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Lo «ll wwiom 6 maly conceri:

Be1it knownthatI, Epwarp K. HerTrorp, a
citizen of the United States of America, resid-

“1ng at Washington, in the county of Daviess

and State of Indiana, have invented certain
new and useful Improvements in Telephone
all-Registers and Time-Indicators, of which
the following is a specification.

This invention relates to indicators, and
particularly to a device for registering the
time consumed by operators in telephone-ex-
changes in answering a call or a series of calls.

An object of the invention is to produce
novel means whereby the number of calls com-
ing intoaswitchboard or atelephone-exchange
1s automatically registered, and, in combina-
tion therewith, means for indicating or regis-
tering the time consumed by the operator in
" plugging out” the call or series of calls,
ther ebv enabhnﬂ the management of a telu-
phone- 8‘{01131106 to figure the e ficiency of an
operator and ascertain the degree of perfec-
tion of the service.

Kurthermore, an object of the invention isto
provide novel means by starting a time mech-
anism at the instant the call is made on the
switchboard as indicated by the pilot and line
lights, means for arresting the timing mech-
anism, and the promptness with thh a call
was answered.

T'he invention further contemplates the pro-
vision of novel means coacting with the time-
starting mechanism whereby a call-indicator
1s moved one degree on the receipt of each
call on a gection of a switchboard, it being my
purpose to provide one instrument for each
section of the switchboard of a telephone-ex-
change.

I‘m thermore, an object oi the 1nvention is
to provide means whereby the manager or of-
ficial of the company who superintends the

‘work of the operators may observe the time

of the call at a point remote from the opera-
tors occupying the sections of the switch-
board, it being the purpose of this invention
to have the mechanism connected electrically

1n series with the conductors for supplying

electricity to the lights of the switchboard and
to the receiver in possession of the operator.

Finally, an object of this invention is to pro-
duce a system designed to coact with an or-
dinary telephone-exchange switchboard by
which a register of each section 1s taken as

mentioned above, the said apparatus being

compact 1n structure and being comparatively
simple 1n its construction, proving satisfac-
tory in use, and comparatively inexpensive.

With the foregoing and other objects in
view the invention consists in the details of
construction and in the arrangement and com-
bination of parts to be hereinatter more fully
set forth and specifically claimed.

In deseribing the invention in detail refer-
ence will be had to the accompanying draw-
ings, forming part of this specification, where-
in like characters denote corresponding parts
throughout the several views, in which—

Figure 1 18 a view 1n elevation, illustrating
an Indicator or a seriesof indicators. Fig. 2
1S a sectional view of the casing shown 1n Fig.
1. Kig. 3 i1s an enlarged plan view illustrat-
1ng one of the sections of the indicator which
1S deswned for the purpose of being connect-
ed to indicate one section of the switchboarc d.
Kig. 4 1s a vertical sectional view APProxi-
mately centrally of Fig. 1. Fig. 5 is a sec-
tional view taken approximately at right an-
oles to the section shown in Fig. 4. Tig. 6
1S a perspective view of the call-actuating de-
vice. Kig. Tisa perspective view of the tim-
ing-controller. Fig. 8isadiagrammaticview
of the circuits, showing parts in elevation.

In the drawings, A indicates a casing con-
talning a series of registers, (here shown as
eight, indicated by the letters B, C, D, E, T,
(r, H, and 1,) all of which are supposed to be
connected to a switchboard of a telephone-ex-
change, one of said registers being electric-

ally connected to a section of a switchboard.

The registering device 1s designed for the
purpose of indicating the calls which are to
be registered on the dials ¢ and «', the former

numbering the calls up to one hundred and the
latter being actuated so that the indicators
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move one space when the indicator on the sec-

tion @ has made a complete rotation.

The mechanism for operating the call-indi-
cator 1s automatically oper ated electrically
“and when a call is registered on a switchboard
as indicated by the pllot licht and the lime-
licht on said switchboard. To that end a
magnet is provided for each of the indicators

B to I, inclusive, the said magnet being elec-

tI‘ICELl]V connected to an ordmary smtchboard
‘or-it'may be connected with the pilot-light, so
that when the pilot-light is plugged out by

an operator the current through the magnet
It 1s also my purpose to ha,ve the |

i1s broken.
apparatus connected to the supervisor below
the ©
pilot- ho'ht in order that there may be indi-
cated on the timing and call mechanism the

“time consumed by the operator in disconnect-

ing or cutting out the subscribers after they
have finished their conversation.

Referring to Fig. 4, a magnet 5 is illus-
trated havmﬁ* a, double pole one pole of
which 1s desw‘ned for the purpose of actuat-
ing a time-arresting mechanism (to be here-
inafter described) and the other pole being
designed for the purpose of attracting the
armature §’, which armature is hinged to the
The armature ' has an ancrular ex-
tension lying under the magnet, which is en-
gaged by a spring 5°, here 111ust1 ated as an
ordma,ry leaf-spring. The spring shown

holds the armature norma,lly out of contact.

with the pole of the magnet; but the tension
of the spring is such that it is overcome when
the magnet is energized and the armature 1s
attracted thereby. To the upper end of this
armature o' is pivotally connected an operat-
ing-arm &', which has struck therefrom a pawl
b°, deswned and positioned to engage succes-

| swely the teeth of the toothed wheel #° on the

spindle 27, the said spindle carrying the indi-
cator 0°, which travels over the face of the
register c. !

Kach time the magnet 1s energized, which

- oceurs each time the pllot light 1s 1llum1nated

5o

55

the armature 1s attracted fmd the operating-
arm 1s projected to bring the pawl into en-
gagement with a tooth of the wheel )’, there-
by moving the said wheel the distance of one
tooth.
operating-arm the yielding action of the pawl
permits it to ride over and back of the next
succeeding tooth for a repetltlon of the oper-
ation just mentioned.

Referring to Fig. 5, it will be observed that

a gear- wheel b’ 1s mounted to turn with the

60
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Spindle 0" and meshes in turn with a gear-

wheel 6, which is loosely mounted on the

central arbor ¢ of the timing mechanism. The
oear-wheel /" carries a collard', which rotates
with the said wheel, and projecting from the
upper surface of the collar is a stud 5", which
with each rotation of the collar engages a
tooth of a gear-wheel 5", which is mounted

ing an indicator 5%,

‘ring-off ” light as well as to the original

On the retrograde movement of the

77 L, D48

on a spindle 3%, the last-named spindle carry-

of the registering-surface. .
Inordertogive anexample of the operation,
reference will be had to Fw“ 3, in which the

registers ¢ and ¢ stand at 14:” and 4,000,

rGSpectwelv, thus showing that the mdlcator
p® has turned forty times and has moved In

“addition thereto fourteen spaces on another
revolution, thus designating that four thou-

sand and fourteen calls have been made on the

section of the switchboard to which thls par-
“ticular indicator is connected.

I may, if found desirable, restore the indi-
cators to the zero-point, which action might be

which is moved one space

70

75

30

termed a *‘neutralization” of theindicators. I

accomplish this result by an old mechanism
common to stop-watches through the medium

of cams 5" and a sliding rod 4", designed to

turn the indicators at the will of the operator.
As such neutralizing mechanism is old in the
art. a detail description of the means by which
it is accomplished need not, it is thought, be
glven.

Having now described the manner of regis-

QO

tering the calls, the timing mechanism will

be dlsclosed | o
In Fig. 3 the gearing for the tlmmcr mechan-

ism is well shown in “dotted lines, and as any

ordinary timing movement may be employed
it 1s believed unnecessary to dwell at length

on this phase of the combination.

The outline of the mainspring of the tim-

ing mechanism is shown by the dotted line &,

and the gear-wheel ¢ 1s mounted on the arbor

¢, rotated by the mainspring. The gea,r-wheel

¢ is in mesh with the pinion 7 on the arbor /.
A gear-wheel g is carried by the arbor /7,

and i1t meshes mth a pinion /4 on the arbor 4.

A gear-wheel 7 is carried on the arbor 4, the
said wheel « meshing with the pinion 7 on the
arbor 7'. The arbor s’ carries a wheel 4,
meshing with a pinion / on the arbor L. A
gear- wheel m.on the arbor I/ meshes with the

‘pinion 7, which pinion is controlled by the

balance- wheel 0.

By means of the train of gearing desecribed.

the arbor ¢ of the seconds-hand ¢ 1s rotated,
the said seconds-hand being of the sweep type.
A pinion p is carried by the abor ¢, and a

oear-wheel ¢ on the arbor ¢ meshes there--

with and with the pinion 7, which pinion 7

‘meshes with the wheel s on the arbor ¢ of the
The minute-hand » 1s mounted
on the arbor 7/, and by the gearing described
‘the seconds-hand ¢/, the minute-hand », and

hour-hand 4.

the hour-hand 2 are moved.. |

1t.1s to be understood that I do not wish to
be limited with respect to the construction and
arrangement of the timing movement, as any
or dmary device may be used.

Cams 5 and an operating-rod Z)” are also

provided for neutralizing the seconds, minute,

95
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and hour hands similar to that used for neu- .

tralizing the call-register.
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In order to start the timing mechanism si- |

multaneously with the receipt of a call and
the illumination of the pilot-light and to stop
the timing mechanism when the light is
plugged out by the operator, I provide an
electromagnetically - operated starting and a
mechanically -operated stoppine mechanism
coacting with the balance-wheel, hair-spring;,
or other part of the movement. To accom-
plish the result, an armature D’ of the shape
and arrangement of the armature 4’ is mount-
ed to be attracted by the other pole of the
double magnet. A lever D?is pivoted at D
and has one end connected to thearmature D’.
The lever D* has its end pivoted to a link D,
and the link 1n turn is connected to a sweep-
arm D’, having its end D’ pivoted to the cas-
Ing.

The sweep-arm carries a spring-shoe D',
which is designed to engage the balance-wheel
of the timing mechanism. When the arma-
ture D’ isattracted, it movesthe parts to throw
the shoe lightly into engagement with the bal-
ance-wheel and with a reverse movement,
which should be pronounced, the shoe acts to
move the balance-wheel to start the same in
orcder to prevent the stopping of the said bal-
ance-wheel on what is known as the ‘‘dead-
center.” The armature D’ is moved when re-
leased by the magnet by the spring °, as fully
shown in Fig. 4. ~

A pilot-light E 1s provided for each regis-
ter, the saild light and the magnet being con-
nected in series with the pilot-liecht E* of the
switchboard E* through the conductors X 'Y Z.

The operator’s receiver R is connected in
series by the conductors R’ and R?, through
the switch R”, withan instrument R*, by which
the chief operator may cut in on the operator’s
receiver in order that the instrument R* may
receive the same as the operator’s receiver,
thus enabling the chief operator to tell whether
the operator is cutting in on a line for the
purpose of listening. -

The subsecriber’s line, comprising the con-
dauctors S and &', 1s connected to the switch
E’ and to the pilot-licht E2.

In operation when the subscriber calls the
pilot-light E? will be illuminated, and as the
pilot-light Y’ in the chief operator’s room is
in series with the pilot-light E* it will be illu-
minated at the same time, and as soon as the
call 1s plugged by the operator pushing the

plug in the switch-jack of the board the pilot-
The magnet, which i1s

light will be cut out.
also in serles with the pilot-light, will be en-
ergized when the pilot-lights are illuminated,
and it will be demagnetized with the cuttmcr
out of the pilot- hghts. With the energiza-
tion of the double magnet with each call, as

above stated, the armatures o and D’ will be

simultaneously attracted, the one, §’, operat-
ing the call-indicator the distance of one tooth,
and the other, D', causing the disengagement
of the brake-shoe with the balance-wheel of

cutting out of the

3

the timing mechanism, which will run until
the armature D’ 1s disengaged from the - pole
of the magnet, which 1s accomphqhed by~the

tion of the magnet, and the ‘Lctlon of the SPring
°, which throws the armature from the pole of

the magnet and by the mechanism hereto-.
fore desceribed throwing the brake-shoe into
engagement to the balance-wheel of the tim-

1ng mecham%m

Tt will thus be observed that the fiming
mechanism runs only until a call 1s answ ered
by the operator. Hence the time indicatec
on the several dials will be the time consumed
in answering the number of calls Indicated
on the call-register, and the chietf operator
may know what time has been consumed 1n
answering the number of calls in order that
the efficiency of said operator may be judged.

The construction, operation, and advan-
tages will, 1t 1s thought, be understood from
the foregolng description, it bei

ng noted that
various changes may be resorted to in the
proportions and details of construction for
successtully carrying the invention into prac-
tice without departing trom 1its scope.

Having tully desceribed the invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

1. In a call-timing register, suitable timing
mechanism, suitable call-indicating mechan-
ism, electromagnetically-operated devices for
controlling the timing mechanism, an indicat-
ing-circult for a switchboard of a telephone-
exchange, and means for electrically connect-
Ing the said contr olling mechamsm to said 1n-
dicatin o-circuilt.

9. Ina call- timing remstel suttable timing
mechanism, suitable call-mdlc&tmg mechan-
1sm, electromagnetically-operated devices for
controlling the timing mechanism, conductors
for connecting the electromagnetic device 1n
series with a switehboard, whereby the said
electromagnetic device is energized and de-
magnetized respectively when a call is made
and plugged out.

3. In a call indicator and timer, timing
mechanism and call-registering mechanism, a
magnet connected in series w1th a switchboard,
armatures attracted by the magnet, means for
moving the armatures from the poles of the
magnet, a connection from one armature for
moving the call-register, a connection from
the other armature for starting and arresting

a timing mechanism, the said magnet beingen-

ergized and demagnetized respectively when

thesubseriber calls, and the call1s plugged out.

4. In a call indicator and timer, timing

mechanism and call-registering mechanism, a
magnet, armatures on each end of the mag-
net, a connection from one armature for mov-
ing the call-registering mechanism, a connec-
tion from the other armature for starting and
arresting the timing mechanism, a switch-
board, conductors from the switchboard to

pilot-licht, the demagnetiza-
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net a connectlon from one arm
‘ing the call-registering mechanism, a connec-
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the magnet, connecting the said magnetin se-

ries with the switchboard, whereby the mag-

net 1s energized when a call is made and de-
magnetized when the call is plugged out, a
pilot-light for the registering device, and con-
ductors for connecting the pilot-light in se-
ries with the switchboard.

5. In a call indicator and timer, timing
mechanism and call-registering mechanism, a
magnet, armatures on each und of the mag-
mature for mov-

tion from the other armature for starting and
arresting the timing mechanism, a pilot-light
for each timing mechanism, conductors for
connecting the magnet and the last- named
pilot-light of a telephone-switchboard, where-
by the pilot-light is illuminated and cut out
anc whereby the magnet 1s energized and de-
magnetized respectwely when a call comes
into the switchboard and 1s plugoed out.

6. Inacall register and timing device, tim-
ing mechanism and call-registering mechan-

1sm, a magnet having a double pole, arma-

tures for the poles, a spring for holding the
armatures normally out of engagement Wlth
the poles, a connection from one armature for
actuating the call-registering mechanism, a
series of links and levers operated by the
other armature, a spring-shoe carried by one
of the levers pOSItloned to alternately release
and engage a part of the timing mechanism
for the purpose of starting and arresting
sald mechanism, the relation of parts being
such that the timing mechanism is started

when a call is registered and arrested when |

-mechanism; means for controlling the tima

ing mechanism:

771,548

the magnet is demagnetized, a telephone

switchboard, conductors for connecting the
magnetin series with the switch-jacks, a pilot-
light near the timing and call register, con-
ductors for connecting the pilot-light in se-
ries with the operator-controlled circuits of

the switchboard, the relation being such, that

the light is illuminated and the magnet isen-
ergized on the receipt of the call and that the
light be cut out and the magnet be demagnet-
1zed with the plugging out of the call at the
switchboard.

7. In a call-timing register; a suitable ¢
ing mechanism; a suitable call - indicati

1m-
ng
ng
and call-indicating mechanism; an indicating-

circuit for a switchboard of a telephone-ex-

change; and means for utilizing a current of
the 1ndicating-circuit to actuate the timing
and .call-registering controlling means.

8. In a call-timing register; a suitable tim-

mechanism; means for controlling the timing
and call-indicating mechanism; an indicating-

circult for a switchboard of a telephone-ex-

change; and means for moving the timing and
call-registering controlling means with each
chancre of current in the mdlc“t,tmo -circuit.
In testimony whereot I affix my signature, in
the presence of two witnesses, this 21813 CLW of

January, 1904. |
EDYVARD‘ K. HERTFORD.

Witnesses:
JAMES W. OGDON,
Eruramr INMAN.

a suitable call -indicating
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