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To all whom. it may concern: _
- Beitknown thatI, FRANK NORRIS REEVES,

a citizen of the United States, residing at New

York, in the county of New York and State of
New York, haveinvented certain new and use-
ful Improvements in Trounble-Tests for Au-

tomatic Telephone Systems, (Case B;) and I

do hereby declare the following to be a full,
clear, and exact deseription of the invention,
such as will enable others skilled in the art to

‘which itappertainsto make and use the same.
- My present invention relates to improve-

ments in automatic means for indicating the

occurrence of electrical or other trouble in-
‘the operation of automatic telephone systems,

and has for its primary objeet the prevention

of delay or interruptions in such systems by

the immediate notification of the switechboard-
attendant of the presence of such trouble
either in the exchange or on the line.

The present invention is especially appli-

cable to those automatic systems in which all
the switching operations at central are con- |

trolled or operated by a single power device,
but is designed with especial reference to the
system shown and described in United States

Letters Patent to Ernest A. Faller, No. 686,392,

granted November 19, 1901. | |

In the system shown in the above- men-
tioned patent each successful switch is ac-
companied by or depends upon one complete

‘revolution of a so-called ‘““master-shaft.”
- When the system is in order, each revolution:

~of this master-shaft is completed in a prede-
This.
revolution of the said shaft, however, is not
continuous, but its motion isinterrupted once
and resumed again. The wholeeycle, though,”
occupies a predetermined period, as above.

termined length of time and nolonger.

stated. - Should any trouble occur to prevent
a complete switch from heing effected or

‘should anything happen to prevent this mas-

ter-shaft from making its revolution in the
prescribed time, including its failure to start
again after'its usnal momentary stop, the de-

lay will cause the operation of a signal which
- will notify the attendant of the oceurrence of
~ trouble. '

.To this end my said invention comprises

trouble will bring said contacts into

‘the periphery of the cam Q'.

the combination and arrangement of parts

hereinafter more fully desc¢ribed, and pointed
out in the claims. |

~ Referring to the accompanying drawings,
Figure 1 represents, partly in diagram, the

| apparatus comprising my invention, together
| with parts of the Faller system with which it
1s adapted to codperate; and Fig. 2 is an en-

larged central vertical section of the dash-pot.
Similarlettersrefer tosimilar parts through-
out both views. L
Referring to Fig. 1, U represents the ro-
tating contact-maker, S’ the restarting-mag-
net, V the selector, X' the selector-battery,

| connected in circuit with the said rotating
contact-maker, magnet, and selector, T the
‘master-shaft, and Q' the cam for locking out
the clearing-out carriage, all substantially as

shown and described in said Patent No.

| 686,892, the same letters of reference being

used to indicate these parts as are employed

| to indicate similar parts in the said patent.

My invention consists in this instance in

‘tapping the selector-wires by four wiresa b
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¢ d and connecting these to the four contact-

springse’, €% €%, and e*; constituting an emer-

gency contact device, the said springs being
mounted upon a rigid insulating-support ¢°
and providing means which in the case of

engagement,and thereby complete the circuit

‘through the coils of the restarting-magnet S’

and sound a call in the éentral station. This
operating meanscomprisesamong other parts
a lever f of the second order, pivoted, as at 7,
and provided with a roller f?,which rests upon
Pivoted, as at
/7, to the power end of the lever fis a depend-

ing rod g, which is secured at its lower end:
to the piston & of a dash-pot 7.

This dash-
pot consists, preferably, of a eylindrical cas-

ing h? containing the piston A and a suitable

quantity of oil or other liquid 3. This pis-

ton 1s provided with a capillary opening A°

and a valve A% the latter opening down
against a spring A surrounding the valve-
stem. Bythisarrangement the motion of the

‘piston downward is retarded, owing to the
| restricted character of the opening 7°, while

proper
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its upward movement may

=

~ rapid, as the valve h* will then open and

5 |

~ threaded cap IS

IO

oreatly reduce the resistance of the oil, as

the opening through the valveis much larger

than the capillary opening 2% The top of

the dash-pot is preferably closed by a screw-
A trigger [, preferably of
insulating material, is mounted fast on the
rod ¢
of the dash-pot is allowed to descend to a

predetermined extent said trigger will en-

cage the contact-spring e’ and complete the

~ trouble-circuit, as hereinafter deseribed.

“and stopped twice. By the first portion of
its revolution the calling-shuttle isdropped—

It will be seen from the Patent No. 656,392

‘that for each cycle of operations to perferm

a complete switch the master-shaft is started

 that is to say, the line-terminals of the call-
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master-shaft T rotates through an arc of
“about thirty degrees, then stops momentarily

ing subscriber are placed in the first prepara-
tory or selective position before actually
 connecting them to the loop -circuit. The
second part of the revolution of said master-

shaft eauses the dropping of the called-sub-

seriber’s shuttle and the completion of the

switeh, including the actuating of the ringer
mechanism. Assumingthat the full-line po-

sition of rest, the operation is as follows:
When a call is sent in to the exchange, the

. and starts u,p.“again’ as s.ta,ted, and rotates

~ continuously through the remaining three
35

the next call is sent in. It will be seen,

40

hundred and thirtv degrees, then stops until

therefore, from Fig. 1 that immediately af-

and is so located that when the piston

‘gition of the cam Q' and leverfis the po-

ter the cam Q' starts to rotate the lever f

will commence to desecend; but owing to the
resistance offered by the dash-pot this de-
seent is necessarily very slow. If the sys-
tem is in good working order, the pause of the
cam Q' at the end of the first thirty degrees
will not be of sufficient duration to allow
the lever f to descend to any appreclable ex-
tent, the notch in the cam passing the roller

before the trigger & can descend far enough
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to engage the emergency contact.
ever, owing to any one of many causes the
said cam does not rotate through about the
first sixty degrees in the prescribed time or
if it fails completely to start after making its
first stop—that is, stop in the position shown
in dotted lines, Fig. 1—this will give the lever

s¢ f time to descend and to such an extent that

60

the trigger & will engage the spring ¢’ of the

emergency-contact device, bring it in contact

with spring €2, and also send the spring €’ into
engagement with spring e?, the spring ¢’ and
¢8 being permanently separated by the insu-
lation €°. When this takes place and as soon
as the rotating contact-maker arrives.at the
position shown in the drawings, a circuit is
completed, which may be traced as follows:

From plus pole of battery X', coil of restart-

ing-magnet S', wire d, contact-springs ¢* and
3, wire ¢, segment v of rotary contact-maker,

If, hOW-.-

its usual cycle.

2
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magnet will act as though a proper call had

‘been sentin—thatis, it willrestart the master-
‘shaft and cause the power device to go through
‘When the cam Q' resumes 75
‘its rotation, it will lift the lever fand return it
Very little resistance,

to its initial position.

be much more | brush #?, brush «’ pin u, wire 0, contact-
spring €%, spring ¢, wire a, then back to-

battery X'. Thecircuit being thus completed
through the restarting - magnet S', the said

79

however, will be offered to its motion, since

‘the valve of the dash-pot opens and allows
80

the oil to low freely through its piston. It

“will thus be seen that while in the operation
of the system this- trouble-test device will
‘always attempt to establish the said emer-

gency contact it can only do so if actual
trouble of some character either on the line
or in the exchange or at the subseriber’s in-
strument occurs,as otherwise the master-shaft

will perform a revolution before the trouble-

test has had time to establish its circuit.

The completion of the above circuit has ex-

actly the same effect as sending in a call for
instrument 00—that is to say, instead of the
call-signal being sent to a subseriber it issent

to instrument No. 00 in the exchange, which
notifiesthe attendant thatsomethingis wrong.
The selector-circuit 00 is used for this pur-

pose for the reason that such a circuit is never
used forasubseriber. This callisdesignated

“No. 00” for the reason that the selector-

wires tapped are those connected to pin No. 0

and segment No. 0 of rotating contact-maker.

‘Further description of the selector is not nec-

essary, since it does not codoperate in any way
with my invention and is shown simply to in-
dicate which of its circuits are tapped in ap-
plying my invention to the Ifaller system.
The operation of all the system for making
the call No. 00 is just the same as for mak-
ing any other call, except in the case of the
call No. 00 the part usually performed by the
selector is performed by the emergency-con-
tact device. After the emergency call 1s
sounded the apparatus will clear out and con-
tinue repeating the call until answered.
Having thus described a form of my inven-
tion, I do not wish to confine myself to the
specific arrangement shown, since this may

be modified in many ways without departing

from the spirit of my invention; but

What I claim, and desire to secure by Let-
ters Patent of the United States, 18—

1. In atrouble-testfor automatic telephone

systems, the combination with switching

mechanism adapted to perform a fixed cycle
of operations in establishing each complete
switeh, of automatic means at the central ex-
change for positively indicating the failure
of said mechanism to complete said cycle.

2. In atrouble-test for automatic telephone
systems, the combination with switching
mechanism adapted to perform a fixed cycle
of operations for each complete switch In a
prescribed time, of automatic means at the
central exchange for positively indicating the
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failure of said mechanism to complete said
cycle in said preseribed time. |
3. In atrouble-test for automatictelephone

systems, the combination with switching

mechanism adapted to perform a fixed cycle
of operations for a complete switch in a pre-
scribed time, of automatic means for send-

Ing a positive call into the central exchange

upon the failure of said mechanism to com-
plete said eycle. |

4. Inatrouble-test for antomatic telephone
systems, the combination with switching
mechanism including a single power device
for effecting a plurality of switches, an emer-
gency contact, a time device operated by said
power device and operating said emergency
contact, and indicating means controlled by
sald emergency contact for indicating the
failure of said power device to complete a
switch. -

5. Inatrouble-test for automatic telephone
systems, the combination with switching

mechanism adapted to perform a fixed cycle |

|

1

3

of operations in esta,blishing each complete
switch, calling apparatus, an emergency con-
tact for initiating the operation of said ap-

paratus, and means for operating said emer-

gency contact, said means including a time

device adjusted with relation to the time of

the said cycle. - | |

6. Inatrouble-test for antomatic telephone
systems, the combination with switching
mechanism including a single power device

for effecting a plurality of switches, a cam-

operated lever actuated by the said power
device, a time device comprising a dash-pot
connected to said lever, a call-circuit, an
emergency contact controlling said circuit,
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and means actuated by thesaid lever and time |

device for operating the emergency contact.

In testimony whereof I a
in presence of two witnesses. |
| FRANK NORRIS REEVES.
- Witnesses: | o
ERNEST A. FALLER, -
JAMES W. CHISHOLM.
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