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To all whom it may concern:

Beitknown thatl, FRANKLIN S. HOLMES of |

New York, State of N ew Y ork, have_mvented
2 new and useful A utomatic Electrical Signal-

ing System, which invention is fully set forth.

in the following specification.

This invention relates to means for auto-
matically testing the integrity of electrical
circuits and signaling thereon, the principal
application therefor being to telephone, bm -
olar, and fire alarm constructions.

It has been proposed heretofore to provlde
for sending periodic signals from protected
structures to a central office, the regular ar-
rival of the signals being designed to advise
the office that the protected structure is in
connected operation. The arrival of numer-
oussignals coming frequently from many pro-
tected structures, simply announcing the nega-
tive fact that the circuit has not been dis-
turbed, so adds to the confusion, complica-

tion, and required oversight of alarge office as

to make such a system impracticable. The
invention described in my application filed

April 16, 1903, Serial No. 152,953, was de-

signed to overcome this difficulty by auto-
matically measuring a predetermined time in-
terval between the successive test-signals and
oiving an alarm when for any reason such in-
terval is exceeded, thereby positively indicat-

- Ing a disconnection or short circuit in the pro-
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tecting-line. My present invention, which is
an improvement upon that described in said
application, provides for giving an indication
or alarm when said predetermined fime in-
terval between signals 1s not equaled as well
as when 1f is exceeded, thereby positively in-
dicating a disarrangement of the local alarm-
circuits.

In carrying out the present invention I pro-
vide at the subscriber’s station, preferably in
conjunction with the usunal telephone appara-
tus used with ‘‘central-battery” construction,
automatic signaling apparatus adapted at
regular intervals to ground a metallic tele-
phone-circuit a definite number of times. This
signaling apparatus is preferably of the con-
struction described in my application for pat-
ent filed March 25, 1904, Serial No. 200,013.
This grounding of the circuit energizes a nor-

-

" mally neutral differentially-wound relay in the

telephone-circuit, and said relay closesa local

circuit which gives a signal, such asthe light-
ing of a lamp at the protection-office.

this local circuit is, however, to actuate an in-
terval-measuring apparatus which is adapted
to give an Indication or-alarm when the nor-
mal time interval between signals 1s not
equaled or is exceeded. This apparatus, as
in my application filed April 16, 1903, com-
prises a spring-motor mechanism, (such as or-
dinary clockworks, )which movescontinuously
and at uniform speed a controller-arm or mov-
able contact, and two periodically-advanced
pins or circuit-contacts, between which said
arm operates; but according to my present in-
vention each pin or contact represents a ter-
minal of an alarm or indicating circuit. Un-
der normal working conditions the arm does
not make contact with either pin; but when
the normal time interval between signals is
not equaled the arm engages one pin, closmo'
one alarm-circuit, or when said interval is ex-
ceeded the arm engages the other pin, closing
the other alarm-circuit. XFurthermore, ac-
cording to my present invention the pins are
advanced and the spring-motor mechanism

- The
primary purpose of the periodic closing of
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wound by the power of an electromagnet in

‘the local circuit controlled by: the differen-

tially-wound relay; but this wmdmw may be

‘effected in any suitable way.
The present invention contemplates a pro-

tection office apart from the telephone-ex-
change office, thereby avoiding contusmn ot

mgnals .

It also embraces structural features aﬁord-—"
ing compactness of arrangement, ready ac-
cessibility to and removability of the mech-

anism, and other advantages, also other fea-

tures of imprdvement all of which will be

described in detail in connection with the ac-
companying drawings, wherein—

Figure 1 1s a dla,o"ra,mmatlc view of a sys-
tem embodying the invention. Fig. 2 1s a dia-
crammatic view of the pin-advancing and mo-
tor - winding magnet and associated parts.
Fig. 3 1s a front elevation, and Fig. 4 a top
view, partly in section, of a portion of a board
at the protection office. Fig. 5 isa section on
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line 5, Kig. 4. -Fig. 6 is a detall perspective
of the armature and its actuating connections.
Fig. 7 is a rear view, on a small scale, of part

~of the protection-office board; and Flg 8isa

1O
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- nection through Ca.
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detail of one of the sockets and plugs for con-

‘necting the removable portion of the mechan-

ism to the rear of the board.

Referring to Kig. 1, the apﬁqar’abus at the
substation .or pr otected structure 1s shown

above line L' I.’, the apparatus at the protec-
tion-office below said line and to the left of
line L’ L, and the apparatus at the telephone-
exchange office to the right of line I? LA
85 and 86 are the conductors of a telephone-
circuit connected by two bridges 87 and 88 at
the substation, the former containing the tele-
phone transmltter receiver, and. hook-switch
and the latter contammg Q. bell and condenser.
These parts are arranged and operate in the
usual manner. In addition to the usual tele-
phone equipment at the substation a branch

wire 91, containing a switch 95, leads to
ground ' through signal-sernding mechanism

Ca and Ce. © The function of this mechanism.

which is preferably that described in. my ap-
plication filed March 25, 1904,
200,018, is to periodically and a,t regular in-
tervals durmg normal working of the system
complete the ground connection at Ce or in
case of a disturbance in the local protection-
circuit 94 to 92 to complete the ground con-
The protection-circuit
includes various resistances and springs in a
manner well known in burglar-alarm systems.
The establishment of this ground connection
at the substation completes a grounded cir-
cult by way of conductor 85, battery B. con-
ductor 81 to ground G*at the central station.
This circuit includes one coil of a balanced or
differentially-wound relay Rd, the other coil
of which 1s included in conductor 85. This
relay remains inactive at all times when there
1Is no ground connection at the substation
whether the telephoneis in use or not. This
1s S0 because as each of the coils has the same
number of turns the same current passing

- out and coming back through them, respec-
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tively, produces a neutralizing effect in one
uponthe other; but the passage of currentonly
through one coil by way of conductor 85 ener-
oizes the relay, so that it attracts its armature.
The differential relay Rd controls a local cir-
cult at the protection-office leading from relay-
contact 21 by conductor 2, lamp L7 conduc-
tor 3, switch So, conductor 4, socket 5, pin 6,
windinﬁ' of actuating-magnet Me, conductor
1, pin 8 socket 9, conductor 10 to one pole of
battery B’ and from the other pole of said

battery by conductor 11 to the other contact-

20 of sald relay. The sending of the regular
signals over telephone-line conductor 85 will
close the circuit of battery B’ at predeter-
mined intervalsat the relay-contacts 20 and 21,
thereby periodically lighting lamp L* and ac-
tuating armature 7 of magnet Me¢, causing it

Serial No.

through its pawl m' engaging ratchet-wheel
m” to intermittently advance two pins 12 and
13,connected with said ratchet-wheel. Solong
as the signal impulses indicating normal con-

‘dition of the protected structure are regularly

sent a contmuouslv-rota,ted contact-arm 14,
working between the pins 12 and 13, will not
engage either of said pins. In case, however
the time interval between signal impulses sent;
from thesubstation over wire 85 isnotequaled,
due to a disturbance in the connections pre-
venting the transmitting mechanism from ef-
fecting connection to ground at (¢ at the pre-
determined time interval, the actuating-mag-
net Mc will not be energized to advance pins
12and 13. Consequently the arm 14 will over-
take pin 13, thereby effecting the closure of
an alarm-giving circuit in the following man-
ner: A conductor 13, electrically connected
with arm 14, leads to pin 16, engaging socket
17. Conductor 18 leads from said socket
through lamp L/, resistance R’, to a point 19
on the conductor 10. Conductor 20 leads from

pin 13 to pin 21, socket 22, conductor 23, wind-

ing of annunciator-drop De, conductor 24 to
point 25 on conductor 11. It will therefore

70
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be seen that when the arm 14 engages pin 13

a local .circuit is closed through battery B’

over the path traced above including lamp 1/
and the annunciator De. The glowing of the
lamp and the dropping of the annunciator-
shutter indicates to the attendant at the pro-
tection office that there has been a disturbance
of the protection-circuit.
announced by the giving of an alarm included
in a local circuit closed by the operation of
the annunciator-drop. This circuit is traced
as follows: battery B’ conductor 26, branch
conductor 27, plate 28, armature 29 to annun-
ciator De, conductor 30, switch 381, conduc-

tors 32 and 33, the latter including a bell or

buzzer 34, to the other pole of the battery. In
case disturbances at the protected structure is
such as to close the ground connection at Cea,

thereby causing impulses to be sent over tele-

phone-conductor 85 at greater than normal
frequency, or, in other words, causing the sig-
nals to be sent with such frequency that the
predetermined time interval is not equaled,
the circuit of battery B’ will be closed with
such frequency at the relay-contacts 20 and
21 as to cause the actuating-magnet Me¢ to ad-
vance the pins 12 and 13 with such rapidity

-that the latter pin, 12, will overtake the con-

tact-arm 14. Said pin 12 being connected

‘with one pole of battery B' by way of conduc-

tor 34, pin 35, socket 36, conductor 37, wind-
ing of annunciator-drop Da, conductors 38, 25,
and 11 and the arm 14 being connected with
the other pole of the same battery by the path
previously traced the contact of said arm and
pin closes the circuit of said battery, thereby
energizing annunciator-drop De and causing
1ts shutter to fall. At the same time the lamp

This fact is also
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L will be lighted. The operation of annun- 13°
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ciator Daalso closes an alarm-circuit by way of
its armature 40, conductor 41, switch 42, con-

ductor 43, bell or buzzer 44, conductor 45 to

battery B* and from the other pole of said
battery by conductors 26 and 46 to plate 47.

- The character of the disturbance at the pro-

10O
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- protection-office may be at any time thrown
out of operative connection with the telephone-
30

35

40

50

55

60

05

- 63.

tected station may be distinguished by causing
-the signals sent from the protected structure

to be made up of different combinations of
impulses, according to the nature of the dis-

turbance, producing corresponding effects in

the flashing of the lamp I/. Switch 95 at the

substation in conductor 91 may be used to
-connect or disconnect the protection-circuits

from the telephone-line. At the protection-
office a conductor 50, bridged between con-
ductors 11 and 2, includes a normally open

switch or push-button 51, which may be op-
‘erated to establish a

shunt in the circuit of
battery B’ around the relay-contacts 20 and
By manipulating this push-button the op-

erator at the protection office may operate the
‘mechanism in the same manner as 1t 1s oper-
ated by impulses over the telephone-line 85.

The operation of this push-button is some-
times desirable for the purpose of testing and
setting the apparatus. The apparatus at the

line by opening switch So, thereby prevent-
ing signals sent over telephone-conductor 85
from producmg corresponding closure of the
circuit of battery B’. The engagement of arm

14 with either of pins 12 or 13 will continue

until the progress of the clock mechanism or

‘the rotation of the ratchet-wheel disengages

said parts. So long as the parts remain 1n
engagement the annunciator-magnet of the
corresponding pin will remain energized and
the circuit of battery B*through bell or buzzer

44 or 34 remain closed. The operator being

advised of the disturbance at the protection-
office opens switch 42 or switch 31, thereby

. breaking the local circuit through the alarm
45"

and discontinuing the sounding of the latter.

The general operation of the system will be
cledrlv understood trom the forecromer descrip-
tion. -

Figs. 2 and 5 show more clearly the details
of the connections of conductor 34 with pin
12 and of conductor 20 with pin 13. Conduc-
tor 34 i1s connected with a brush 60, which
bears against the under side of an outer ring
61 of ratchet-wheel 7%, to which ring the pin
12 i1s fixed. Conductor 20 leads to a brush
62, which bears against the under side of a
second ring 63, separated from ring 61 by an
insulating-ring 64. The pin 13 1s fixed to ring
Both of the conducting-rings are insu-
lated in any suitable manner from the works
of the Splmo‘-motor through which the cir-

cuit to wire 15, Fig. 1, leads to arm 14.

Spring-motor mechanism of any suitable
character may be employed for moving con-
tact-arm 14. I have found ordinary clock-

- "\
3

|- works P, Figs. 2 and 4, to be well adapted to

the purpose.

70 is the actuatmo*—sprmg, (dotted lines in

Fig. 2,) connected at one end to a shaft 71,
carr ymg arm 14, and atits other end to ratchet-
wheel m° A sprmg—actnated retammﬂ'-pawl

T2 acts to ecatch and retain ratchet- wheel mt

in its advanced positions.
In practice it has been found desirable to

provide a yielding electrical engagement of

the arm 14 and .the pins 12 and 13. This is
effected by spring-wings 80 and 81 on oppo-

70

75

site sides of arm 14, as shown in Fig. 5, which |

results in prolonging electrical contact of

either pin 12 or 13 with arm 14, and therefore
the length of alarm-signals through lamp L/
and either annunciator Da or Dec.

‘30

As shown in Figs. 4 and 5, the spring-.-mo-' -

tor mechanism, ratchet-wheel, brushes 61 and

62, and pawl 7 are mounted on or located at

one side of a square plate (=, while the mag-
net M¢ and its armature are located between
plates G and H, the latter being secured to a
square base-plate I

p, p'y and p° are posts of the sprmo’-motor'

mechamsm
- Referring to Flgs 5 and 6, R isa rock-shaft

- passing through and having a bearingin plate

40. At oneside of said plate the- shatt carries
the armature m, fixed thereon by a screw .
At the other side of said plate it carries a pawl-
arm o, loose thereon, also an arm ¢, fixed by
a screw ¢'.  Spring 7, coiled about shaft R,
bears at one end against arm ¢ and at 1ts other
end against arm o, the tendency of the spring
being to force the latter arm into parallelism
with armature m. The normal position of
the arm relative to shaft R is, however, de-

termined by screw 7', passing through both

arms o and ¢ and carrying a nut 7°. Pawlm/
is pivoted on arm ¢ and ¢ and held in engage-
ment with ratchet-wheel m* by spring.¢.
Upon cessation of current through the mag-
net Mc¢ the weight of the armature m causes
it to promptly drop away from the magnet-
poles, moving arm o to the left,- Fig. 5, and

causing pawl m’ to engage a new tooth of the

ratchet-wheel. This movement of the pawl
is limited as desired—for example, to pre-
vent 1t from passing over more than one
tooth—by a stop-screw o', passing through
arm o and striking against post ». In case the

clock mechanism has for any reason stopped

the escapement will be jarred into action by
the arm o striking the stop-screw », passing

‘through a bracket #', depending from the

clockworks. (See Fig. 4.) As will be noted,
the armature » and arm o stand approximately

Q0
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at right angles to each other and with the dis- -

position of the other parts conduces to com-
pactness ot the mechanism. Furthermore,
the mechanism is mounted in such position,
Kig.
promptlv fall away from the magnet-poles
upon deénergization of the latter. To set the

125

5, that the weighted armature will

130
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‘arm .o and ratchet 2’ to proper positions rel-

ative to the armature m, the latter is pressed

“against the magnet-poles and the screw 7

turned, thereby -adjusting arm o around the
shaft toward or from fixedarm ¢. Aswill be
understood, the movement of the armature is

o .tra,nsmltted to.arm o through spring » under

IO

normal working of the mechanism. In case,
however, movement -of ‘the ratchet-wheel is
blocked by pin 12 engaging arm 14 move-
ment -of the armature will simply compress

spring 7 without ftransmitting movement to

20

arm o. The vielding connection therefore

‘avoids injuryto-the mecha,msm under these

conditions. |
While I have -herein particularly.described
the spring-motor mechanism and the pin-pro-

pelling and motor-winding magnet as consti-

tuting parts of signal-receiving equipment at
the central protection - office, .th1s apparatus
may be used to advantage 1in other relations.
In my application filed March 25, 1904, Serial

- No. 200,013, similar apparatus is utilized as

_30
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part of the signal-transmitting mechanism at

the substation or protected structure.
It is very desirable to arrange the appara-

tus at.the protection office upon a switchboard

In-as compact and convenient manner as pos-
sible, and .thus make the mechanism at the
same time easily accessible and exchangeable.
The arrangement and means whereby this ob-
ject 1s attained constitute important features
of the invention. The switchboard is two-
sided, thefrontside carrying theannunciators,
lamps, and switches and the rear side the in-

- terval-measuring and alarm-giving mechan-

ism.. Referring to Figs. 3, 4, and 7, X is a
portion of the front of a switchboard, and z 2/

. " are three of a series of vertical strips se-

40
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6o
- by aduplicate thereof.

05

cured to part X by screws 2°.
within.a square space at-the front of the board
the shutters of the two annuanciators D¢ and
Da, the two incandescent lamps I/ L%, the three
switches 42, So, and 31, and push-botton 51,
all pertaining to one substation. The corre-
sponding motor mechanism, circuit-control-
ling pins, brushes, and arm are mounted in
“steeple” within a similar space upon the
base-plate I.at the rear of the board. Said
base-plate bears at its edge against the verti-
cal strips # ' and is fastened thereto by pins

6, 8, 16, 35, and 21 on the plate engaging in

sockets 5, 9, 17, 36, and 22 on the strips. As
we have already seen, Fig. 1, these five pins
and sockets, all.of which are shown in dotted
lines, Fig. 3, constitute separable circuit con-
nections to the mechanism mounted on the
‘base-plate. Should such mechanism fail to
work properly, it can be readily removed (the
pins slipping out.of the sockets)and replaced
Kig. 7Tshows the mian-
ner In which a number of mechanisms corre-
sponding to as many different protected struc-
tures or substations are closely assembled on
the switchboard. Asshown in Fig. 4, the an-

Kig. 3 shows

<& 773,860

nunciator-magnets project through the front

X of theboard 1n to the space between the same
and base-plate l and between thestripszand z'.
No attempt has been made to show 1n this fig-
ure the circult-wiring to the pins, sockets,
push-button, switches, lamps, and annuncia-
tors, which is in practice mostly located in the
space between the vertical strips. These con-
nections have already been described in con-
nection with Figs. 1and 2. Thefive sockets are

preferably of special construction. (Shown in

Fig. 8.) A spring-metal plate has a reduced
portion or neck v, connecting parts ¥’ 7,
the former being secured to one of the verti-

cal strips and the latter carrying the socket
proper.

A spring ¥° projects into a notch #*
1n the socket, so as to bear with considerable
friction against the pin when inserted there-
in. By virtue of the flexibility of the neck v
the pin when pushed into the socket will au-
tomatically move the latter to a pos1t10n of

proper alinement.

It 1s obvious that many modifications may
be made in the details and arrangement of the
apparatus and circuits without depm ting from
the spirit of the invention.

What I claim is— |

1. In an electric circuit, the combination
with an automatic periodic signaling mechan-
1sm, of a device controlled by the signals for

automatically measuring the interval between

signals and indicating when the normal inter-
val 1s not equaled or is exceeded.

2. In an electric circuit, the combination
with an automatic periodic signaling mechan-

70
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ism, of a device controlled by the signals for

automatically measuring the interval between
signals, and g signal-circutt closed by said de-
vice when the normal interval is not equaled

or 1s exceeded.

3. In an electrie circuit, the combmatlon
with an automatic periodic Slgnalmcr mechan-
ism, of a device controlled by the signals for
automatically measuring the interval between
signals, and circuits through two signal de-

vices respectively, one closed by said interval-

measuring device when the normal interval i1s
exceeded and the other closed by said device
when the normal interval 1s not equaled.

4. In an electric circuit, the combination
with an automatic periodic signaling mechan-
1sm, of a device controlled by the signals for

automatically measuring the interval between

signals, and two circuits each contalning an
annunciator and respectively closed by said
device when the normal interval is not equaled
or 1s exceeded.

5. In an electric circuit, the combination
with an automatic periodic signaling mechan-
1sm, of a device controlled by the signals for
automatically measuring the interval between
signals, and two circuits each containing .an
audible alarm and respectively closed by said
interval-measuring device when the normal
interval is not eq naled or is exceeded.

—r
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6. In an electric circuit, the combination |

with an automatic periodic signaling mechan-

~ ism, of a device controlled by the signals for

10

automatically measuring the interval between
signals, two circuits each containing.an an-
nunciator and respectively closed by said in-
terval-measuring device when the normal in-

terval is not equaled or is exceeded, and two

circuits each containing an audible alarm and

closed by the operation of the anhunciators

respectively.
7. In an electric cu'cult, the combination

- with an automatic periodic Slo'nahnc-' mechan-
- ism, of means for automatlcally'measurmg the

t5

20
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35

interval,
oreater or less speed than the third terminal

interval between signals and for indicating
when the normal interval 1s not equaled or is
exceeded, said means comprising two rela-
tively fixed but movable terminals, a third
movable terminal between the other terminals

and traveling in the same path therewith, mo-

tor mechanism for regularly advancmo' the
third terminal at a predetermined speed, means
actuated by electric signals in sald circuit for
advancing the two relatively fixed terminals
at the same speed as the third terminal when
the signals are separated by the normal time
but advancing said terminals at

when said time interval is exceeded or not
equaled, and a signal-actuating circuit closed

by engagement of said terminals.

- 8. In an electric circuif, the combination
with an automatic periodic signaling mechan-
ism, of means for automatically measuring the
interval between signals and for indicating

when the normal interval is not equaled oris

- exceeded, said means comprising two rela-

40

tively fixed but movable terminals, a

third
movable terminal between the other terminals
and traveling in the same path therewith, mo-
tor mechanism for regularly advancing the

 third terminal at a predetermined speed, means

50
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“exceeded, sald means

- actuated by electric signals in said circuit for

advancing the two relatively fixed terminals
at the same speed as the third terminal when
the signals are separated by the normal time

interval, but advancing sald terminals at less

or greater speed than the third terminal when
sald time interval is exceeded or not equaled,
and a circult containing an incandescent lamp
closed by the engagement of sald terminals.

9. In an electric circuit, the combination |

with an automatic periodic signaling mechan-
1sm, of means for automatically measuring the
interval between signals and for indicating
when the normal interval is not equaled or is
comprising two rela-
tively fixed but movable terminals, a third
movable terminal between the other terminals
and traveling in the same path therewith, mo-
tor mechanism for regularly advancing the
third terminal at a predetermined speed, means
actuated by electric signals in said circuit for
advancing the two relatwely fixed terminals

the signals are separated by the normal time
interval, but advancing said terminals at less
or greater speed than the third terminal when
said time interval is exceeded or not equaled,
and two signal-actuating circuits closed re-
spectively by engagement of said terminals.
10. In an electric circuit, the combination
with an automatic periodic signaling mechan-
1sm, of means for automatically measuring the
interval between signals and for indicating
when the normal interval is not equaled or is
exceeded, said means comprising two rela-
tively fixed but movable terminals, a third
movable terminal between the other terminals
and traveling in the same path therewith, mo-
tor mechanism for regularly advancing the
third terminal at a predetermined speed,

| means actuated by electric signals in said cir-

cuit for advancing the two relatively fixed
terminals at the same speed as the third ter-
minal when the signals are separated by the
normal time interval, but advancing said ter-
minals at less or o*reater speed than the third
terminal when S&Id time interval 1s exceeded
or not equaled, two signal-actuating circuits
each contalning an annunciator and closed re-
spectively by engagement of said terminals,
and an incandescent lamp contained in both of
said circuits. |

11. The combination with a main circuitand

. an automaticsignaling mechanism for sending

periodic-signals over said circuit, a local cir-
cult, means actuated by the signal impulse in
the main circuit for opening and closing the
local circuit, and interval measuring and in-
dicating mechanism actuated by said local cir-
cuit for automatically measuring the interval
between signals and indicating when the nor-
mal mterval is not equaled or 1s_exceeded
12. The combination witha main circuit and

anautomatic signaling mechanism for sending

periodic signals over said circuit, a local cir-

cuit, means actuated by the signal impulse in

the main circuit for opening and closing the
local circuit, a switch in the local circuit a,da,pt—
ed to be 0pened to throw the same out of op-
eration, and interval measuring and indicat-
1ng mechanism actuated by sald local circuit
for automatically measuring the interval be-
tween signals and indicating when the normal
interval is not equaled or is exceeded.

18. The combination with amain circuitand

an automatic signaling mechanism for sending

periodic signals over said circuit, a local cir-
cuit, means actuated by the signal impulse in
the main circuit for opening and closing the
local circuif, an incandescent lamp in the local
circuit, and interval measuring and indicat-
ing mechanism actuated by said local circuit
for automatically measuring the interval be-
tween signals and indicating when the normal
interval 1s not equaled or 1s exceeded.

The combination with a metallic circuit
normally used for another purpose and per-
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- permanently erounded,

IO

or potential generator, of a differentially-
wound relay having one coil in each conduc-
tor of said circuit, an automatic signaling
mechanism for sendmg periodic and varying
signals by grounding the conductor leading
from that pole of said generator which is not
thereby closing a
oround - circuit from the ogenerator through
one coil of the dlfl?erentla,lly wound relay to
actuate said relay.and so close a local circuit

normally open at armature-contacts of the re-
lay, and interval measuring and indicating

- mechanism actuated by said local circuit for

automatizally measuring the interval between
signals, and indicating when it is not normal.

- 15. The combination with a metallic circuit
normally used for another purpose and per-

- manently grounded at one pole of its battery

20

30

- 35

40

a local circuit and means actuated by signal

55

60

permanently ‘grounded,

or potential generator, of a differentially-
wound relay having one coil in each conduc-
tor of said circuit, an automatic signaling

mechanism for sending periodic and varying

signhals by grounding the conductor leading
from that pole of said generator which is not
thereby closing a
ground - circuit from the generator through
one coil of the differentially-wound relay to
actuate said relay and so close a local circuit
normally open at the armature-contacts of the
relay, interval measuring and indicating mech-

anism actuated by said'local circuit for auto-.

matically measuring the interval between sig-
nals, and indicating when i1t is not normal, a
shunt of the local circuit-around the relay-ar-
mature contacts, and a normally open circuit-
closing device in said shunt.

- 16. The combination with-a main mrcmt of

a local circuit and means actuated by mgnal-

impulses in the main circuit for closing said
local circuit, a signaling-circuit Ieadmg from
one pole of a generator to a rotatable termi-
nal and from the other pole of the generator
by two branches to two rotatable relatively
fixed terminals on opposite sides of the ter-
minal arm, signal-actuating means in ‘each of
said branches, motor-mechanism for rotating
the terminal arm at predetermined speed, an

electromagnet in the local cirenit for causing

the other terminals to rotate at the same speed

as the arm when the signals in the main circuit

are separated by the normal time interval.
17.. The combination with a main circuit, of

impulses 1n the main circuit for closing said
local circuit, a common generator in said local
circuit, a signaling-circuit leading from one

pole of the generator to a rotatable terminal

arm and from the other pole by two branches
to two rotatable relatively fixed terminals on
opposite sides of the terminal arm, signal-ac-
tuating means in each of sald branches, mo-
tor mechanism for rotating the terminal arm
at predetermined speed, an electromagnet 1n
the local circuit for causing the other termi-

| when the signals in the main circuit are sepa-
‘rated by the normal time interval.

18. The combination with a main circuit, of
a local circuit and means actuated by signal
impulses in the main circuit for closing said
local circuit, a common generator in said local
circult, a signaling-circuit leading from one
pole of the generator to a rotatable terminal
arm and from the otherpole by two branches to

- two rotatable relatively fixed terminals on op-

posite sides of the terminal arm, signal-actu-
ating means in each of said branches, motor
mechanism for rotating the terminal arm at

75

predetermined speed, an electromagnet in the

local circuit for winding the motor and rotat-
ing the other terminals at the same speed as
the arm when the 51gnals in the main circuit
are separated by the normal time interval.
19. The combination with a main circuit, of
a local circuit and means actuated by signal
impulses in the main circuit for closing said
local circuit, a common generator in-said lo-
cal circuit, a signaling-circuit leading from
one pole of the generator ‘through an incan-
descent lamp to a rotatable terminal arm and
from the other pole by two branches to two
relatively fixed terminals on opposite sides of
the terminal arm, an annunciator in each of
said branches, circuits through two audible

alarms closed respectively by the operation of

said annunciators, motor mechanism for ro-
tating the terminal arm at predetermined
speed, an electromagnet in the local circuit
for rotating the other terminals at the same
speed as the arm when the signals in the main
circult are separated by the normal time in-
terval.

90. The combination with an electric cir- |

cuit, of means for sending signals thereovey
at regular and varying intervals, of local
alarm-circuits having movable terminals in-
termittently advanced by the action of said
signals, and a movable arm adapted to make
contact with said terminals and close said
alarm-circuits when said interval isnot equaled
or is exceeded.

21. The combination with circult-terminals,
of motor mechanism for moving one terminal,
an electromagnet and its armature for mov-
ing the other terminal, and connections be-

tween said armature and terminal comprising

a power - arm and a ylelding connection
through which the armature imparts its work-
ing stroke to said power-arm.

92. Thecombination with circuit-terminals,
of motor mechanism for moving one terminal,

‘an electromagnet and its armature for mov-

ing the other terminal, and connections be-
tween sald armature and terminal comprising
a rock-shaft to which the armature is secured,

a power-arm loose on said shaft, and a spring

through which rotary movement of the shaft
in one direction is imparted to said arm.
23. Thecombination with circuit-terminals,

65 nals to rotate at the same speed as the arm | of motor mechanism for moving one terminal,
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an electromagnet and its armature for mov-
ing the other terminal, and connections be-

tween said armature and terminal comprising

LO

20

25

a power-arm, a yielding connection through
which the armature impartsits working stroke
to said power-arm, adjusting means for deter-
mining the relative positions in which the ar-
mature and power-arm are held by the ten-

‘sion of the spring, and a stop limiting the

movement of the power-arm 1n its non-work-
ing stroke.

24: The combma,tlon with mrcult-termma,ls

of motor mechanism for moving one terminal,

an electromagnet and 1ts armature for mov-

ing the other terminal, and connections be-
tween sald armature and terminal com prising

a power-arm approximately at right angles to

the armature, and a yilelding connection
through which the armature imparts 1ts work-
ing stroke to said power-arm.

25. The combination with circuit-terminals,

~of motor mechanism for moving one terminal,

an electromagnet and its armature for mov-

ing the other terminal, and. connections be--
tween sald armature and terminal comprising

‘a rock-shaft to which the armature is secured,.
'a power-arm loose on said shaft, a fixed arm

on the shaft, a spring bearing at its ends
against said arms respectively and tending to

force them apart, and a loose connection be-

tween sald arms hmltmg their separation by
the spring but permitting them to move toward
each other against the tension of said spring.
26. The combination with circuit-terminals,
motor mechanism for moving one terminal, an
actuating-electromagnet for moving the other
terminal, and a base upon which said mech-

anism is mounted, of pins on said base en-

7

i
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35

oaoing sockets on-a switchboard or analogous

support to removably hold said mechanism in
operative position, sald pins and sockets con-

on the base.

In testimony whereof I havesigned this
specification in the presence of two subscrib-
Ing witnesses.

- FRANKLIN S. HOLMES.

Witnesses:

- G. M. Locgwoob,

Taomas C. BeHAN.
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