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_ To all -wkom 1t may concern:
Be it known that I, Gro. L. ANDLRS of

Boston, county of buﬁolh, State of M%mmhu-'
setts, have invented an Improvement in Tele-

5 phoue Signal Apparatus, of which the follow-

ing de&cnptlon in conneetion with the aceom- |

pa,n}mn dmwuws, 1S Q- spt,uhcatmn.

My invention relates to signals, and is one.

of that class known as ¢ 111(11‘&'1(1{1&1” signals, in

1 _smnals opemtt,d in the same electric circuit, -

but arranged so that only the desired one Ut,
~ the ‘ﬁho]e serleb wﬂl be t}pemtt d at .;lm oue_

tlme

and date September 2,'1879, a signal-control-
- ling mechanism: having

~ ber h(,m;., dlﬂerwt in each mbtmment dlld con-
~ sequently an opemtor by sending the proper
- numberof electricim pulseb of the'r wht charac--
25 ter to actuate the-step-by-step meclmnmn calr

Lo

set any one of the iustruments il wndltmn to

- givera sigoal, after which'the sighal may be

-operated in any manner which wﬂl 1ot in terf’ere*_
“As'a’ btep--

~with the step-by-step mechanism,

30 by-step mechanism-may sometimes fail or skip

one movement, it is possible that one of the
instruments mrn‘ht get out of its proper ar-
- rangement or cause lts signal fo be sounded

= aiter the wrong number of: impulses.
“device by which all the instruments
could be placed in nuison or brought to a com-

won starting-point trom which- the appropriate

“number of movements or impulses for a given-
instrument would arrange it to give its signal.

In the patent referréd to, as-well as in other
modlﬁcatwns of thesame prmclple upon which {
applications for patents-are now nending, the
different Opemtmns of setting the controlling
-mechanism and ringing the bell, or brmgmg |
‘have
" been separately performed by currents ot op-

~ posite:polarity applied by a common reversing-
- key, which must. be placed. between the bat-

R

the different instruments into. unison,

~tery and a,ll ‘th& mstrumeuts that are to be

g a qtep -by-step move-
ment, %tua,ted by an ele(,tm -magnet was ar-
20 ld,ngml to- allow ) mgn‘ﬂ to be g*n en thter a

T pro-

15 Inan indiv ulual-sm :nl 33 stem nwented by
me and. patented: under the number 219,059

Dbreak the clrcmt and cananuently set the in-

"reeewcd his notlce
¢olls

&ﬁwted th:-:-,rtel)w;far and has heen bhOWH as ma- 5
nipulated by an operator at a central office, -

such method of operation being perhaps the .
‘best when all the mmmlb are to. bb gwen from
one point. - D T e

The ebject of m y presust lllVLllthll is to en--'.--..5' 5 |
'-.a,hle signals to be\given from any.one to any.

other station md(,pendent],y of all the rest of .

| the stations on the same ul't...mt whlch could o
ouly be accomplished where. reverse currents
are employed by placing. a sufficient battery 6o
at each -':-td,thIl ‘to olremte all.the swml mst,ruv-,',' :
mu}ts. : i
S S :1LLDllhp11bli thlb by actuatm g the btep by b
step mechanism by v&rmtmns in, the stren ﬂ‘th{
-of the eurrent, each such g
.smd llleumnmm in: all the instruments: tro ad %
vanee one step, and being. easily made’ by a.nj;-_

lrmtmn f.,a.usm o t,he;

upemtm at any station ln introducing resist- »
ance inta the cireuit at that statlon.,

practice this operation may Le used ﬁﬁa a Te- .

turn-signal to show that.the signal has been . . -
received, the communicant, desu*mg tocall an-
‘other opemtmg a key to interpose resistance 7g
| the proper number of times to enable the de- =
sired sigual to be sounded, a;nd the'one:calied,.

upon receiving the. swnal operating a key, tof..

straments in unison, which, being obselrved
informs the firss signaler tha,t the second has'
‘The . smta,ble resmta,nce-_a g

‘the cireuit can readily be supplied in connee-

tion with each 11:131:1:':1113se:n;t1 and reqmre ncn ad 8 5
Justment or ¢care. |

"The invention alsc eouslsts in the method of

. gwmg the signal by ¢ causing the step-by-step.

“shown the bﬂ:ld cireuit is. the. local circuit; of .
the usual microphons transmittin g-instrnment, .
‘which is not réquited for transmitting whilea
signalis being given or the commaunicatin g ap 9 5_'__ |
-paratus out of use and a signal awaited. .

3

1mechanism, after the &ppmpmate number: of .
movements for a given instrament, “to clmse a go‘-

circnit through a \flbra.tm g bell, smd as harem,.,_.

It is ebkus‘ that this apparatus may he t}p
era:ted irom. a centml oiﬁce alone, 1f demred

. ."r LH e - . . - H "
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e in..
| struments are brought to.a unison ar co:nxnoal'ﬁ.;gro |
_starhu g-point by brealuurr the uruut andin @

aind keys to interpose thein and. break. - ..



-in which case the.resmstance-coils and keys for
“interposing them may he omitted at all except
‘the'central station. |

TFigure 1 is-a front. elev: atlou of a blglh}l d[)- |

5 '-'paratus with the parts in the position asstmed
~ ‘wlien the Llrcmt 15 brokeu_‘and all the instrn-
ments in unison or at the common starting- -

+ point for.operation ; Fig. 2, a-view of the same
- with the: parts:in- pOSlthll to give & signal;
“Fig. 3, a, play view thereof, and Fig. 4.a dla-
‘gram showing more- cledrly the .electric cir-
cuifs and their relation to -the ‘instrument.
Fig. b 15 a dld_,,mm showihg the relative po-
“sition of the arm for clasmg the signal- bell
15 eirewit.in two instruments of -a series. .
The operaling electro- -magnet A is support-
edon the frame-work, with its poles A’ ex:
-tending through' a plate, B, sustainming the
parts of the step -by-step movement, actuated
20 by the armatme C, pwoted at 2 on the said’
-plate B. "~ The armature C is provided at its

1O

~ uapper endd “with a pawl, I§; which, when the

‘said armature-is drawn np to the lmrrnet as
shown in l‘l,..,. 2, engages the ratuhet-wheel G,

25 -pivoted on a shaft I, aml moves_ it forward

-oue tooth, mef_.tmn‘ dt the end of said move-

inent the pin a, whwh presses it against the

- wheel G, to prevent it from being LdI‘I‘It‘il far-

- ther by .its momentum. ~When the armature
30
~ the pa\\l B strikes the pin b, and {8 mwed_
‘tltereby out of range of the teeth of the wheel
G, toallotv it to turn back; “but w vhile the step-
l)) -step mavement is fr'omﬂ' on the said ‘wheel
is engagad by the retaining.- pawl V, held in

35
. -proper position therefor by the .umattm, R,

pivoted at 3, and: remaining attracted to the.

- magnet A dnrmﬂ' the mov ement, of’ the arma-
. ture C, which is released by-arednetion of the
40 streuwth ‘of -the current, as hereinafter de-

qcrlbed not. sufﬁclent to canse the release of

. the armature R.

- The retracting-spring-H of the ar mature C
'-13 attached to the pawl E in such Iainer, as
shuwn, that it-also has a tendency to force the
end ot the said pawl down mto enrmrrement
with the wheel G. | |
> In the step-by-etep movement of the wheelf
G caused Ly thevibration of the armature C,
59 the said wheel is rotated against a slight Te-
tracting force, shown 'as a splral spring, K,

5

surroundipg the shaft I, and attached at one.

end to the said shaft and at the other to the

. frame-work, s6 that when both of the pawls |
.' 5 5 V and B .:ue withdrawn: bv their retracting-.

springs H and », as shown in Tig. 1, upon the

'deuhwnetmttlon of the ma,gnet A the said’
'whecl is rotated in a reverse direction by the"

; said spring K until the pin L upon its shaft I
6

. stops the suid shatt and wheel a,t a definite

point, from which it will be started upﬁn % new

- operation of the armatures CR. Asin its nor-

mal condition the circuit is closed through the
6¢ magnet A, both armatures C R will be at-

~ tracted as soon as the koy used to. break the'

C is released and falls back from the magnet,

-
.

-swnale{l

engages a pin, M, on the plate ‘B, and thus.

vireuit and set back thé wheel G, as just de:
seribed, is returned to- its normal condition,

teeth-of the said wheel G, itself set back in the

position showi in Fig. 1, until a new signal is
to be given, when the armatnre C is vibrated

and the wheel G rotated.  The said ratchet-
wheel G may-be provided with any means to
control a signal either mechanically or elec-
trically, pernutnnw the said signal to be given

only when the said wheel has lt’dbhetl one defi--
nite point.in its rotation and remains there,

this partof the instrameunt being denominated

the “signal- controlling mechanism.” . In the

| and con&equent]y th’e pawls B V will remain,
as shown -in Fig. 2, in engagement with the

70

73.

30

present invention the alﬂnal is controlled eléc: o

trically, the Whed G being provided with.a

o'arm, N, wlm,h after, & certain

cireait-clasing

number of \'1bmtlons of the .?u nmture C, and
cmmequentdd vancement of the wheel G, wmes .
“in the position shown in Tig. 2, to be met by

the complementary circuit- clo.s.er O, carried By

the armature C, but inshlated therefrmn by

the block Din tlle movement of the ‘Sdld auna-"
ture up to the poles of the magnet. = |

It will be seen that the arm "N has a. mtar)
'movement while the Oll‘cult closer O, which is
a yielding spring, comes aganmt it, tlmx giv-
ing a rubbing contact. *

| The aArms N in the dlﬁ‘el ent mst:umcntb of

the circait are all placed In different positions

relative to the qt‘lrtmmpomt of -the wheel G.

90

| It the tooth ¢, which is opposite the gircuit-
closer O.w hen the instruments are in their

100

normal initial position, as before described; is.

taken as a starting-point, the arm N of tht., in-

strument.in liand is placed opposite the sev

enth tooth, so that if just seven of the proper" |

chaunes are made i in the current to vibrate the

105

.d,rma,tlu'e C, the arm a2 will be brought around

opposite aml met by the .circuit- (,Iosu- O, to

closé a local circuit and sound a signal placed' =
‘therein, the- pleces N Obeing the termmals of
-the said loeal circuit, as herunafter described.

110

The arms N in the dlﬁerent instruments are .

_plawd opposite different teeth, counting fmm,
the‘one t, as shown, for two instruments in
' and it will be seen that the local cir-.

115

Fig.
cmts are momentarily closed at each instra-

ment, where the said arm 1s at'a less dlstance

from the tooth ¢t than that of the station to be |

the spring breaking-key e normally in- contact

‘with its back-stpp ¢, through which the cur-
rent passes to the resistance- key .f, joined by -
'wire!7 with- the éoils of the magnet A, from
‘which the cireuit is contmued by wire 8 to the
*frame-work of thé instrument, and thence by -

wire 9 to the binding-screw 10 Between the
bacL-stop g of the keys ¢- f and the magnet A

The -signals are consequently made.
slow in action, and do not operate until the -
‘cireunit has been closed for a longer time than'
intervenes between the steps of the movement.

~_ The .instrements are operated as follows:.
The cirenit of the actuating-carrent, sta,rtmﬂ'-
from the binding-screw 5, passes. by wire 6 to

120
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are placed the resistance-coils d, which should

- preferably be of a resistance equal to mors than
- half of the main eircuit, the said coils béing

- shown as connected by wire 11 with the back-
5 8top g,and by wire 12 with the key £ By this

arrangement, when the keys e f are in their |

- mormal position the circnit passes over them
and the stop g through the magnet a, the re-
sistance d being short-circuited, and the car-

10 rent acts with full force on the magnets A of
the different instruments, which consequently

- hold both-armatures C R in the position shown
in Fig. 2. - When the key f is depressed the
short eirenit is broken between it and the stop

15 g, and thé carrent is obliged to pass throngh

 the coils d, thereby reducing the magnetic force
of the magnet A without wholly demagnetiz-
Ing it. The retracting-springs H and r are so
~adjusted that the former overcomes the attract-

- ive force of the magnet when thus reduced,

. but the latter does not, so that:at each depres-.

~ sion of the key f the armature C falls back,
~ and when the keyisreleased is again attracted,
thus moving the signal-eontrolling mechanism

in all the instruments. TFor example, if it b

~ desired to call the station of the instrument

- shewn in the drawings, the key 7 of the instru-.

- ment of thestation calling would be depressed
~ seven times, bringing the arm N of the said

30 -Instrument-opposite the ¢ireunit-closer U, ‘which

- would remain pressed against it, retaining a-

- loeal cirenit through it closed until the instru-
munt was further operated, the arms N of the
other instruments in the eirenit éither having

35 passed or not yet reached their corresponding

- circuit-closers O. The said local éircuit is

. shown in Fig. 4 as passing through the local
battery I of the nsaal microphone-transinitter
m, the circunit 15 16 thereof used for transmis-

to sion being then open at the usual antomatic

. switch s, o o

~ The transmitter m is connected with the
ling by an induction-coil, 2, having its primary
¢ircuit in the local transmitting-cireunit 15 16

15 and its secondary circuit in the line-wire. The

~coils of the telephone-receiver, which, when

1ot in use, hangs upon the switch s,.as shown,
are connected with .the line-wire. A shunt

Ll

- around thereceiver and induction-coil is closed 1

o when the switch s is depressed, and broken
- when it is allowed to rise on removal of the

telephone-receiver. o S
~ The local circuit for signaling is shown as
- passing from the battery I, by wire 17, to the
5 circuit-closer O, and from the other pole of' the:
- .8aid battery, by wire 18, to the vibrating bell
P, and thence by wire 19 to the frame-work of
the machine and arm N. " This local circuit is
connected at the binding-screws 10 20 of - the
'o other figures. In order that the signals P
should not operate during the momentary clos-
Ing of the circuit at O N at the stations not
~ to be called, the said signals should be slow
- 1n their.action, which can be secured by pro-
5 viding a weight, p, on their hammers. @
~ As before described, the local cirenit of any

‘should operate, L e sy
It will be noticed that the signal-controlling ~-
.mechanism is very light and easi) y-moved, so

jnstrument, afteronce being closed, willremain
8o until the ‘instrument is farther operated,

whieh might be done by depressingthe key 7,

in which ease another station would be called, 70

but will usnally be done by depressin g the
breaking-key e, which breaks the circuit at eqg,
and consequently demagnetizes the magnets
A, and releases both armatures O R of all the
instraments, and allows the wlieels G to be all 5.
placed at their common starting-point.  This
will usunally be done: by the person receiving
the signal, who thus stops his. signal from
ringing, whilé the falling back of the arma.- o
tares C R indicates to the one who  sent the 8o

signal that it has Deen received. =~ =
Lt is obvions that the wire 12 from the re-
sistance d might - be joined directly with. the

‘binding-seréw 10, in which case-the instiu-

ment from which the signal was sent would: 8 g
not properly operate its own wheel G, as both -
the armatures ¢ k would be released by de-
pressing the key f; but it is not-necessary
that the instrument of the station ealling

. sl o go

L

that  the apparatus can. be operated with

scarcely more power than is ‘needed to give
the requ“'e{lf pressare (}f the Bl)ringlj Ofﬂl‘a-gs ]

good electricitl contact, or, in other words, to
operate & comnon relay. - -
It is obvions that the. mechanical construc-

tion may be varied,’as well as the means of
controlling the nctuating electric current, with- ;o053

out departing from my invention, which.coun-

sists, mainly, in ad apting an individual-sig-

| nal system operated by suceessive changes in
| an electrie current to be used forsignaling be-
~tweent the different statious on a circuit. The rog

signal-controlling mechanisn - may render all

{ the signals. silent bit one mechanically, asin
some of my former inventions, and thesignal

operated by currents in the same main circuit

which operates the controlling niechanism, or 110
| the circuit-closer N O may close a shunt of

| the said ;main circuit or throw a signal into

the main circunit.
I elaim—

trolling mechanism and an electro-magnet to
operate it to set the confrolling mechanism in

| position to allow a signal to be given by defi- 120

the series, of changes in the eléctric current.
controlling the said operating-magnet, and
mechanisny, also controlled by an electro-mag-
net, to setall thesignal-controlling mechanisms 1 25
in unison or at a common starting-poir: s by an-
other change in the electric current,and meaas

‘at each .of the said stations to make either of
‘the said changes in the electric enrrent, there-
by toenable an operator at anystation to cause 130

a signal tobegiven at any other station of the _
circuit, or to set all the 'instruments_'in nnison

. 1. In an electric signal apparatus, a seriesof 115
instruments at different, stations in the same
electric circuit, each consisting of a signal-con-

ffff



after a signal has"beeﬁ given, thé coils of the

10

- 20

by interposing resistance in the circuit a defl-

. starting-point,combined witha key at each one

39.

35

40

~ ther weakening or cessationof the current,sub-

necting the stations, so as to

and an electro-magnetand anarm ature therefor
- operated to actuate the said controlling

brexen electrie current, and mechanism oper-
“ated upon the demagnetization of an electro-
15 . > .
7. at a definite starting-poiut, substantiallyas de-
‘seribed. - | P

isii operated by breaking the cireuit to set the

‘stantially as described.

4 240,878

electro-magnets, as well for setting the several
instruments in unison-as for operatin ¢ themn to
givea signal, being included in the circuit con-
be ‘raversed by
substantially as

-

the currents on said ¢ircuit,
deseribed. . SR

2 -Ina_sigga,l_nippamtu.ﬁ.ﬂsignal-cbntrolling i
mechanismn to be set in position to giveasignal,

“ _ d controlling mech-
anism by variations in the strength of an un-

magnet toset thesignal-controlling mechanisn

3. In an electric signal apparatus, 2 series of
signal-stations, each containing instruments
consisting of signal-controlling mechanism and
an electro-magnet and its armatare, operatéd

nite number of times to set the said mechan-
ism in position to give a sl gnal, and mechan-
signal - controlling. mechanism at a definite
of the said stations, to enable the operator-to
break the circuit and set the mechanism of all
the instrnments at the said startin a-point,sab--

4. Inan electro-magneticinstrument, the com-
bination,with step-by-step mechanism,ofarma-
tures onnected respectively with devices for
actnating thestep-by-step mechahism,and with
a retaining-pawl, and operated by currents of
different strength, as explained, so that the re-
taining-pawlis not atfected by the variations |
in the strength of carrent required to operate.
theactuating-armatare, butisreleased by afur-

stantially as described..

cuit-closer bei
main line, substantially as deseribed.
6. In a signal apparatus, _
‘ments, each  containing mechanism adapted
aftera
pulses toclose an electric circait, combined with
vibrating bells placed 1n the-said circuit, made
slew in operation,
sounded by the momentary
cirenit caused by the movement thereot neces-
sary for theoperation of asignalat anothersta-
tion, substantially as described. |
7. The
sisting of an arm
electrie eircuit
a vibrating armature,and a circuit-closer form-
ingtheothertérminal of the saidcirenit, carried

Wi‘tlies':-.aes. P

- '5. The combination, with two local circuits
connected with the poles of the same battery,
_of a telephonic transmitter and switeh In one
-of said circuits and a vibratingor circuit-hreak-

ing bell and eircuit-closer in the other,saidcir- -

1o operated by currents on the

q series. of instru-

©

definite number, different in each,of im-

whereby they will not-be

closing of the said.

herein-deséribed cireunit-closer,

on-
forming one terminal of an.

and capable of being rotated by

4

by the said armatare and brought thereby into .
contact with the said arm when it has arrived

in the proper. position in 1ts rotation, sabstan:

tially as deseribed. I
" 8. Anelectro-magnet and twoarmatures,one
adapted to be
strength of a continuous electric enrrent to op-
‘erate a-step-by-step mechanism,
adapted to prevent a backward

vibrated by changes in the

and the other
‘movement of

the said mechanisin while thus operated, but
to release it when the current is broken; sub-
stantially as described. o L

In testimony whereof I have signed my name
to this specification in thepresence of two sub-
seribing witnesses. S

'GEORGE LEE ANDERS.

“Jos, P. LIVERMORE, -
N. E. C. WHITNEY.
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