom-

The connections be-

1equ1red and exehenwes of any size without
limitation may be conetmcted upon this prin-
ciple. This new system is adapted to any de-
sired subdivision, the subdivisions being ab-
solutely identical. | |

In the accompanying drawings, forming

50
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part of the present application, the 1 invention |

1s lustrated indiaer emmetmal form with one
sending appemtue and one recording-station
It
1s obvious that any number of eendmo* appa-
ratus can be connected with the 1ec:01dmﬂ—
station and that the recording-station itselt
may either be of the identical construction
shown or may be suitably modified without
departing from the spirit of the invention.
TFigure 1 of the drawings is a diagr ammatic
view of the sending apparatus. FIU 2 18 a
diagrammatic view “of the recor dnw-statwn

ehowmﬂf‘ also the telephone sets ot a eelhne' |

and a called subseriber. TFig. 3 1s a dlagmm
illustrating the circuit for starting the send-
Iing appar atus. Fig. 41s a 9111111&1 dlagram
of the circuit for restarting the eendma ap-
paratus after the transmission of the fr st
group of selective signals.  Fig. 5 illustrates
the circuits for the transmission of part of the

‘signaling impulses, and Fig. 6 1111181Jremee the

circults 'D‘Llly established for car 1:'5?1110' on the
conversation.
The sending apparatus (illustr ated in Fig. 1

of the dr awmtrs) forms part of an epphcetlon |

tor Letters Patent, Serial No. 162, 601, filed
June 22, 1908, e,nd 1ts construction Wﬂl not
be e]almed I the present application. 1t con-

sists generally of a series of number-rings 1

2 3 4, each provided with a eont‘mt-sprm{r 5
678 and having indentations on the outside,
anc chemetmcally opposite thereto numer els
letters, or other characters forming in com-
bmetlon the characteristics of the eubem ibers
connected to the exchange. Ad%pted to rest

‘1n the indentations of the number-rings are

rollers 9 10 11 12, eleetrleellv connected to
the frame of the meelnne

the number-rings 1 2 3 4 are character-disks
13 14 15 16, each having an uptmneu con-
trolling-rim 17 18 19 20 -md a series of teeth
21 22 03 24 diametrically opposite to the rims.

“Liocated within
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~are arranged in pal
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The character-disk 13 has an additional or
eleventh tooth 25 for a purpose hereinafter to
be set forth. The character-disks 131415 16
rs, so that at times the
disks 13 and 15 are connected through the sta-
tionary contact-springs 26 and 28, to the line A,
leading from the sending apparatus to the
exchange, and the disks 14 and 16, through
the springs 27 and 29, to the line B. . The
numeral -ring 1 and disk 13 represent the
thousand numeral, ring 2 and disk 14 the

“ hundred numeral, ring 3 and disk 15 the ten

15
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numeral, and ring 4 and disk 16 the unit nu-

meral, of the signal to be sent and represent-
ing the called subscriber. The sending ap-
paratus is furthermore provided with a rotat-

ing insulating contact-disk 30, having on its

periphery a contact-piece 32, capable of alter-
nately bridging either the contact-springs 31
or the eonta,ct—Sprmfre 3.

The device for storing energy consists of a
rotatable knob 42, rmldly connected to a lever

- 43 and acting against the cam 44. It 1s ca-
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- key 139.

pable of winding a spiral spring 45, which
by means of suitable ratchet devices is held
under tension when the knob 49 returns to 1ts
normal position. This devicedrives anotched
disk 35, and by means of intermediate gears
(»-.hown in Fig. 1 in dotted lines) is eapeble of
rotating the insulated disk 30, as well as all
the character-disks 13, 14, 15, and 16. The
rotation of the same is controlled by an es-
capement device 38 39, which 1s held from ro-
tating by the lever 40, one arm of which
forms an armature 41 of the magnet 34. The
lever 43 of the winding-knob 42 is capable of
entering a notch at the head 47 of the double-
armed lever 46, which lever carries a contact-
piece 48, capable of bridging the ground-
springs 49 and 50.

The exchange or recording-station may be

divided, as indicated in Fig. 2 of the draw-

ings, into two parts, one representing a local
exchange for the sole purpose of connecting
a calling subscriber to a trunk-line, whereas
the trunk-exchange is used for connecting a
trunk-line with a called subscriber. Iachex-
change, taken as a whole, consists of a series
of subscribers or answering jacks 54, each sec-

“tion having as many Jacks as there are sub-
‘scribers connected to the exchange, of a num-

ber of trunk-jacks 73, corresponding to the
size of the exchange and the amount of trunk-
ing done with same, a number of answering-
plugs 60 and trunking - plugs 74, all based
upon the percentage system, well known 1n
the art, and a corresponding number of con-
necting - plugs 122. For each set of plugs
there is provided at the exchange a trunking-
key 68, a ring-back key 81, and a connecting-
Furthermore, for each individual
subscriber connected to the exchange a line-

relay 58 and a line-lamp 59, for each trunk-

05

plug at the local exchange or section a clear-
ing-out relay 77 and a clearing-out lamp 171,

757,031

and at each trunk exchange or section a clear-

ing-out relay 158 and a clearing-out lamp 154.
At each local station or section 1s a trunk-re-

corder 66 and 68 for recording the thousand -

‘and hundred numerals of the called sub-

seriber’snumber, at the trunk exchange or sec-
tion a station-recorder 115 and 116 for recelv-
ing and recording the tens and units numer-
als of the number of the called subscriber.
The local exchange or section 1s furthermore
provided with a “recorder-reset 94 and the
trunk exchange or section with a recorder-
reset 125. The mechanical operation of the
recorder-reset is well known in the art and
does not form part of the present invention.
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Each exchange is provided with suitable op-

erating and talking batteries and the trunk-
exchena'e with a number of trunk-lamps 90.
The busy—test device of the local section con-
sists of the busy-test receiver 173, grounded
at 172, and the busy-test rings 177, and of
the trunk exchange or Seetion of thebusy-
test resistance 174, a busy-test cell 175, and a
oround 176.

The arrangement of an exchange according
to the present invention 1s in a qeneral way
quite similar to the now existing switch-
boards. Thesubscribers’jacksand the trunk-
ing-jacks are arranged on a vertical board,
and in proximity to each answering-jack 1s 1ts
lamp. Ona nearly-horizontal shelf below the
hoard holding the jacks are the plugs and the
keys mentioned herembetere

Operation of the seme-automatie exchange.—
The first act at the exchange indicating the de-
sire of one subscriber to talk to one of the
other subscribers is the lighting of a lamp, and
the operator at the exehanﬂ‘e plugs 1imme-
diately the jack belonging to this lamp with
an answering-plug.
extinguished and the operator operates the
trunkmﬂ -key, and thereby causes the record-
ing of the trunk-line desired—that 1s, of the
thousand and hundred numerals at the trunk-
recorder. Having noticed the number de-
sired, the operator at the local section takesa
trunkmﬂ'--pluo and plugs the trunking-jack
corresponding to the desired number, and
thereby establishes connection between the
calling subscriber and the trunk -exchange
or trunk - section to which the called sub-
serlber is connected. In further manipulat-
ing the trunking-key one of the trunk-lamps
90 at the trunk exchange or section is lighted,
indicating to the operator at the trunk-ex-
change that connection 1s desired with one of
the Subserlbers at that exchange or section.
The operator at the trunk exehan oe or sectlon
thereupon operates the rmcr-baek key, and

thereby causes the balance 01‘ the signal char-

acteristic of the called subscriber to be re-
ceived at the trunk exchange or section re-
corded at the station-recorder of the same.
Having noticed the number desired, the oper-
ator at the trunk exchange or section now

Thereupon the lamp 1s
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plugs the answering-jack corresponding to
the number desired with the connecting-plug

and operates the ring-back key, whereby a

circuit 1s established between the magneto-
generator 127 at the exchange and the calling

‘subscriber, indicating to the same that the con-
nection has been established. The operator
now operates the connecting-key, whereby a
circuit 1s established between the magneto- |
- generator and the called subseriber, indicating

to him that communication is desired with
him. The called subscriber thereupon takes

‘his receiver 155 from the receiver-hook, and

thereby lights the lamp 154, and the talking-
circuit 1s now established. Having finished
the conversation, the called subscriber by
hanging his receiver on the hook extinguishes
the lamp 154.

change thereupon pulls out the connecting-

plugand restores the connecting-key and ring-

~ back key to their initial position, whereby the

lamp 171 at the local exchange is extinguished.
In noticing this the operator at that exchange

- withdraws the trunking-plug and the answer-
1ng-plug and resets the trunking--key, and

~ everythingisrestored toitsoriginal order. In

30

35

operating the device the subseriber at the send-
Ing-station preéstablishes the signal by setting

the number-rings 1 2 3 4 to the desired combi-

nation representing the number of the called

~subscriber. Then he turns the knob 42, and

thereby winds the sending apparatus. In re-
leasing the knob42 the contact-piece 48 of the
double-armed lever 46 has made contact with
the ground-springs 4950, and a circuit is estab-

lished as follows: from eround 51 at the send-

- 1ng apparatus to the ground-spring 50, the

10

45

frame of the sending apparatus, the roller 9.
resting in an indentation of the thousand num-
ber-ring 1, the contact-spring 5 of the number-

ring 1, the controlling-rim 17 of the character-

disk 13, the eleventh tooth 25, the stationary
spring 26 in contact therewith, over the line
A to the local exchange, the upper springs 52
o3 of the answering-jack 54, which are now in

~ contact, the line-relay 55, to and through the

50
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battery 56 to ground 57 at the local exchange.
The effect of this current is to attract the ar-
mature 53 of the line-relay 55 at the local ex-
change and close a local circuit through this
armature 58, the line-lamp 59, and the bat-
tery 56, whereby the line-lamp 59 is lighted.
The operator at the local exchange sees the
line-lamp 59 lighted and puts the answerino-

plag 60 into the corresponding jack 54. By |
‘doing this contact between the two upper

springs 52 53 of the answering-jack 54 is
broken, and the line-lamp 59 is extinguished.
It also puts the upperspring 52 of the answer-
ing-jack 54, representing line A, in connec-
tion with the sleeve 61 of the answering-plug

- 60 and makes further connection to the sec-

65

ond spring 62 on the left-hand side of the mid-
dle line of the trunking-key 63. The operator
now depresses the trunking-key 63 to its first

. . |
: : : 4 -
— |

contact-spring 6 of the number-ring 2, the

The operator at the trunk-ex-

the

working position, and contact is made there-

by between the second spring 62 and the first
spring 64 on the same side, the magnet 65 of

-the thousand trunk-recorder 66, the operating-
battery 56, and to ground 57. In a similar

way the line B has been prepared to the mag-
net 67 of the hundred trunk-recorder 68—. .,
from ground 51 at the sending apparatus to
the ground-spring 50, the frame of the send-
ing apparatus, the roller 10, resting in an in-
dentation of the hundred number-ring 2, the

controlling-rim 18 of the character-disk 14,
the teeth 22 of the character-disk 14, the sta-
tionary spring 27 to come in. contact there-
with, over the line B to the local exchange.
the lower spring 69 of the answering-jack 54.,
the tip 70 of the answering-plug 60, the sec-
ond spring 71 on the right-hand side of the

-middle line of the trunking-key 63. the first

spring 72 on the same side, now in contact
with the second spring 71, the magnet 67 of
the hundred trunk-recorder 68, the battery 56,
and to ground 57. Simultaneously with the
former two circuits a third circuit has been
established, as follows: from ground 51 at
the sending apparatus over both ground-
springs 50 49, now bridged by the connect-
ing-piece 48 of the double-armed lever 46,
to the upper pair of contact-springs 31 31,

normally bridged by the contact-piece 32 on

the -1nsulating-disk 30, the magnet 84 of the

sending apparatus, over line B to the local
exchange, the lower spring 69 of the answer-

ing - jack 54, the tip 70 of the answering-

plug 60, the second spring 71 on the right-

hand side of the middle line of the trunking-

key 63, the first spring 72 on the same side

and normally in contact with the second spring
71, the magnet 67 of the hundred trunk-re-

corder 68, the battery 56, and to ground 57..

The effect of this current just described is to
release the sending apparatus by energizing
the magnet 34 of the same. In doing so the
stationary contact-spring 26 of the thousand-
character disk 13 leaves the eleventh tooth 25

of the same, the contact-springs 26 27 glide

over the teeth 21 22, respectively, and the se-
lecting impulses representing the thousand

and hundred numerals of the selected signal

are sent sunultaneously from the sending

apparatus -over both lines A and B to the

local exchange and recorded at the trunk-re-
corcers 66 68.
change notes the number recorded and plugs

the trunking-jack 73 corresponding to this

number with the. trunking-plug 74, which
forms a cord-circuit with the answering-plug
60 before used.
the trunking-key 63 into the second working
position, breaks thereby connection between

on both sides of the middle line of the trunk-
ing-key and continues thereby the circuit of

the line B, as follows: from the third spring

The operator at the local ex-

The operator presses now.

first and second springs 64 62 and 72 T1

3
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75 on the right-hand side of the middle line of
the trunking-key 63 now in contact with the
second spring 71 to the magnet 76 of the
clearing-out relay 77, the tip 78 of the trunk-
1n0°-plucf' T4, the lower spring 79 of the trunk-
ing-jack 73, over the trunk-line B to the trunk-
exchange, the second spring 80 on the left-
hand side of the middle line of the ring-back
key 81, a connecting-piece 82 near the lower
end of the miovable button 83 ot the ring-back
key 81, now in contact with the second spring
84 on the right-hand side of the middle line of
the ring-back key 81, the magnet 85 of the
trunk-relay 86 to ground 87. The energiza-
tion of the magnet 76 of the clearing-out relay
77 causes the closing of a circuit through the
armature 170, the clearing-out lamp 171, and
the battery 56 and the lighting of the lamp 171.
The second, 71, third, 75, and fourth, 88,
spring on the right-hand side of the middle line
of the trunking-key 63 are now in contact,
and the line B, through the fourth spring 88
of the trnnkmw—key 63 1s therefore placed on
battery 56 and to gr ound 57. The magnet 35
of the trunk- rel&w 86 will be enerﬂued at-
tracts 1ts armature 89, and closes a lnca,l circuit
through the same, the trunk-lamp 90, and the
operating-battery 91, and thereby causes the
trunk-lamp 90 to light. The armature 89 of
the trunk-relay 86 normally retains a target-
annunclator 101, which drops when the mag-
net 85 of the trunk-relay 86 is energized for
the purpose of making a lasting indication that
a trunk-line call has come into the exchange.
This target-annunciator 101 may be placed out
of operation, 1f so desired, as indicated 1n
dotted lines. A contact 102 may be provided
for 1n order to close a circuit for inquiry or
night-bell. When theoperatoratthe local ex-
change pressesthe trunking-key 63 in the final
working position, the fourth spring 92 and the
ifth spring 93 on the left-hand side of the mid-
dle line of the trunking-key 63 are brought
in contact ard a circuit closed from spring 92
to the magnet 94 of the recorder-reset 95, the
battery 56, and back to the spring 93, whereby
the trunk-recorders 66 68 are restored to their
normal condition. The operatorat the trunk-
exchange sees the trunk-lamp 90 light and
presses the ring-back key 81 to the first work-
ing position. Thisact extinguishesthe trunk-
lamp 90, because it removes the contact-piece
82 of the movable button 83 of the ring-back
key 81, normally connecting the second springs
80 84 to the left and right hand side of the
middle line, from the said springs 80 84. By
depressing the trunking-key 63 into the sec-

- onda working position the operator at the lo-

60

65

cal exchange has aiso continued the line A,
as follows: from the second spring 62 on the
left-hand side of the middle line of the trunk-

1ng-key 63 to the third spring 96 on the same

sidde, now 1n contact with the second spring
62, the sleeve 97 of the trunking-plug 74,
the upper spring 98 of the trunking-jack 73,

757,031

the trinlk-line B to the trunk-exchange, the

fourth spring 99 on the right-hand side of the

middle line of the ring-back key 81, where
the line remains open for the present. The

operator at the trunk-exchange in pressing 7o

the ring-back key 81 to the first working po-
sition throws the trunk-lines A and B fe-
spectively, through the magnet 34 of the Send-—
ing apparatus as follows, commencing at one

side of the magnet 34 of the sending appara-

tus: to the lower contact-springs 83 33, now
bridged by the pin 82 of the insulating-disk
30, over line A to the local exchange, the up-

per contact-spring 52 of the answermw—}ack

54, the sleeve 61 of the ELIISWBI‘II]G‘—];)IUG‘ 60,
the second spring 62 on the left-hand side of
the middle line of the trunking-key 63, the

third spring 96 on the same side, the sleeve

97 of the trunking-plug 74, the upper spring
98 of the trunking-jack 73, the trunk-line A
to the trunk-exchange, the fourth spring 99
ontheright-hand side of the middle line of the
ring-back key 81, the third spring 100 on the
same side of the I'lI’lU'-b&Ck key 81, the magnet
108 of the sender-restarter 104, the first spring
105 of the restarting-switch 104 now bridged
by the blade 106 of the switch the second
spring 107 of the same,the oper&tlnw—battery
91, the third spring 108 of the said restarting-
sxmtc‘h the fourth spring 109 of the same, now
brid U'ed by the blade 110 of the switch,thé third
spring 111 on the lett- hand side of the middle

line of the ring-back key 81,the fourth spring

112 on the same side, over the trunk-line B,

the lower spring 79 of the trunking-jack 73

the tip 78 of the trunking-plug 74, “the mag-
net 76 of the clearing-out relay 7 7 the third
spring 75 on the I‘IO‘ht hand side of the mid-
dle line of the trunkmw—key 63, the second
spring 71 on the same side of the same, the
tip 7 0 of the answering-plug 60, the lower
spring 69 of the answering-jack 04 the line
B to the magnet 34 of the sending a,ppa,mtus

The magnet 34 of the sending apparatus and
the magnet 103 of the sender-restarter 104 at
the trunk- exchange arenow energized simulta-
neously, and the sender 1S fherebv restarted,

and at the same time the switch of the Sender—
restarter 104 is thrown over and brought in
contact with the second set of contact—springs,
and by throwing this switch the trunk-lines
A and B have become connected with the mag-
nets 113 114 of the ten and unit station-re-
corders 115 116 in the following way: from
ground 51 at the sending apparatus to the
oground-spring 50, the connecting-piece 48 ot
the double—-anned lever 46, the frame of the
sending apparatus, the roller 11, now resting
in one of the indentations of the ten number-
ring 3, the COIlt‘th—SpI‘lI]O‘ T of the same, the
contr olhna' -rim 19 of the ten character- dlsk

which is now in the reversed position to that
shown in the drawings, Fig. 1, the teeth 23 of
the same, the stationary contact—sprmﬂ* 98,

over line ‘A to the local exchange, the upper
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Spring 59 of the answering-jack 54 the sleeve
61 of the answering-plug 60, the second Spring:
62 on the left-hand side of the middle line of
the trunking-key 63, the third spring 96 on
the same side of the key 63, the sleeve 97 of
the trunking-jack 74, the upper spring 98 of

the trunking-jack 7 3 the trunk-line A to the

trunk-exchange, the fourth spring 99 on the
right-hand Slde 01‘ the middle line of the ring-
b&ck key 81, the third spring 100 on the same

side now in contact ther emth the second con-

tact-spring 117 from below of the sender-re-
starter 104, the first contact-spring 118 there-
of, now brid ged by the blade 106 of the switch,
the magnet 118 of the ten station-recorder
115, the operatmﬂ*-battery 91, and to gtound
The ecircuit for recmdmu' the unit im-

- pulses is as follows: from 0‘101111{1 51 at the

20

- -spring 69 of the answering-jack 54, the tip

35
B to the trunk- exchanﬂ‘e tle fourth spring

- : 40

45
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sending apparatus to the ground-spring 50,
the contact-—pwce 48 of the double -armed lo-
ver 46, the frame of the sending apparatus,
the roller 12, resting in one of the indenta-
ti ons of the umt numbel -ring 4, the contact-
spring 8 of the same, the controlhno'-rlm 20
of the unit character-disk 16, the teeth 24 of
the same, the stationary contact- spring 29
over line B to the local exchange, the lower

70

of the answering-plug 60, the second spring

71 on the right-hand Slde of the middle line

of the trunlnna'—key 63, the third spring 75
on the same side of the key 63, the magnet
76 of the clearing-out relay 77 the tip 78
of the trunking- pluﬂ 74, the lower sSpring
79 of the trunklncr jack -73 the trunk-line

112 on the left-hand Slde of the middle lme
of the ring-back key 81, the third spring 111
on the same side, now in contact theremth
the top C()Ilt&Gt-Spl’lnﬂ“ 119 of the sender-re-

starter 104, the second contact-spring 120

from. the top._, now bridged by the blade 110 of
the switci, the magnet 114 of the unit station-
recorder 116 the operating-battery 91, and to
oground 87. This causes the second half of
the signal to be received and recorded at the
station-redorders 115 116. The operator at

the trunk-exchange noting the number there-
upon plugs the connecting-jack 121 corre-

sponding to the number with the connecting-
plug 122 and presses the ring-back key 31
into the second working position.
this the operator has closed for a moment the
following local circuit: from the first spring
123 on the right-hand side of the middle line

of the rmo'-back key 81 to the magnet 124 of

 the recorder- reset 125, the oper ‘Ltmcr-battery

60

91, and the first spring 126 on the left-hand

side of the middle line of the ring-back key

81, both springs having been br 1dﬂed by the
cont%ct plece 89 of the ring - baeh key 81.
This causes the enero*lmtlon of the magnet

124 of the recorder-reset 125 and brings the

65

station-recorders 115 116, as well as the 8W1tch
of the sender restarter 104 back to normal

thereof, a second impedance-coil

In doing

| and the ringer 14;8 of the callech
1ng 150 of the -

position.
now depresses the ring-back key 81 in the

second working position, and thereby closes

the following circuit: from the frame of the
magneto-generator 127 to the fifth spring 128
on the left hand side of the middle line ot the
ring-back key 81, the fourth spring 112 on

the same side now in contact with the fifth

spring 128, over the trunk-line B to the local
exchmﬂe the lower spring 79 of the trunking-
jack T 8 :tollowmﬂ the path of the line B as
estabhshed throu G"h the local exchange here-
tofore, over the subscriber’ s line B to the tele-

phone set, 129 of the sending appar atus, the

ringer 130 and condenser 131 of the same, the
subsm iber’sline A, back to the local exchfm ge,
the upper contact—Spl ing 52 of the answering-

=

The opemtor at the trunk- exchanﬂ’e |
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jack 54, the circuit heletofore estabhshed |

thr ouoh ‘the local exchange, the trunk:-—lme A
to the tr unk-exchange, the fourth spring 99
on the right-hand 91de of the middle line of
the ring- back key 81, the fifth Sprmﬂ 132 on

ThIS notifies the calling subscnber hy ring-
ing his bell 130, that the line is open. The
operator hﬂwztno‘ brought the ring-back key

- 81 in the third or last - position GStﬂbllthS

circuit as follows: from the trunk-line A to
the trunk-exchange, the sixth spring 138 on
the right-hand side of the middle line of the
ring-back key 81, the seventh spring 134 on
the same side now in contact with the sixth
spring 133, an impedance-coil 135, the posi-
tive pole ot the talking-battery 13 6 through
the talking-battery 136 to the neoatwe pole

ond spring 138 on the left-hand

mlddle line of the connecting battery-key 189
the

enth spring 141 on the left-hand side of the
middle line of the ring-back key 81, the sixth
spring 142 on the same side now in contact

with the seventh spring 141, and to the trunk-

line B. The operator now depresses the con-
necting-key into its first working position.
This breaks the contact between the first, 140,

and the second, 138, spring on the left- hand side
of the middle line of the. connecting battery-

key 139, but closes a circuit from the fr ame

of the mawneto generator 127 to the third

Spring 143 on the left-hand side of the mid-

dle line of the connecting battery - key 139,

the fourth spring 144 on the same side now in
contact with the third spring, the tip 145 of
the connecting-plug 122, the lower spring 146
of the connecting-jack 121, the condenser 147
subscriber’s

telephone set 149, the upper spr
connecting-jack 121, the sleeve 151 of the con-
necting-plug 122, the second spring 152 on

first spring 140 on the same side now in
contact with the second spring 138, the sev-.

the same side now in contact with the fourth -
spring 99, back to the magneto-generator 127.
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137 the sec-
side of the )
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the right-hand side of the middle line of the :

connecting battery-key 139, the first spring
153 on the same side now in contact with- the

ISO _.
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~second spring 152, and back to the magneto-

IO

20

agenerator 127. AsS long as the operator keaps
the connecting battery - key 139 in the first
working position, the bell 148 of the called
subserlber will ring. The operator thereupon
presses the connecting battery-key 139 into
the final working position and at the same
time watches the clearing-out lamp 154. If
this lamp 154 should not light, the operator
brings the connecting battery -key 139 back
into the first position, and thereby.rings the
bell 148 again, until finally the lamp 154 does

light, Whlch mdlcates that the called sub-.

scrlber has removed his receiver 155 from the
hook 156, and thereby closed the circuit over

his line Wthl is normally open at the con--

denser 147 of his apparatus, and the magnet
157 of the clearing-out relay 158 becoming

“energized closes a local circuit through the

armature 159 of the magnet 157, the clearmo'-
out lamp 154, and the battery 91 Leaving
the connectmﬁ' battery-key 139 at the second
of final Worhmcr position and the receiver 155
of the called subscriber off the hook156, a cir-
cuit isestablished as follows: from the posttive

pole of the talking-battery 136,through the im-

pedance-coil 185, the fifth spring 160 on the left
hand side of the middle line of the connecting

battery-key 139, the fourth spring 144 on the
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same side now in contact with the fifth spring
160, the tip 145 of the connecting-plug 122,
the lower contact-spring 146 of the connect-
ing-jack 121 over the subscriber’s line to the
receiver-hook 156, the upper hook-contact 161,
the receiver 155 and transmitter 162 of the
called subscriber back over the subscriber’s
line to the upper spring 150 of the connect-
ing-jack 121, the sleeve 151 of the connecting-
plug 122, the second spring 152 on the rwht—
hand s&de of the middle line of the connectmﬁ'

battery-key 139, the third spring 163 on the

same side now in contact with the second
spring 152, the magnet 157 of the clearing-out
relay 158, the 1mpeda,nce coll 137, to the nega-
tive pole of the tallking- ba,ttely 136 The cir-
cuit connecting the receiver 164 and trans-
mitter 167 of the calling - subscriber’s tele-
phone set 129 with the tallkking-battery 130 has
been described hereinbefore, but by depress-
ing the connecting battery-key 139 the first,
140 and secondl, 13)8 springs on the left- hand

Slde of the middle line of the same have been

disconnected, but the fourth, 168, dnd fifth,
169, springs on the right—-hand side have now

been connected, and conversation may be had,

between the two subscribers over the circuits

“herein described and illustrated 1n Eig. 6.

60

The called subseriber in hanging up his re-
ceiver 1565 opens the circuilt throucfh the clear-
ing-out relay 158. The armature 159 of the

“same is thereby released, and the local circuit

containing the clea,ring-out lamp 154 1s bro-
ken, whereupon the clearing-out lamp 154 1s
extinguished, and the operator at the trunk-

65 exchange pulls out the connecting-plug 122

757,031

and brings the keys 81 and 139 back to ot~ -

mal position.
place at the local exchange.
that part ot
the trunking-plug 74 and the answering-plug
60 as soon as he sees that. the clearing-out
lamp 171 is extinguished, and GV{—Z‘I‘YthlIlG‘ 1S
thereby restored to its normal condition.

The operator at the local exchange may ap-
ply a busy test to the trunk-lines bV touching
the tip 78 of the trunking-plug 74 to the ring
177 of the trunking-jack 73. Should the tr unk-
line be busy, a circuit would be closed from
oround 172 at the local exchange, the busy-
test receiver 17 3, the tip 78 of the trunking-

The operator at

plug 74, the ring 177 of the trunking-jack 70, -

all rings 177 bemcr connected together, the
upper spring 98 of the trunk-line A if a
plug should be in any other of the jacks, the

trunk-line A to the trunk-exchange, the re-

sistance 174,. the busy-test cell 175 to ground
176, and the operator would hear the familiar
chck in the receiver commonly used for test-

Ing purposes.

AS new and useful 1s elaimed and desired to
be secured by Letters Patent of the United
States—

The same act 1s now taking

the apparatus thereupon removes
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1. The combination with a series of individ- -

ual sending apparatus and a common record-
ing -station, of means for the simultaneous
transmission of variable signals tfrom each of
the sending apparatus to the recording-sta-
tion, and a plurality of common recording
means for the signals at the recording-station

each controlled by one pm‘t of the Varmble_

signals.

95
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0. A semi-automatic telephone system, con-

taining two conductors and a ground return, -
indlca,tmg means at an exchange" operated by,

current passing over a circuit containing one
conductor. and the ground, a signal-sender
started by current passing over a circult con-
taining the other conductor and the ground,
means for the simultaneous transmission of a

plarality of variable electric signals over both

sald circuits, and means for restarting the
sending apparatus by current passing over a
circult containing both conductors.

3. The combination with sending and re-

cording apparatus, of three circuits connect-

ing the same and formed by two conductors
and a ground return, one circuit comprising

one conductor and the ground adapted to start

the sending apparatus, another circuit com-
prising both conductors adapted to restart

the sending apparatus, and the third circuit

comprising the other conductor and the ground
and adapted in common with the first circuit
to transmit variable electric signals.

4. The combination with a series of indi-
vidual sending apparatus and a recording-sta-

tion common to a group of the same, of means

for the transmission of variable signals from
each of the sending apparatus to the record-
ing-station of its group, and a plurality of
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- divided variablesignals from each of the send- |
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recording means for the signals at the record-
‘Ing-station for each group controlled by one

part of a variable signal. - E

5. An electric signaling system comprising
sending -stations connected in groups to re-
cording-stations and organized to transmit

ing-stations toits recording-station, said send-

Ing-stations containing selective devices and

make-and -break devices both divided into

groups or sets, each group or set of make-

and-break devices adapted to make contact

- with the corresponding group of selective de-

L5
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‘vices at successive periods and thereby trans-

mitting signals to a plurality of recording
means at the recording-station, each of the
recording means controlled by one part only

of the entire signal.
6. An electric signaling system comprising

sending-stations connected in groups to re-
cording-stations and organized to transmit
divided variable signals from each of the send-
ing-stations to its recording-station, said send-
ing-stations containing selective devices and
automatic make-and-break devices both di-
vided into groups or sets, each group or set
of make-and-break devices adapted to malke

contact with the corresponding group of se-
lective devices at successive periods and there-

by transmitting signals to a plurality of re-

cording means at the recording-station, each
ot the recording meanscontrolled by one part

r

only of the entire signal.
7. An electric signaling system comprising

sending-stations connected in groups to re-

cording-stations and organized to transmit di-

vided variable signals from each of the send-

ing-stations to its recording-station, said send-
Ing-stations containing selective devices and
rotatable make-and-break devices divided into
groups or sets, each group or set adapted to

‘make contact with the selective devices at suc-

cessive periods and thereby transmitting sig-
nals to a plurality of recording means at the
recording-station, each of the recording means

- controlled by one part only of the entire signal.
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~cording-stations and organized to transmit di-

8. An electric signaling system comprising

sending-stations connected in groups to re-

~ cording-stations and.organized to transmit di- |

vided variable signals from each of the send-
Ing-stations to its recording-station, said send-
ing-stations containing selective devices and

~axially-supported rotatable make-and-break
devicesdivided into groups orsets, each group

or set adapted to make contact with the se-
lective devices at successive periodsand there-

by transmitting signals to a plurality - of re-

cording means at the recording-station, each
of the recording means controlled by one part
only of the entire signal. ' -

9. An electric signaling system comprising

sending-stations connected in groups to re-

~only of the entire signal.

ing-stations toits recording-station, said send-
ng-statlons containing displaceable selective -

devices and make-and-break devices both di-
vided into groups or sets, each group or set
of make-and-break devices adapted to malke
contact with the corresponding group of se-

lective devices at successive periods and there-
by transmitting signals to a plurality of re-

cording means at the recording-station, each
of the recording means controlled by one part
only of the entire signal. | -

10. Anelectricsignaling system comprising

sending-stations connected in groups to re-
cording-stations and organized to transmit di-

vided variable signals from each of the send-

ng-stations toits recording-station, said send-

1g-stations containing displaceable selective

devicesand automatic make-and-break devices
both divided into groups or sets, each group or
set of make-and-break devices adapted to make
contact with the corresponding group of se-
lective devices at successive periods and there-
by transmitting signals to a plurality of re-
cording means at the recording-station, each

ot the recording means controlled by one part

only of the entire signal. | |
11. Anelectricsignaling system comprising
sending-stations connected in groups to re-
cording-stations and organized to transmit di-
vided variable signals from each of the send-
ing-stationsto its recording-station, said send-
ing-stations containing displaceable selective
devices and rotatable make-and-break devices

divided into groups or sets, each group or set

adapted to make contact with the selective de-
vices ab successive periodsand thereby trans-
mitting signals to a plurality of recording
means at the recording-station, each of the re-
cording means controlled by one part only of
the entire signal. ' - B
12.  Anelectricsignaling system comprising

sending-stations connected in groups to re-

cording -stations and organized to transmit

‘divided variable signals from each of the send-

ing-stations toits recording-station, said send-
ing-stations containing displaceable selective

devicesand axially-supported make-and-hreal

devices divided into groups or sets, each group
or set adapted to make contact with the select-

1ve devices at successive periods and therehy
transmitting signals to a plurality of record-

Ing means at the recording-station, each of
the recording means controlled by one part

= |

sending-stations connected in groups to re-
cording-stations and organized to transmit di-
vided variable signals from each of the send-

1ng-stations toits recording-station, said send-

Ing-stations containine rotatable selective de-

vices and malke-and-break devices divided into .

groups or sets, each group or set adapted to

make contact with the selective devicesat suc- -
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13. Anelectricsignaling system comprising
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vided variable signals from each of the send- | cessiva periods and thereby transmitting sig-




10

20

30

35

nals to a plurality of recording means at the
recording-station, each of ther ecor‘dmﬂ' means
controlled by one part only of the entire signal.
14. Anelectricsignaling system comprising
Sen(; ing-stations connected in groups to re-
cording-stations and organized to transmit di-
vided variable sionals from each of the send-
ing-stations to its recording-station, said send-
ing-stations containing Iot%t‘tb]e %ele(,twe de-

vices and automatic mal{e and-brealk devices

divided into groups or sets, each group or set
achpted to make contact with the selective de-
vices at successive periods, and thereby trans-
mitting signals to a plurality of recording
means at the recording-station, each of the re-
cording means controlled by one part only of
the entire signal.

15. Anelectricsignaling system comprising
sending-stations connected in groups to re-
cording-stations and organized to transmit di-
vided variable signals from each of the send-
ing-stations to its recording-station, said send-
ing-stations containing rotatable selective de-
vices and rotatable make-and-break devices
divided into groups or sets, each group or set
achpted to make contact with the selective de-
vices at successive periods and thereby trans-
mitting signals to a plurality of recording
means at the recording-station, each of the re-
cording means controlled bv one part only of
the entire signal.

16. An eloctric signaling system comprising
sending-stations connected in groups to re-
cording-stations and organized to transmit di-
vided variable signals from each of the send-

ing-stations to its recording-station, said send-
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ing-stations containing rotatable selective de-
vices and axially-supported rotatable make-
and-break devices divided into groups or sets,
each group or set adapted to make contact
with the selective devicesatsuccessive periods
and thereby transmitting signals to a plurality
of recording means at the lecordmo station,
each of the r ecording means contr olled by one
patt only of the entire signal.

17. The combination with signal - sendmo*
stations and a recelving-station, of means at
the sending-station for dividing an entire elec-
trical signal into groups or sets comprising a
plurality of separate variable signals, means
for simultaneously transmitting the variable
signals forming a group or set, means for suc-
cessively transmitting the groups or setsform-
ing the entire signal, and means at the receiv-
ing-station for recording the signal sent.

18. The combination with signal-sending
stations and a receiving-station, of means at
the sending-station tor preéstablishing an en-
tire electrical signal, means for dividing the
same Iinto groups or sets comprising separate
variable signals, means for causing the simul-

taneous transmission of the separate variable

signals forming a group orset, means for caus-
ing the successive transmission of the groups
or sets forming the entire signal, and means at

757,031

the receiving-station for recording the sepa-

rate melble signals.

19. The combmat}on with signal-sending
stations and a recewmg—statlon, of means at
the sending-station for preéstablishing an en-
tire electrical signal, means for dividing the
same into groups or sets comprising separate
variable signals, means for causing the simul-
taneous transmission of the separate variable
sionals forming a group or set, means for

causing the successive transmission of the

oroups or sets forming the entire signal, and
means at the recewmo'-sta,tlon for Suceesswel Y
recording the groups or sets forming the en-
tire electrical signal and for simultaneously
and separately recording the variable signals
forming the groups or sets.

20. The combination with means for divid-
ing an entire electrical signal into groups or
sets of separate variable signals, of means for
simultaneously sending the separate variable
signals forming a group or set, means for si-
multaneously but separately receiving said
separate variable signals forming said groups
or sets, means for successively sending the
oroups or sets forming the entire signal, and
means for simultaneously and separately re-
celving the separate variable signals forming

the successive groups or sets.

91. The combination with a plurality of sig-
nal-sendingapparatusanda recordmg—statlon,
said sending apparatus being adapted to si-
multaneously transmit groups or signals, each
oroup comprising more than one variable sig-
nal, of signal-receiving means at the record-
1110'-stat10n for Slrnultaneouslv recelving the
variable sionals forming a group, and hand-
operated means at the 1"ecordmg—statmn adapt-
ed to connect any of the signal-sending appa-
ratus with the receilving means.

99. The combination with a plurality of sig-
nal-sending apparatus and a recording-station,
sald sending apparatus being adapted to si-
multaneously transmit groups of signals, each

group comprising more than one variablesig-

nal, and each sending apparatus containing
selective devices and make-and-break devices
divided into groups or sets, each group orset
adapted to make contact with the selective
devices at successive periods, of signal - re-
ceiving means at the recording-station for si-
multaneously receiving the variable signals
forming a group, and hand-operated means at
the recording-station adapted to connect any
of the signal-sending apparatus with the re-
ceiving means. _

93. The combination with a plurahty of s1g-
nal-sending apparatus and a 1"ecordmg-statlon,
said sending apparatus being adapted to si-
multaneously transmit groups of signals, each
group comprising more than one variable sig-
nal, and each sending apparatus containing
selective devices and automatic make - and-
break devices divided into groups or sets,
each group or set adapted to make contact
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with the selective devices at successive peri-
ods, of signal-receiving means at the record-

~ Ing-station for simultaneously receiving the

IO

variable signals forming a group, and hand-

operated means at the recording-station adapt-
ed to connect any of the signal-sending ap-

paratus with the receiving means. B

24. The combination with a plurality of sig-
nal-sending apparatusand arecording-station,
sald sending apparatus being adapted to si-

 multaneously transmit groups of signals, each
~ group comprising more than one variable sig-

nal, and each sending apparatus containing

- selective devices and rotatable make - and-
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break devices divided into groups or sets,

each group or set adapted to make contact

with the selective devices at successive peri-
ods, of signal-receiving means at the record-

Ing-station for simultaneously receiving the

various signals forming a group, and hand-
operated meansat the recording-station adapt-
ed to connect any of the signal-sending ap-

paratus with the receiving means.

- 25. The combination with a plurality of sig-
nal-sending apparatusand arecording-station,

said sending apparatus being adapted to- si-

multaneously transmit groups of signals, each
group comprising more than one variablesig-

- nal, and each sending apparatus containing
30 -

selective devices and axially-supported rota-

make contact with the selective devices at suc-
cessive periods, of signal-réceiving means at
the recording-station for simultaneously re-
ceiving the variable signals forming a group.

‘and hand-operated means at the recording-
station adapted to connect any of the signal-

sending apparatus with the receiving means.

group comprising more than one variable sig-
nal, and each sending apparatus containing
displaceable selective devices and make-and-
break devices divided into groups or sets, each
group or set adapted to make contact with the
selective devices at successive periods, of sig-
nal-receiving means at the recording-station

for simultaneously receiving the variable sig-

nalsforminga group,and hand-operated means
-ab the recording-station adapted to connect

any of the signal-sending apparatus with the
receiving means. -

27. The combination with a plur&lit}r of s1g- '

nal-sending apparatus and a recording-station,
sald sending apparatus being adapted to si-
multaneously transmit groups of signals, each
group comprising more than one variable sig-

‘nal, and each sending apparatus contalning

displaceable selective devices and automatic
make-and-break devices divided into groups
or sets, each group or set adapted to make
contact with the selective devices at successive

table make-and-break devices divided into
groups or sets, each group or set adapted to

26. The combination with a plurality of sig-
“nal-sending apparatus and a recording-station,
-sald sending apparatus being adapted to si-
multaneously transmit groups of signals, each

periods, of signal-receiving means at the re-

cording-station for simultaneously receiving

the variable signals forming a group, and
hand-operated means at the recording-station
adapted to connect any of the signal-sending
apparatus with the receiving means. |
28. The combination with a plurality of sig-
nal-sending apparatusand a recording-station,
sald sending apparatus being adapted to si-
multaneously transmit groups of signals, each

group comprising more than one variable sig-

nal, and each sending apparatus containing
displaceable selective devices and rotatable
make-and-break devices divided into groups
or sets, each group or set adapted to make
contact with the selective devices at successive
periods, of signal-receiving means at the re-

cording-station for simultaneously receiving
‘the variable signals forming a group, and

hand-operated means at the recording-station
adapted to connect any of the signal-sending

apparatus with the receiving means.

29. The combination with a plurality of sig-
nal-sending apparatusand a recording-station,
sald sending apparatus being adapted to si-
multaneously transmit groups of signals, each

group comprising more than one variable sig-
nal, and each sending apparatus containing
displaceable selective devices and axially-sup-

ported make-and-break devices divided into:
groups or sets, each group or set adapted to
make contact with the selective devices at suc-
cessive periods, of signal-receiving means at

the recording-station for simultaneously re-
| celving the variable signals forming a group,
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and hand-operated means at the recording-

station adapted to connect any of the signal-

sending apparatus with the receiving means.
30. Thecombination with a plurality of sig-

‘nal-sending apparatusand arecording-station,

said sending apparatus being adapted to si-

multaneously transmit groups of signals, each

group comprising more than one variable sig-

‘nal, and each sending apparatus containing

rotatable selective deyices and make - and-
break devices divided into groups or sets, each
group or set adapted to make contact with

‘the selective devices at successive periods, of

signal-receiving means at the recording-sta-
tion for simultaneously receiving the variable
signals forming a group, and hand-operated
means at the recording-station adapted to con-

105

IIO

115

nect-any of the signal-sending apparatus with

the receiving means. |

31. The combination with a plurality of sig-
nal-sending apparatus and a recording-station,
said sending apparatus being adapted to si-
multaneously transmit groups of signals, each
group comprising more than one variable sig-
nal, and each sending apparatus containing
rotatable selective devices and automatic
make-and-break devices divided into groups
or sets, each-group or set adapted to make
contact with the selectivedevicesat successive
periods, of signal-recelving means at the re-
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_40

"
- change adapted to receive simultaneously but
‘separately the variable signals forming a

“group and successively the groups forming

10

cording-station for simultaneously receiving

the variable signals forming a group, and
hand-operated means at the recording-station:

adapted to connect any of the signal-sending
apparatus with the receiving means.

32. The combination with a plurality of sig-
nal-sending apparatus and a recording-station,
said sending apparatus being adapted to si-
multaneously transmit groups of signals, each
oroup comprising more than one variable sig-

nal, and each sending apparatus contalning
rotatableselective devices and rotatable malke-

and-break devices divided into groups or sets,
each group or set adapted to make contact
with the selective devices at successlve peri-
ods, of signal-receiving means at the record-

ing-station for simultaneously receiving the

variable signals forming a group, and hand-
operated means at the recording -station

adapted to connect any of the signal-sending

apparatus with the receiving means.

~ 83. The combination with a plurality of sig-
‘nal-sending apparatus and arecording-station,

said sending apparatus being adapted to si-
multaneously transmit groups of signals, each

“group comprising more than one variable sig-

nal, and each sending apparatus containing

rotatable selective devices and axially-sup-

ported rotatable make-and-break devices di-
vided into groups or sets, each group or set

adapted to make contact with the selective de-

vicesat successive periods, of signal-receiving
means at the recording-station for simultane-
ously receiving the variable signals forming
a oroup, and hand-operated means at the re-

sional-sending apparatus with the receiving

‘means. _ |
34. A telephone system comprising sub-
scribers’ stations and a central exchange, sig-

nal-sending means-at the subscribers’ stations

‘adapted to send simultaneously more than one
‘variable signal forming a group and to send
successively the groups forming an entire sig-

nal, sional-receiving means at the central ex-

757,031

the entire signal, one or more loop-circuits at
the exchange, and means for connecting any
two subscribers’ stations through one of the
loop-circults. | B |

50

- 35. A telephone system comprising sub- '

seribers’ stations and a central exchange, sig-
nal-sending means at the subscribers’ stations
adapted to send simultaneously more than one
variable signal forming a group and to send
successively the groups forming an entire sig-

| nal, sighal-receiving means at the central ex-

change adapted to receive simultaneously but
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separately the variable signals forming a

groupand successively the groups forming the
entire signal, one or more loop-circuits at the
exchange and hand-operated means for con-

necting any two subscribers’ stations through

one of the loop-circuits.
36. A telephone system comprising sub-
seribers’ stations and a central exchange, sig-

| nal-sending means at the subsecribers’ stations

adapted tosend simultaneously groups ot more

than one variable signal, and to send succes-

sively the groups forming an entire signal,
signal-receiving means at the exchange for
each of the variable signals forming a group,
one or more loop-circuits at the exchange, and
means for connecting any two subscribers’ sta-

tions through one of the loop-circuits.

37. A telephone system comprising sub-

scribers’ stations and a central exchange, sig-

nal-sending means at the subscribers’ stations

‘adapted to send simultaneously groups of
more than one variable signal, and to send.

successively the groups forming an entire

“signal, signal-receiving means at the exchange

for each of the variable signals forming a
oroup, one or more loop-circuits at the ex-
change, and hand-operated means for con-

necting any two subscribers’ stations through

one of the loop-circuits.
In testimony whereof I have hereunto set

my hand, in the presence of two subscribing

witnesses, this 29th day of June, 1903.
| ERNEST A. FALLER.
In presence of-— | - |
RAaLPH JULIAN SACHERS,
K. O. CHISHOLM.
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