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~divisions or in other classes of service may

UnrTED ST ATES

PATENT OFFICE.

FRANK J. HOLMES,

OF CLEVELAND, OHIO.

SIGNALING APPARATUS FOR TELEPHONE SYSTEMS.
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Application filed Ma,f_ch 25,1898,

Serial No, 584,884, (No model.)

To all whom it MaY CoTCerm,

Be it known that I, FRANK J. HOLMES, a
citizen of the United Statee, residing at Cleve-
land, in the county of Cuyahoga ::md State of
Ohw have invented certain new and useful
Improvements in Signaling Apparatus for
Telephone or Telegraph Systems; and I do
hereby declarethefollowing to bea full, clear,
and exact description of the mventlon, such
as will enable others skilled in the art to which
1t appertains to make and use the same.

The object of the invention is to provide
means whereby a telephone subsecriber or tele-

graph-operator may by the actuation of sim-

ple mechanism cause the production and con-

tinuance at a distant exchange or office of

code-signals which have deﬁmte and under-
stood swmﬁeanee to the reeewmw-operator
indicatin g, for example, the service which the
calling subscriber or operator desires.

The invention may be used in connection
with either a telephone or telegraph system,

but it is especially useful in a telephone sys-
tem as & means whereby any subscriber who

may wish to talk to other subsecribers of dif-
ferent exchanges in the system or in other

~automatically indicate such facts to an oper-
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ator at his exchange by means of a code of
signals.
signe]ing 1s that the operator may, immedi-
ately the signal is completed and without any
other communication with the calling sub-
seriber, extend his line to the exc,hanﬂe, divi-
sion, or class of service indicated by the sig-

nal, whereupon the operator to whose board
‘the line is so extended may answer the sub--

scriber and connect his line with the instru-
ment of the subscriber called for. The ap-
paratus embodying my invention by which
this result is secured includes means where-
by each subscriber may produce in his line-
circult any number of electrical pulsations,
either by varying the resistance in or actu-
ally making and breakmn* the circuit. It also
includes an &SSOCchted Slﬂ'lil&hllﬁ‘ device at the
exchange or division of whleh he 1s a sub-
seriber, and 1t also includes devices by means

- of which the electrical pulsations in subserib-

er’s-line circuit cause the operation of said
signaling device in accordance with an un-
derstood code; and while the

circuit, and these di
sations are automatically translated by the in-

The adventage of this system of

10‘11 a1 1n ea,eh

case 1s dependent upon the number of pulsa-

tions created in said line-circuit it does noft;

necessarily have anyapparent relation to said

number of pulsations. The subscriber does
not need to understand the code, nor need he

be concerned with the number of pulsations

he causes upon his circuit-wire.

In the embodiment of the invention shown
in the drawings the subscriber operates that
one of the several devices (buttons or levers)
before him which corresponds with the ex-
change, division,.or class of service to which
the subseriber he wants belongs. The move-
ment of each of said devices causes its char-
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6o

acteristic number of pulsations on the line-

r 1

‘erent numbers of pul-

termediate mechanism into their correspond-
ing codified signals, which are produced on
the signaling apparatus and repeated until
sald translatmn‘ devices are restored to their

normal pOSlthIl or the signaling-circuit is
‘broken either by the subsember or by the op-

erator.

The invention consists in the eenstruetlon
eombmatmns,, and subcombinations of de-
vices and mechanisms hereinafter described,
and pomted out in the claims.

In the drawings, Figure 1 is a pm‘tlj dm-
gmmmetw view of a
bodying my invention. I‘wule is a devel-

opment of the commutator Whleh causes the
proper makes and breaks in the local signal-
ing-circuit to produce the codified signals.
Fig. 3 is a plan view of the mechanism where-
by the electrical pulsations on the sub-
scriber’s line cause the proper row of com-
mutator-strips to be connected into the local
signaling-circuit. Fig. 4 is a front view of

the preferred mechanism forming a part of

each subscriber’s instrument Whel eby the
pulsations on his line are produced. Fig. 5
is a sectional side view of said meehanism on
line 55 of Kig. 4. FKig. 6 is a sectional side
viewon line G 6 of smd I‘ln* 4, and IFig. 7
view (partly diagramm :-:Ltle) of a mod1ﬁed con-
struction of an appaletus embodymn the in-
vention.

I will now desenbﬂ in detail the embodl-'

ment of the invention shown in Ifigs. 1 to 6,
inclusive, although the specifie constr uetwu
of many of the pm'ts, as shown, is not, as I

/1s a
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signaling S}?"Stelll em-
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- are shown, are indicated by A A’,
strument is connected by a suitable line-wire

0 - S 596,509

will indicate from time to time, material to ]

the invention as defined in the claims.
The subseriber’s instruments, of which two

Kach in-

~a (or wires) with the exchange. The instru-

10

20

25

- cludes a commutator
which is a part of the apparatus which trans-

30

ments may be on a-*‘ grounded circuit” or on
a ‘‘metallic circuit,” as desired, the former
being shown in the drawings. -

The line-wire (or wires) of each instrument
terminates in a jack F or its equivalent at

the switchboard. A signaling device C is
placed in close relation to said jack. This

signaling device for a telephone system: is
preferably an electriclight. For a telegraph

system a sounder might be substituted; but

for a telephone system an electric light is be-

lieved to be the best and is perhaps the only

device which can be used practically and
within the space allowable in large exchanges
without danger of several signals being con-
founded. These signaling devices are con-
nected in an independent circuit, which in-
cludes a battery of sufficient power to oper-
ate as many of the signals as will be oper-
ated at one time. The signal-circuit also in-

lates the pulsations on the subscriber’s-line
circuit into code-signals. This commutator

18 preferably cylindrical, and it is revolved
~constantly by suitable mechanism. On this

35
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~ strip and one narrow strip, &ec.
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commutator are as many rows e of commnuta-

tor contact-strips ¢’ as there are exchanges,

divisions, or classes of service in the system.

The contact-strips in each row are differently
grouped, substantially as shown in Fig. 2—
that is to say, in the first row the strips are
placed equal distances apart. In thesecond
row two strips placed close together form

-each group, and these groups are placed equal

distances apart. In the third row each of
the groups includes three strips. In the
fourth row each of the groups includes four
strips. = In the fifth row wide strips are used
and placed equal distances apart. In the
sixth row each group consists of one wide
Of course
the groups may be formed in any desired
manner to conform to the code of signals
which is tobe employed. Allof these groups
are electrically connected, preferably througch
the commutator-shaft, with the battery W

b

which operates all of the signals with which

sald commutator is associated. Instead of
all of these strips being on one cylinder it is
obvious that each row could be upon a sep-
arate commutator, provided the commuta-
tors were connected as described. A brush
E' is associated with each row of commuta-
tor-strips, and these brushes are connected
each with one of the contact pieces or springs

H, which may be of any suitable form and

have any suitable support.

- Associated and connected with each sub-
sceriber’s signal is a contact-making device
which may be moved into contact with any

actuating said contact-making device.

(or commutators) E, |

piece .

of the contact - pieces H, and mechanism
adapted to be operated by the pulsations on
the subscriber’s-line circuit is provided for
In
the form shown a ratchet-wheel G is suitably
mounted in front of a restoring-electromag-
netJ, thearmature of which isheld by spring
7' inengagementwith the ratchet-teeth so long
as sald magnet is not energized. A sliding
operating-pawl d is connected with the arma-
ture d' of an electromagnet D, which is con-
nected in the subsecriber’s-line circuit. The

-contact-arm g is secured to the shaft ¢' of this
ratchet G, and as the ratehet is moved step by
‘step forward by pawl d this arm ¢' is brought

successively into contact with the contact-
pieces H. The shaft of this ratchet and con-

tact-arm g form part of the circenit which in-

cludes subseriber’s signal C, said circuit be-
ing completed when the contact-arm ¢ is in
contact with any of the pieces H. An inde-
pendent signal, contact-arm ¢, ratchet G,
pawls d and j, and magnets D and J or the
equivalents of such parts are provided for
each subsecriber, while one commutator E and

battery W are common to many signals.

I donot intend to limit my invention to the
specific mechanism described,operated by the

~magnet D, for connecting thesubseriber’s sig-

naling device with any of the commutator-
brushesorcontact-strips. Anysuitablemech-

-anism for the purpose is included in the in-

vention, except as said invention is defined

by claims which positively and specifically

include the particular mechanism shown.

The operation of the parts described is as

follows: The subscriber produces in his line-
circuit some definite number of pulsations.
Hach pulsation energizes the magnet D, where-
fore each pulsation causes one movement of
the armature forward and backward. Each
movement of the armature moves the ratchet
G forward one tooth, thereby moving the con-
tact-arm ¢ into contact with the proper-con-
tact-piece H, depending upon the number of
said pulsations. This completes the local

signal-lamp circuit, which circuit includes the

brush which is associated with said contact-
piece H, and also, therefore, includes the cor-
responding row of contact-strips upon the
commutator. Thesignal-lamp thereupon be-
gins to flash the code-signal which corre-
sponds to said row of strips. For example, if
two pulsations were produced on subscriber’s
circuitb the contact-arm g would be moved for-
ward into contact with the second contact-
This connects into the lamp-circuit
the second brush E’, whereupon the lamp
shows two quick flashes, which are repeated
at intervals until the deseribed mechanism is
restored toltsoriginal position. By ‘‘flashes”
18 to be understood any operation of the sig-

naling device which isappreciable to the sense

of the operator. |
The restoring of the mechanism toits origi-
nal position may be effected in many ways.

| As shown, it is effected automatically when
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~ the operator, after reading the signal, inserts

10

into the subseriber’s jack I a plug /', which
extends his line to the exchange division or
class of service which his signal called for.
The insertion of the plug completes the cir-
cuit of the restoring-coil J. This coil or mag-
net retracts the armature 9, releasing the

ratchet, which thereupon Is retmned 130 ifs
normal poeltlon by a spring g-.

This restor-
ing-coilisconnected in thelocal circuit, which
includes the battery W, and the wires termi-
nate in the two jack-contacts f f, which are
electrically connected by the plug f'. The

insertion of the plug likewise lifts the spring

15 /% which is connected with subsecriber’s-line

20

30
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wire, out of contact with the point f°, there-
by breaking the circuit of the magnet D and
separating it from the talking-circuit until
the plug is removed from the jack. The sub-
seriber’s disconnecting - signal may be re-
ceived on a signaling device in the circuit of
the operator’s eonneetmﬂ*—cmd in the usual
manner.

It is clear that a great var 1etV of mechan-
isms could be empleyed to produce on the
line-wire a the electrical pulsations which

-will cause the operation of the mechanism
heretofore described or its equivalent.
obviously possible to provide mechanism

It is

which the subscriber could operate once to
produce one pulsatwn twice to produce two
pulsations,&e. ; butit isbelieved thatsomany
errors would result from the use of such
mechanism by the subscriber that in the ag-
gregate verylittleadvantage would be gained;

wherefore it has seemed desirable to provide

at each subscriber’s instrument a series of
levers or their equivalents marked to repre-
sent the different exchanges or divisions or
classes of service, whereby the subseriber, by

- one movement of the proper lever, will cause

45

5o
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upon the line-wire the corresponding and
proper number of pulsations. Such mech-
anism is shown in Kigs. 4: 5, and 6 and 1s de-
sceribed as follows:

O represents a box or case WhlGh forms a

'pa;lt of the subsecriber’s instrument, and it
serves to support, conceal, and proteet the

inclosed mechanism. Within the boxan elec-
tromagnet M is fixed and 1t 1s supplied with
current from a local battery Q. The magnet-
circuit 1s normally open, butitisclosed when
the movable spring contact-piece m touches
the fixed contact-piecem’. The movable con-

tact-spring m 1s extended into the path of the
vibrating armature m?, wherefore every time

the circuit is closed the armature 18 moved

by the magnetic attraction and brought into

engagement with the contact-spring m, which
is thereby moved and the circuit is broken,
demagnetizing the coil and allowing the ar-
mature to fall back out of engagement with
sald contact-spring, the deseribed action be-
ing repeated automatically until the contact-
spring 7 is permanently held out of contact
with the piece m’, as hereinafter described.

The armature m® when drawn toward the .

| magnet, closes anormal break in the subserib-

er’s signaling line-circuit by bringing the con-
tact-piece a?, carried by the armature, into
contact with the fixed contact-piece a’, thus
creating an electrical pulsation on the sub-
scrlber s-line circuit a.

A ratchet-wheel or segment of a wheel N |
75

is secured to the shaft n, which is suitably
mounted at its ends. This ratchet has one
deep noteh n* and a plurality of shallow
notches n'. An escapement-pawl P 1is piv-

gage in the said notches. A watch-spring p/,

which is secured at its ends to the said wheel
and escapement-pawl, respectively, acts to
impart to the wheel a tendency to revolve in
the direction of the arrow x and also to hold
the pawl in engagement with the ratchet-
teeth. Any form of spring or springs or other

mechanism may be employed instead of the

specific spring shown for producing these re-
sults.

Pivoted on the shaft n and extendmn' ouf
through the boftom of the box are the levers
R’ Rz, &e. Anynumber of these levers may
be employed—corresponding with the num-
ber of commutator-rows—six being shown in
the drawings, and each has on 1ts outer end

a button or fin ger-piece 7, on which appears .

a distin 0‘11181111]0' char actel as the ﬁ gures ‘17
to ““6,” iucluswe

Asseelated witheachlever R' to Riis a stop-
lever T, which is in the form of a bell-crank.
These levels are pivoted upon therod S. On
one arm ¢ of these stop-levers is a pin which
lies behind the associated levers R’ to R®and

in contact with them. Theotherarmstiofthe
levers T are of various lengths and serve as

stops to limit the rotation of the ratchet N.

Secured to the ratchet N and to an arm »°
(which is also secured to the shaft n)is a
transverse stop-bar nt. Now when any lever
R is moved backward it swings the corre-
sponding lever T so that the arm 7 thereof is
brought into the path of this stop-bar nf

wherefore when the ratchet is released, and'

eonsequently turns in the direction of the ar-
row, its movement is stopped by the contact
of sald bar with said stop-arm . Thelengths
of said stop-arm are such that the one whleh
is associated with lever R’ permits the ratchet
to move a distance of one tooth, with lever
R? two teeth, &ec., up to six teeth, which is
permitted by the stop-arm {, assoclated with
lever R%. The movement of any of the levers
R’ to R moves the escapement-pawl P to re-
lease said ratchet by the mechanism as fol-
lows: A transverse bar s 1is secured to two
arms s° s3, which are pivoted on the rod s, and
this bar s’ is so placed that it lies in the path
of the pawls 7', one of which is pivoted to
each lever R' R® and rests upon ,the pin 7°.

This bar s’ extends into a slot p*®in the es-

capement-pawl P, wherefore after certain
preliminary movement it engages with said

pawl and withdraws 1t from enﬂeﬂemen‘u_ with |
the ratchet, which ratchet thereupon revolves

70

oted so that the tooth p on its end may en-
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until stopped by one of the arms .

n?, but permits it to move and make contact

with the piece m as soon as the pawl has par-
tially completed its releasing movement out

of said notch and at all other times. Such
being the case, it is clear that the armature
might be attracted by the magnet M before
the ratchet has made its movement, unless
the said armature were held for a time. To
accomplish this result, an arm st is rigidly
secured to the arm s*, and as said arm s° is
moved the other arm s! passes over a projec-

- tlon m° on the armature m? and holds it down.

20

25

30

35

40

Justas one of the levers R’ to R is completing
its stroke (the pawl P having been entirely
withdrawn from notch »?) the pawl # slips
over the bar s', whereupon a spring s° draws
the arm s* backward against a stop s and re-
leases the armature. Before the armature is
thus released the ratchet has been turned by
its spring until it was stopped by the engage-
ment of the bar n* with one of the stop-arms
t; but when the pawl 7' slips off the bar s’ the
escapement-pawl P flies back into one of the
shallow notches ' in the ratchet-wheel. So
long as the tooth of the pawl is in one of the
shallow notches the contact-spring m may
make contact with the contact-piece m'. It
is only when the tooth of pawl P enters the
deep notch n* that the contact-spring m is
permanently held out of contact with the
piece m/ . -

To return now to a consideration of the
movement of the mechanism, as soon as the

armature m? is released by the arms st it is

attracted by the magnet M, the circuit of
which is closed. The movement of the ar-
mature produces three results—viz., first, it
closes and consequently creates an electrical
pulsation on the line-circuit ¢ by moving the
contact-plece a® against the piece o', second,
1t causes a spring-pawl arm m®, which it car-
ries, to engage with the ratchet and mechan-
lcally move it back one tooth toward its origi-
nal position, and, third, it lifts the contact-
spring m and breaks the circuit of the mag-
net M, whereupon the armature drops, being
no longer attracted by the magnet. This per-

- mits the spring m to again make contact

55
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with the piece m' and complete the magnet-
circuit, whereupon the described movements
are repeated. The armature continues to vi-
brate as and with the results described until
the ratchet N has been moved to its original
position, when the tooth p of the pawl P en-
ters the deep notch n?.
plece m and permanently opens the mag-
net’s circuit, and the parts are in their nor-
mal position ready to be again actuated.

- The number of pulsations on the line-wire

@ correspond to the number of times the ar-

mature m* is attracted by its magnet, and

this corresponds with the number of teeth

This lifts the contact- -

It-sho-uld | the ratchet n was allowed to move away from
be here stated that an angle-arm 3, which is

rigid with said stop-pawl P, engages beneath
and upholds the contact-spring m so long as

the pawl-tooth is seated in the deep notch operafed.

its normal position, and this is in turn regu-

| lated by the stop-arm ¢, which corresponds

with the particular lever R’ to R which was
I have heretofore explained the
mechanism whereby these electrical pulsa-
tlons are translated into the corresponding
code-signal, wherefore it is unnecessary here
to repeat this explanation. |

1t will be understood by those familiar with
this art that the magnet M is not necessarily
connected in a local circuit. It may be con-

| nected in the subscriber’s signaling-circuit.

70
75

30

It is also clear that the vibrating armature

which makes and breaks the circuit, thereby
causing the pulsations, need not be the arma-
ture of the magnet M, nor any magnet which is
apartof the subscriber’s instrument. Itmay
bethe armature of a magnet at the exchange—
as, tor example, the armature of the magnet
D. In Fig. 7 such modification is shown. In
that view the magnet is connected in the
line-circuit. Its armature performs no func-
tion except to mechanically move the ratchet
N to restore it to its normal position. The
arm p° on the escapement-pawl P holds the
spring-contact piece m out of contact with
the contact-piece m'so long as the pawl-tooth
p is in the deep notch n?, but permits said
pieces to remain in contact at other times.
In order to prevent the electrical pulsations
before the ratchet N has completed its move-
ment and pawl-tooth p engages in the proper
notch n',the arm Y is pivoted, preferably, on
the shaft of the said ratchet. This arm passes
over and rests upon the bar s'. It has a pin
Yy, which lies beneath but normally out of
contact with the spring m. When said bars’
1s moved, through the engagement therewith
of one of the pawls ' when one of the levers

R"Rfis moved, the first result is to move the

arm Y, the pin y of which is thereby brought
into engagement with the spring m. This
spring is thus lifted and upheld until the es-
capement-pawl is moved out of engagement
with the ratchet, the ratchet has moved, as
hereinbefore described, and the escapement-
pawlhasentered one of the notchesn’.” Then,

as betfore explained, the said pawl #' slips

over the top of bar s', which is then moved
back to its normal position by spring s7 or
other suitable means. The bar Y conse-
quently moves back to its original position,
which permits the spring m to make contact
with the piece m/', thus completing the circuit
and creating the first pulsation on the line-
circuit. | |

At the exchange the electromagnet D is
connected in the circuit as before; but the
circuit includes two separable contact-pieces
a® af, one, a3, of which is carried by the arma-
ture d’ of said magnet D. The other contact-
piece, %, is a spring which remains in contact
with the piece «® until said armature has
nearly completed its forward movement, due
to the magnetic attraction. Then the con-

| tact 1s broken, the magnet is demagnetized,
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and said armature returns to its QI‘igina,l po-
sition, thus again making the connection at.

this point. The armature d’ is therefore, in
the construction shown in Iig. 7 and last de-
scribed, the vibrating armature, which in its

movement makes and breaks the circuit and

thus causes the electrical pulsations. Each
pulsatmn causes the movement of the arma-
ture m* at the subsecriber’s
the consequent mechanical actuation of the
ratchet N until the escapement-pawl tooth p
enters the deep notech 7° therein, when, as

before explained, the circuit is permanently

broken by the separation of the contacts m
and m’. The movement of the armature d'

has in this case, as before explained, the func-

tion of moving the ratchet G and attached
contact-arm g step by step into engagement
with the several contact-pieces H, and the
number of vibrations of said armature d’
will, as before, be equal to the number of

teeth which the ratchet N was perm1tted to

move.
Having deseribed my invention, I cla,lm--—

1. In a telephone or telewraph system the
combination of a device for varying the re-
sistance in the line-circuit one or more times,

an electrically-operated signal-indicator con-

nected in a local circuit, a plurality of de-
vices which are adapted when connected sev-
erally in said local circuit to vary the resist-

ance in said circuit according to a code, and

mechanism adapted to be operated by vary-
ing the resistance in the line-circuit for con-
nectmcf in the local circuit any desired one
of :;ud devices, substantlally as and for the
purpose speelﬁed |

2. In a telephone or telegmph system, the
combination of a deviece for varying the re-
sistance in the line-circuit, an electrically-
operated signal-indicator connected in & lo-
cal circuit, a plurality of commutators each
having a row of commutator-strips arranged
thereon in codified groups several times re-
peated, the groups being different in the dif-
ferent commutators, brushes for the several
commutator groups, an electromagnet which
is energized a number of times corresponding
to the number of variations in the resistance

in the line-circuit, a switch for connecting

any one of said commutator-rows and asso-
ciated brushes into said local circuif, and
mechanism operated by said eleetromaﬂ'net
for moving said switch, substantially as and
for the purpose ‘ipeCIﬁed

3. In a telephone or telegraph system, the

combination of & signal-indicator responsive
to electric impu]ses connected 1n a local cir-

cuit, a plurality of indicator-controlling de-
vices adapted to distinctively execite said in-
dicator, and a switch for connecting any one
of said indicator-controlling devmes in said
local circuit, and an electroman*net for oper-
ating saild sw1teh qubstantmlly as and for
the purpose speclﬁed

4. A ‘commutator or associated series of

commutators hamun' 2 plurahty of contaet~

instrument and

plurality of brushes, a

| strips, each row consisting of similar groups

of strips several times 1*epeated the groups
in each row being different from the groups
in the other rows, and brushes for said sev-
eral rows combined with a signal-indicator
responsive to electric impulses, a switch for

- connectingany row of commutator-strips and

its brush in the circuit of said signal-indi-
cator, substantially as and for the purpose
spemﬁed
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5. In a telephoune or telegraph system, the

combination of a device for varying the re-
sistance in the line-circuit, an electromagnet
connected in said circuit, and its armature,
with an electrically-operated signal-receiving
device, a commutator or commut&tms havnw
qeveml rows of contact-stripsarranged there—

on in groups according to a code, brushes as-

sociated with said severa,l rows, and mechan-
ism adapted to be operated by said armature
for connecting into the signal-receiving cir-
cult any one of said rows of strips and 1ts a.S-
sociated brush, substantnlly a8 and fov the
purpose spemﬁed

6. In a telephone or telegraph system, the
combination of a device or devices for vary-
ing the resistance in the line-circuit, an alec-
tromaﬂ'net connected in said (311*01111%, and its

'armatme, a ratchet-wheel, an operating-pawl
actuated by said armatur e, a Signal-receliv-
ing device, a commutator or commumtors |

)

havmﬂ* several rows of differently-grouped
contact strips, brushes associated with said
rows of strips, a series of contact-pieces which
are connected with the several brushes, a con-
tact-piece operated by said ratchet and adapt-

ed to make contact successively with the con-

tact-pieces first named, substantially as and

for the purpose Speelﬁed |
7. In a telephone or telegraph system, the

signal-receiving device, 4
commutator or com-
mutators having several rows of differently-
grouped eontact -pieces which are severally
connected with said brushes, a coutaut-pleee
adapted to be brought suceesgwely against
said first-named contact- -piece, and eleotl ical
connections between the signal-receiving de-
vice and (1) the signal contact- -piece, and (2}
all of the rows of commutator -strips, the con-
nection being through an electrical generator
subst&ntully as and for the purpose spemﬁed
8. In a telephone or telegraph system the
combination of a plurality of line-wires, inde-

combination of a

pendent devices for independently varying

the resistance in the severallinesany number
of times, and corresponding signal-receiving
devices, with a commutator or Ccommutators
having rows of differently-grouped contact-
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trlps, all of said rows bemﬂ' connected with

said signal-receiving devlces, brushes assoeci-
ated mth said rows, an independent electro-

magnet in each line- circuit, and devices op-
erated severally by said eleetroma gnets for
connecting the corresponding Signal-recew-
ing device with any one of the said brushes,
substantially as and for the purpose specified.
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9. In a telephone system, the combination

~of a device at each subscriber’s station with
~which he may vary the resistance in his line-
‘circult any desired number of times, with the

following devices located at the-exchange of
which he is a subsecriber, viz., an electromag-
netconnected in hisline-circuit, the armature
of said magnet, a commutator or commutators
having rows of differently-grouped contact-

strips, an electrical signal-lamp which is con- |
nected through the brushes with every row

of contact-strips, and a device operated by
sald armature for connecting any one of said
brushes with said lamp, whereby the light
will flash a code of signals corresponding with
the associated row of contact-strips, substan-
tially as and for the purpose specified.

10. In a telephone signaling device, the
combination of a subsecriber’s-line circuit, a

series of levers, a movable device which by
‘the operation of said several levers is caused
1o move different distances, mechanism for

returning said device to its normal position,
and means whereby said device in 80 return-
ing to its normal position causes electrical
impulses on the main e¢irenit corresponding

to the distance ‘it theretofore moved away |

from its normal position, with a signal-indi-
cator in a local circuit, a plurality of com-
mutators having differently-grouped contact-
strips, and their brushes, and a switch oper-
ated by sald movable device for connecting

- any commutator and its brush in said local

35

4.0

50

55

60

circuit substantially as and for the purpose

specified.

- 11. In atelephone system, the combination
of a subscriber’s-line circuit, a spring-actu-
ated ratchet, an escapement-pawl, a movable

stop for said ratchet, and a device for mov-
Ing sald stop and withdrawing said pawl, with
an electromagnet in a circuit which includes

separable contact-pieces, a vibrating arma-

ture adapted to engage with one of said con-
tact-pieces and thereby break the magnet-
circuit, a pawl actuated by said armature for
moving the ratchet step by step, and a device
operated by said armature for creating one
electrical pulsation on the subsecriber’s-line
circuit for each complete movement of the
armature, substantially as and for the pur-
pose specified. | | - | |

12. In an electrical signaling device, the

combination, of a spring-actuated ratchet, its |

escapement-pawl, an electromagnet connect-
ed in a circuit which includes two separable
contact - pieces, and a vibrating armature
adapted to engage with one of said contact-
pleces and break the circuit, with a series of
different movable stops to stop the ratchet at
different points, and a series of operating

~devices associated severally with said mov-
able stops, mechanism intermediate of each.

of said operating devices and the escapement-
pawl whereby it is withdrawn from engage-
ment with said ratchet, a pawl operated by
sald armature for moving the ratchet step by

step to its original position, and mechanism |

specified.

~contact-pieces, wherefore electrical

~actuated by said armature for creating elec-
trical tmpulses in an independent electrical

circuit, substantially as and for the purpose

13. Inanelectricalsignalingapparatus, the

~combination of aspring-actuated ratchet hav-

ing one deep notch and a plurality of shallow
notches, an escapement-pawl adapted to en-

gage in said notches, an electromagnet in a

circuit whichincludes twoseparable contacts,
a device operated by said escapement-pawl

- for holding said contacts apart when the said
pawl is in engagement with the deep notch,
‘a vibrating armature adapted to engage with
one of said contacts and move it away from
the other and mechanism operated by said
~armature for produecing electrical pulsations
-on the line-circuit, with a series of stops as-
soclated with and adapted to be moved sev-
~erally by said levers into position to engage
~with said ratchet; a device operated by each
lever for withdrawing the escapement-pawl

from the ratchet, and mechanism actuated

by the armature for moving the ratchet step
- by step back to its normal position,substan-
| tially as and for the purpose specified.

14. In a telephone or telegraph system, the
~combination of the main circuit, and mech-
~anism for creating a definite number of elec-
| trical pulsations in said main cireuit, and an
-electromagnet connected in said circuit, with
“a local circuit at the receiving-station, a sig-
‘naling device in said local circuit, a series of

devices for creating electrical pulsations in
said local circuit, and mechanism operated

by said electromagnet for connecting any of

sald last-named devices in the local circuit,
substantially as and for the purpose specified.

15. In a telephone or telegraph system, the
combination of the line-circuit, a spring-ac-
tuated ratchet, an escapement-pawl, a mov-
able stop for said ratchet, and mechanism for

‘moving said stop and withdrawing said pawl,

with an electromagnet in a circuit having

~separable contact-pieces, the vibrating arma-

ture of said magnet adapted toseparate said
. pulsa-
tions are automatically produced in said cir-
cult, and mechanism operated by said pulsa-
tions for returning the said ratchet to its nor-

mal position, substantially as and for the pur-

pose specified.

16. In an electrical signaling device, the
combination of aspring-actuated ratchet hav-
ing one deep notch, and a plurality of shal-

low notches, an escapement-pawl for engage-

ment with said notches, an electrical cireuit,
two separable contact-pieces therein, an arm
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on the escapement-pawl engaging with one of

said contact-pieces and adapted to hold it out

of contact with the other contact-piece while
the pawl is engaging in said deep notch but
permits it to touch said other contact-piece

~at other times, an electromagnet connected

in said circuit, its armature, mechanism oper-
ated by said armature for moving the ratchet
step by step back to its normal position, and
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means for producing electrical pulsations in

said circuit until the pawl enters the said

deep notch, thereby permanently breaking
said circuit,and means for causingsaidratchet
to move definite distances away from its nor-
mal position, substantially as and for the pur-
pose specified. |

17. In a telephone or telegraph system; the
combination of a device Whmeby any sub-
scriber may produce any desired numper of

electrical pulsations in his line-circuit, with-

a signal-circuit at the exchange, a sin ﬂ*le elec-

tric. signal-lamp connected in said cir cuit, a

plurahty of circuit-closers each adapted to
close and break the signal- circuit in a char-
acteristic manner according to a code, and to

R N
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repeat said characteristic make and break

inde: 1n1te]) so long as it is connected in the
signal-circuit, and means whereby dif
numbers of pulsatlons on the line-circuit will

cause different circuit-closers to be connected

into the signal-circuit, whereby the different
pulsations on the line-circult will cause a
repetition of different characteristic series of
flashes of the lamp, substantially as and for
the purpose specified. |

In testimony whereof 1 affi

in presence of two witnesses.
FRANK J. HOLMES.

Witnesses:
K. L., THURSTON,
L. F. GRISWOLD. -
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