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To all whom it may concer:

Beitknownthat I, James A. KEN~y, of Chi-
cago, in the county of Cook and State of Lili-
useful Im-
provements in Recording A pparatus for Meas-
ured Telephone Servlce, and I do hereby de-
clare that the following is a full, clear, and
exact description thereot, reference bemg had
to the accompanying drawings, and to the
characters of reference marked thereon, which
form a part of this specification.

This invention relates to a recording devi ice
for measured telephone service,andis desw necl
to produce at the central ofﬁce at certain de-
termined intervals a record of the number of
calls which have been made on a telephone
during such intervals. In other words, 1t 18
the purpose ot this apparatus to reoister each
telephone call at the time said eall 18 made,
the parts beingsoarranged that the subsc:rlbu*
is obliged to offect such 1 registration before he
is put in communication Wlth another sub-
seriber whom he desires to call, and the total
of such registered calls for any given or de-
termmable period areadapted to be recorded
at the central station by an operator at such
station and without the necessity of invoking

the subscriber for this purpose
or necessitating a personal visit of an 1n-

spector to the subscriber’s telephone for the

purpose of examining a register thereat so
long as the apparatus operates perfectly.
Prefera,bly the part of the apparatus at the
subscriber’s telephone 1s provided with an n-
dependent computmmremster which 1s oper-
ated when a call is set up or registered on the
principal registering elﬂment of the sub-
seriber’s apparatus, said computing-register
showing after any given call a total of all the
calls pI‘GVlOUS]V rem%tered The subscriber’s
apparatus 1s also plomded with a suitable
sienaling device whereby the operator at the
central station may be apprised that each call
has been properly registered.

The invention consistsin the matters here-
inafter set forth, and more particularly point-
ed out in the appended claims.

In the drawings, Figure 1 is a side eleva-
tion of the apparatus located at the subscrib-
er’s telephone, the box containing the same
heing shown in section. Fig. 1"is a detall of
the gong-actuating lug of the registering-de-
vice- actua,tmg, plunfrer Figo. 2 1s a plan view
thereof. Fig. 3 is an end view. FKig. 4 1s a
vertical section taken on line 4 4 of Kig. 2.
Fig. 5 is a vertical section taken on line 5 5

of Fig. 4. Tig. 6 is a detail vertlcal section
taken on line 6 6 of Fig. 5. TFig. 7 indicates
dingrammatically the several operative ele-
ments of the apparatus and the wirlng by
which they are electrically connected. If1ig.

8 is a face view of the tape on which the tot&l
records are transcribed at the central office.

All of the mechanism at the subseriber’s
telephoneis contained within a suitable casing
A, having a bottom wall A" and provided with
any suitable means (not shown) for inserting
and removing the mechanism into and from
said casing.

B designates what may be termed a ** meter
wheel or disk,” which constitutes the princi-
pal registering element of the subscriber’s
apparatus. Said wheel is rotatively mounted
on a shaft B', which is supported at its ends
in the upper ends of standards A* A’, rising
from the Hoor of the box A. Said wheel 1s
placed under the influence of a spiral actuat-
ing-spring I3°, which is attached at one end
to the adjacent standard A’ and at its other
end to said wheel In a manner to turn said
wheel In the direction indicated by the arrow
in Fig. 1. Said wheel B is provided with a
toothed periphery and meshes with a gear-
pinion €, which is mounted rotatively on a
shaft €', which extends tr ansversely between
and 1s affixed to vertical standards A* A°, ris-
ing from the floor of the box.

(¥ i{s a ratchet-wheel which rotates with the
pinion C.

D designates the escape-wheel of an escape-
ment mechanism, which 1s mounted on the

shaft €', and to the hub ¢ of sald escape-

N &

wheel is affixed a disk D', which 1s connected
with the adjacent ratchet-wheel C*in such man-
ner that the disk rotates with the ratchet-
wheel when traveling in one direction—to wit,
the direction toward which it is impelled by
the actuating-spring of the wheel B; but said
ratchet-wheel moves in a reverse direction
independently of said disk and the connected
escape-wheel D. The connections between
said ratchet-wheel and disk consist, as herein
shown, of a small spur-pinion D?, affixed to
and rotating with said ratchet- Wheel, and a
spring-pressed pawl ', atlixed to the disk D’
and engaging the teeth of sald spur-pinionin
a manner to slip thereover In the reverse
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movement of the pinion, but to lock the disk

and connected escape-wheel thereto in the for-
ward or spring-impelled movement of said
ratchet-wheel.
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The verge D’ of the escapement mechanism
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18 affixed to a rock-shaft D which latter has
bearing in an extension A° of the standard A*,
as shown in Fig. 5. Said escapement mech-

anism is provided with a pendulum D*, which

1s provided at its lower end with a verticall y-
adjustable weight D°. To said escapement
mechanism is attached a vibratory arm D° of
an electrical make-and-break device, which co-
operates with a stationary strip D', Fie. 4.
to make and break the recording-circuit, as
will hereinafter more fully appear.

The ratchet-wheel (7 is locked from rota-
which is pivoted
between its ends on a pwot pin ¢, which lat-
ter 15 athixed to a ‘SlDlt standard A’, which
rises tfrom the floor of the box deJac,ent to and
in rear of the standard A®. The said pawl C’°
1s held in engagement with the ratchet-wheel
by means of a flat loat -spring C°. Sald spring

C' engages a pointed projection ¢ on the rear

margin of the pawl below the pivot therecof

1n such manner as to hold the paw! in encage-

ment with the ratchet-wheel, as shown in full

lines in Fig. 4, and also out of engagement

therewith when said pawl is swung back-

wardly, as shown in dotted lines in said fieure.
The registering-w

heel Bisgiven a step-by-

- step movement by the subscriber each time
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a communication is had with another sub-
scriber for the purpose of registering such
call, and the pawl acting on the ratchet- wheel
C* locks said registering-wheel after each step
of its movement. When the pawl is released
from the ratchet-wheel (%, the registerino-
wheel 1s restored to its startine posﬂ:mn a,nd
acts on the escapement mechanism to vibrate
the arm D" of the make-and-break device,
whereby the recording-circuit is altermtely
opened and closed between the parts D' D’
of the make-and-break device to operate the
recorder at the central station. The register-
ing-wheel 1s provided with a stop pin or lue
0, which engages the upper end of the sta
ard A’ as herein shown,
ment of the wheel and determine its starting
position. The registering-wheel B is given
such step-by-step movement to successively
register the subscriber’s calls by the follow-
Ing mechanism.

It cdesignates an endwise-reciprocating plun-
ger, which has sliding engagement with a,
standard A® at the front of the box : and a lug
or Pr OJeetlon A", directed laterally from the
standard A® as shown in Kigs. 2 and 4, and
said plunﬂel extends at its rear end over the
ratchet-wheel C°.  Said plunger is provided
with a spring-bar E', which extends parallel
therewith, and is pr mflded at 1ts rear end with
a downwardly-projecting detent ¢, located in
position to engage the teeth of the ratchet-
wheel (° in a manner to turn the latter and
the wheel B one step when the planger is
thrustr earwardly A spiral expansively-act-

to arrest the move-

ing spring K, surrounding the plunger ‘md
a pin ¢,

mterposed between the stud A’ and a

-

-

- plunger is thrust rearwardly to rotate t

808,383

extending transversely through the plunger,
acts to restore the plunger when pressure
thereagainst is released, and in the return
movement of the plunger the detent ¢ rides
over the teeth of the ratchet-wheel CF without
imparting any movement thereto. When the
he
register-wheel B one step, the rear end there-
of actuates the pawl C’to throw the same into
locking engagement with the ratchet-wheel
(. Tor this purpose the plunger is shown as
provided with a laterally - directed lue &,
which is adapted to engage an upwardly-pro-
]ectmp_, arm C° of the pmvl If the pawl be
in 1ts released position, as shown in dotted
lines 1in Kig. 4, 1t will be swung into its lock-
Ing position by the rearward movement of the
plunger; but it it be in its locking position,
as shown in Tull lines in said figure, the move-
ment of the plunger will have no effect to
move the same.

The registering-wheel B is turned one step
by each reciprocation of the plunger, and the
number of teeth on the escape-wheel D is so
related to the distance traveled by the regis-
tering - wheel in each step of its movement
that in the return movement of the register-
ing-wheel the escape-wheel, which moves syn-
chronously with the registering-wheel at this
time, will move the distance of a number of
teeth thereof equal to the toml number of

calls previously registered or “*set up” on the
registering-wheel, and the escape-wheel act-
ing on the verge acts to produce a number of
vibrations of the swinging arm D" equal to
the number of calls so set up on the register-
g -wheel. In this manner, therefore, the
malke-and-break recording-circuit is closed
during the restoring movement of the regis-

tering-wheel anumber of times equal to the to-

tal number of step-by-step movements of the
10013&31* no-wheel effected when the subscrib-
er’s calls were registered or set up on said
wheel, and 1t 1s assured, therefore, that the
record produced by the recording dwme al
the central station will show the exact num-
ber of calls made by the subseriber during the
time since the last record was taken from the
subscriber’s registering apparatus.

The plunger I terminates inside of the end
wall of the hox ‘A and 1s adapted to be foreced
imwardly by means of a key I£°, similar to an
ordinary door-key blank and which is adapt-
ed to be inserted through a sultably-shaped
opening «1n the wall of Lho casing located out
ot line with the plunger, as shown n Kie. 1
When said key isinserted through said open-
ing, 1t 1s rotated to turn the bit upwardly in
the manner shown in Fie. 1 to brine the same
in line with the plunger, and thereafter the
plunger 1s actuated to effect the operations
above described by thrusting the key in-
wardly. This construction prevents aceiden-
tal or unauthorized operation of the register-
1ne device.

It is 1ntended that each person
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authorized to use the telephone shail be pro-
vided with a key, and the construction is such
that no one not having a key can use the tele-
phone. Other forms of safety-keys may of
course be employed. The means for releasing
sald pawl to permit the restoration of the reg-
istering-wheel B are made as follows: F des-
ionates an electromagnet, which 1s supported

at one end on the arm A" of a standard A",

rising from the floor of the box. The arma-
tare B of said electromagnet is pivoted to a
second arm A" of the standard A'". Said ar-
mature isextended beyond its pivot to provide
an arm 7, which 1s loosely connected at its 1n-
ner end with the end of an endwise-reciproca-
tory bar (3, the other end of which bar 1s piv-
oted to or loosely connected with the pawl C°
helow the pivot thereof. The intermediate
portion of said bar is deflected downwardly to
bring the same below the escapement-wheel D.
The connection between the extended arm £ of
the armature I’ and said forward end of the
bar ( consists in the present instance of a
pin or stud 7', projecting upwardly from said
arm and extended through a slotted opening
in the horizontal front end of the said bar.
The bar is held from rising by means of a split
or cotter pin 77, inserted through the stud
above said bar. With this construction when
the pawl is in its locking position and the ar-
mature retracted from the magnet the ener-
oizing of the magnet acts to attract said arma-
ture and the armature acts, through its exten-
sion-arm 7 and the bar (, to release the pawl
C? and permit the registering-wheel B to re-
turn to its starting position under the action
of its spring B°. When the pawl 1s returned
to its locking position by the plunger, 1t acts,
through the bar G, to retract the armature
from its magnet, anid the slotted connection
with the bar of the armature-arm permits sub-
sequent movement of the plunger and pawl
without dlSt‘LlI'bll]O‘ the position of the arma-
ture.

The stationary strip D of the make-and-
break device is supported 1n a vertical bar I,
made of insulating material, which is attached
to the inner side of the standard A", and said
strip extends forwardly of said insulating-
support for attachment thereto of one of the
circuit-wires, as will hereinafter more fully
appear. The standard A® is1in electrical con-
nection with the frame-plate A’ or floor of the
box, and In order to establish a good connec-
tion between the said standard and the vibra-
tory arm of the make-and-break device a con-
tact-spring D® is attached to the horizontal
part of said standard and bears against the
bearing-sleeve of the verge D°. |

L, M,and N designate terminal strips which

are seated in said insulating bar or strip i.

The terminal strip N is connected by a wire
nwith a binding-screw N’ on the magnet-sup-
porting standard A' and is therefore electric-
ally connected with the frame-plate or floor

| of the box.

s1sts of

The contact-strip M is connected
by a wire m with one end of the coil F and is
also connected by a wire »' with a contact-
piece M’, insulated from the frame of the de-
vice and the upper end of which contacts
with a strip F% carried by the armature E'.
The contact-strip L. is connected by a wire /
with the other end of the coil and also by a
wire [ with the stationary strip of the make-
and-break device. One of the line-wires 1 ot
the talking-circuit is attached to the lower
contact or terminal strip N. The other line-
wire 2 is attached to the strip L.

In addition to the record produced at the
central station I have provided means for
producmw a permanent record of the calls at
the subscriber’s telephone. Sald means con-
a computing-register I, of any com-
mon forim, located at the front wall of the
box and provided with a dial, which is exposed
at front of the box. The mechanism of
register is operatively connected with the
plunger, said connections being made as fol-
lows: & designates a bell-crank lever which
is hinged atits angle to a bracket ¢, affixed to
the adjacent wall of the box. ‘Sa,id bell-crank
lever 1s connected by a link ¢ with the oper-
ating-arm ¢’ of said register, and the other end
of said bell-crank 1eve1 18 connected by a pin-
and-slot connection with a rigid arm or lug
& on sald plunger. With this construction
when the plunger is thrust inwardly 1t acts to
draw downwardly the operating-arm ¢' and
operates the register in a familiar manner.

In order to inform the operator that a call
has been registered, a suitable signaling de-
vice 1s operated at the time the plunger 1s
thrust inwardly. Said signaling device con-
sists in the present instance of a suitable
oong K'Y which is attached to a bracket E',
supported on the extension A° of the adjacent
standard A*. Said gong is provided with a
lue ¢, which is located in the path of a co-
acting lug ¢ on the plunger E, whereby when
said plunger is thrust inwardly 1t acts to
swing the gong rearwardly, and just before
the plunger reaches its innermost position the
lug ¢ thereof slips off the lugs ¢’ of the gong
and permits the gong to swing bechwerdly
under the action ct 1ts own 1e8111enc3f., and 1n

the backward swing of said gong 1t strikes a
stationary ebutment ¢”, projecting 1inwardly
from the bracket ¢', whereby a signal 1s pro-
duced. The lug ¢" on the plunger 1s jointed
and spring-pressed._, so as to flex when moving
backwardly to permit the same to pass the
lug of the gong, as mostclearly shown in Figs.
{and 1% Desir ably a cushioned lug ¢*is To-
cated on the plunger in position to engage the
oong after the same has struck the lug ¢ and
the plunger 1s retracted, said cushioned pro-
jection being provided to deaden the sound
of the gong after the initial signal has been
effected. Thesignal produced by the gong is

| transmitted through the transmitter and the
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talking-circuit to the operator at the central
office. Other suitable forms of signaling de-
vice may, however, be emploved S found con-
venlent and deswable

J, Fig. 7,1ndicates as a whole 1in a diagram-
matic way a simple form of the recmdmo de-
vice located at the main or central o
recelves and records the calls registered at the
subscriber’stelephone. Sald recording device
consists of magnets J’, a pivoted armature J*,
and a spring J° acting on the armature in op-
position to the magnets. Said armature J?
carries at its outer end a pencil J* or other
marking instrument, which acts to record the
several electrlml 1mpulqes transmitted there-
to on a strip of paper K. Said strip i1s un-
wound from a roll X' between feed-rolls 17,
and the end of said paper passes freely out of
the recorder, so that said strip may be cut to
divide one record from another. The feed-
rollers I{® are adapted to be operated by the
recording-circuit in a manner (not shown) to
move in synchronism with the pencil.

In Fig. Tisindicated in a dlagrammatic man-

ner the subscriber’s telephone-circuit and the
recording-circult, including the parts at the
subseriber’s telephone and those at the central
station. For sake of clearness only the parts
necessary to an understanding of the circuits
are illustrated, the mechanical details being
omitted. As shown in said figure, 1 and 2

cdesignate the line-wires of the mlI{ing-circuit
which are connected at the switchboard with
a spring-jack, (indicated diagrammatically as
P.) QandR designate, respectively, the mag-
neto call-bells and an open generator, which
are bridged between the linesin the usual man-
ner; S, the transmitter located in the primary
circuit: T, the receiver included in the second-
ary circult, and U the automatic switch by
which the primary and secondary circuits are
closed and which serves as asupport for che re-
ceiverin the usual manner. Insaidfigure, 3in-
dicates the metallic connection between line-

wire 1 and the armature F', such connection in

the device asshown 1n the other ficuresinclud-
1ng the strip N, wire 7, binding-screw N, and
the support for the armature F'.

4, in Fig. 7, indicates the connection be-
tween the contact-strips M’ and one end of
the coll K, said connection 4 corresponding to
wire s, contact-strip M, and wiren. (Shown
in the other figures.) The wire 5 in Fig. T,
connecting the other terminal of the coil with
line-wire 2. corresponds with the wire / and
strip Lu, and sald wire 5 1s connected by the
wire /' with the stationary contact-strip D’ ot
the make-and-break device. The wire 6, con-

necting the metallic contact 3 with the pallet
of the escapement mechanism in the machine,
corresponds to the metal base and the stand-
ard A*, supporting the escapement mechanism.

7 indicates one of the wires of the record-
ing-circuit, connected with one side of the
plug V and with one pole of the battery W,

Tice whlch,

o1ns to operate.

808,388

and 8 indicates the return-wire of the record-
ing-circult, which 1s connected with the other
pole of the battery and with the plug V. Said
wire 8 includes the magnets J' of the recorder
and the switch Y, by which latter the record-
Ing-circuit 1s opened and closed.

The spring-contact ¥ of the armature ¥ is
in contact with the terminal M’ when the ap-
paratus 1s not 1n operation, so that as soon as
the plug V is inserted into the spring-jack
and the switch Y closed the magnet-circuit is
closed and the magnet F draws the armature
and its contact-strip F* away from the contact-
piece M’ and opens the magnet-circuit. In
practice, the plug is first inserted into the
spring-jack and the switch thereafter closed,
50 as toinsure perfectclosing of the recording-
circuit before the make-and-break device be-
When the parts are in the
position shown in Fig. 7, with the talking-
circuit open at the automatic switch u, the

contact-strip F* in contact with the contact-.

piece M’', and the plug V of the recorder-cir-

cult is 1nserted into the spring-jack P and the

switch Y closed, the circuit is closed through
wire 1, metallic contact 3, armatare I, con-
tact-strip ¥, contact-piece M, wire 4, coil I,
wire 2, and then baclk to the battery. As soon
as the magnet 1s energized it attracts the ar-
mature I and draws the contact-strip of said
armature away from the contact-piece M’ and
opens the magnet-circuit. Fhe movement of
the armature when the same 1s attracted by
the magnet acts through the mechanical de-
vices assoclated therewith to release the pawl
C? from the ratchet-wheel C*, and thereby per-
mits the restoration ot the registering-wheel
to 1ts starting-point under the action of its
impelling-spring B°. Said registering-wheel
acts, through the escapement mechanism de-
scribed, to operate the make-and-break mech-
anism, and when the elements of said make-
and-break mechanism are in contact the ecir-
cuit 1s momentarily closed through wire 7,
plug V, spring-jack P, wire 1, metallic con-
tact 3, wire 6, vibratory arm D°, stationary
contact-piece D', wire 1, wire 5, and wire 2
back to plug, from thence to the switch, and
through the magnets J’ of the recorder to the
battery W. The make-and-breal current al-
ternately energizes and deénergizes the re-
cordmg—magnets. When said magnets are
energized, they act to attract the armature J,
and thereby swing the pencil J* into contact
with the strip of paper K. When said mag-
netsare deénergized,the spring J’acts, through
the armature, to draw the pencil away from
the paper. The feed-rollers K” are movable
synchronously with the pencill, as before
stated, so that said strip is continuously fed
forward, and the movement of the strip at the
time the pencil is retracted from the sheet
divides the line made by the pencil into a num-
ber of short dashes—each consuituting the

- record of one call translated from the regis-
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Spring- Jfl,(,h P, so as to clear said jack for t
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ter and all of S&id dashes indicate the total
"set up” on the registering-
wheel during the period just ended. Said
strip as 1t 1s oved for wardly passes out of
the recorder, sc that each record after it 1s
completed may be detached from the strip and
properly marked for identification, and from
these strips the subscriber’s monthly state-
ments are rendered. When the register-
wheel has stopped at the limit of its return
movement, the make-and-break device and the
recorder cease operation. The plug V of the
recording-circuit is then removed from the
he

plugs of the SWItCth&l‘d circuit.

In the use of a magneto-generator for the
call-bell circuit the magnet K of the recording
device will not be operated by the magnet R
used to call the central office, because the call-

bell ecurrent is an alternating one, while the

magnet I is operated by a direct current. If
necessary in any case, the resistance of the
said magnet ' may be made much greater
than the resistance of the call-bell circait, so
that it shall be impossible for the alternating
current from the magneto in the call-bell cir-
cuit to energize the said magnet F sufliciently
to attract its armature. In each case a por-
tion of the direct current in the recording-cir-
cuit will pass through the call-bell circuit; but

this would be unobjectionable, because the

direct current would not ring the bell, but
would merely draw the clapper to one limit
of its movement and hold it there.

The opemtion of the apparatus will be ob-
vious from the foregoing, but may be briefly
recapitulated as follows: After the subscriber
has informed the operator at the exchange of
his desire to communicate with another sub-
scriber connected with said exchange and the
connection between the subscribers’ tele-
phones is effected the operator instructs the
calling subscriber to register the call, which
said subscriber proceeds to do by inserting
the key E’ into the casing and thrusting in-
wardly the plunger K 1n ‘the manner betore
described. Such operative registers of the
subscribers’ calls are successively set up on
the registering-wheel as the calls are made.
At the time each call is set up on the wheel B
the plunger actuates the computing-register
E* and also the gong E°. The sounding of
said gong apprises the operator that the proper

registration of the call has been made, and the
registering of said call in the computing-reg-
1ster produces a permanent record of the call

and informs the subseriber of the total num-

ber of calls made. At the end of certain de-
terminable periods—as, for instance, at the
end of each month—the operator at the cen-
tral station records the total number of calls
set up on the registering-wheel at the sub-
scriber’s telephone. This work will usually

be done at night or at any other time when
few calls are bemg made.

One recording de-

|

o

vice J will be used for a number of telephoiies,
the records being successively taken from the
subsecriber’s registering device by inserting
the plug V of the recording-circuit into the
spring-jacks of the several talking-circuits.
The work of taking the records from the sev-
eral registering apparatus of the different
telephones may be conveniently accomplished
by two persons, one to insert the plug into
the spring-jacks of the several circuits and to
close the switch Y and the other to remove the
record-strip from the recorder after each com-
plete record is made and to mark the strips
with the number given to him by the person
who handles the circuit-closing plug of the
recorder-circuit. In this manner 1t will be
seen that under ordinary circumstances the

- complete record may be taken from the sub-
scribers’ registering devices without the ne-

cessity of an inspector visiting the several
telephones. If, however, by reason of 1nac-
curate operation of the apparatus or by rea-
son of a question arising between the sub-
seriber and the central office as to the aAccu-
racy of the monthly statement of the office,
the record produced by the office may be
verified by an inspection of the record shown
by the computing-register located at the sub-
scriber’s telephone.  Said record of the com-
puting-register may become very important
should for any reason the mechanism of the
electrical recorder fail to produce a complete
record at the central station of the calls made
by the subscriber, as in that case the central
office would be enabled by inspection of the
record of the computing-register to know ex-
actly the number of calls which have been
made and registered on the subscriber’s appa-
ratus. Moreover, the use of such computing-
register acts to prevent tampering with the
principal registering device at thesubseriber’s
telephone in a manner to return the register-
ing-wheel B at a time when the same 1s not
in circuit with the recording device at the
central station. If such attempt be made, a
discrepancy would appear between the record
of the computing-register and that of the re-
corder at the central station, and if said com-
puting-register shows a greater number ot
calls than the central-office recorder it would
be apgarent that either the apparatus has
failed in some of its parts to accurately record
such calls or that some one has tampered with
the apparatus at the subseriber’s telephone.
In Fig. 8 I have shown a convenient form
of the recording-tape K, and which has been
designed to facilitate the counting of the
record-marks on said tape. For thls pUrpose
the tape is divided by transverse lines £ into
a plurality of sections, and each section 1s
adapted to receive a certain number, as ten,
record-marks of the pencil J*. By this means
the operator will be able to quickly calculate
the total number of calls recorded on the tape,
it only being necessary to multiply the num-
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ber of sections filled by ten and add to the re-
sult the number of marks in the unfilled sec-
tion. |

The box A, inclosing the mechanism at the
subseriber’s phone, will be made strong and
provided with a lock, and only persons au-
thorized by the telephone company will have
access thereto.

The apparatus described is adapted to be
used with any of the types of telephone serv-
ice now in use, and while the general ar-

rangement and relation of the parts will be

preserved the structural details and the man-
ner of closing the circuits may be varied to
sult the requirements in each case. 1 do not
wish to be limited to such structural details
except as hereinafter made the subject of spe-
cific claims. Moreover, certain of the fea-
bures herein shown may be employed 1n con-
nection with other apparatus where 1t 1s de-
sired to produce at a central station records
from a number of registering devices located
at a number of outlying stations.

i clalm as my invention—

1. A recording apparatus comprising a reg-
1stering device located at an outlyinge station
upon which temporary records are adapted to
be severally made, an electrically-actuated re-
cording device located at a central station, and
electrical connections between said register-
1mg and recording devices, which are set n
operation solely from the central station to
transfer all of the temporary records from the
outlying register to the recording device at
the central station.

2. A recording apparatus for measured tele-
phone service comprising a registering device
at the subscriber’s telephone by which the sub-
scriber’s calls are severally registered at the
time the saild calls are made, an electncally-
actuated recording device at the central office
and electrical connections between said regis-
tering and recording devices which are actu-
ated solely at the central office to record a
the recording device all the calls indicated b
the said registering device.

3. A recording apparatus for measured tele-
phone service comprising a registering device
located at the subscriber’s telephone by whieh
the subscriber’s calls are severally registered
at the time they are made, an electumll -21.C-
tuated recordine device at the central office
electrically connected with said registeringe de-

vice and adapted to produce 1n a single oper-

ation a record of all the calls indicated by said
reol1stering device, and means set 1in operation
Sololv at the central office for producing at
the recording device a record of the calls in-

dicated at the registering device.

4, A 1ecordin@appamms for measured tele-
phone service compr 1811‘10 a registering device
located at the subscriber’s telenhom and em-
bracing a registering clement which 1s given
a step-by-step movement at the time the calls
are made to temporarily register the calls, a

recording device located at the central office,

clectrically - controtled means for restorine
said registering element, and circuit-control-
ling devices swhich are set in operation solely
at the central station for restoring said actu-
qting means and producing in the recorder a
record of the calls imdicated by the said reg-
1stering element.

5. A 1‘6601(]11]0 apparatus for measured tele-
phone service comprising a registerine device
located at the subscriber’s telgphone bV which
the subscriber’s calls are severally registered
as they are made, an {Jlf‘(,tllCdJ”Y-‘LOtUdted re-
cording device at the central office, circuit-
CODLIOHIHO means actuated solely hom Lhe
central office ineluding a make-and-break de-
vice which 1s ac,tuuted by the registering de-
vice for producing at the recordinge device a
record of the calls indicated by the register-
1ne device.

6. A recording apparatusfor measured tele-
phone service comprising a registering device
located at the subscriber’s telephone and em-
bracing a registering element which 1s given
2 step-hy-step movement at the time the calls
are made to temporarily register the calls, a
recordinge device ioeated at the central ofhice,

clectrically - controlled means for restoring
sald registering element, a malke-and-br uxl
device oper ated by the restoring movement of
the said registering element [.md clrcult-con-
trolling devices which are set in operation
solely at the central office for actuating said
restoring means and electrically connected
with sald make-and-break device and the re-
coraer, whereby, upon the restoration of said
registering element, the make-and-br
vice acts to produce in the recorder a record
of the calls indicated by the registering ele-
lllen..}

A recording apparatus for measured te
'1')1’\0119 service cmupnsnu a registering ele-
ment located at the subseriber’s tele phone Hy
which the subscriber’s calls are severally reo-
istered at the time they are made, an electric-
ally-actuated recordine device at the central
office adapted to pmducu 111 a4 coptinuous op-
eration a record of all the calls mmdicated by
sald registering device, means operated solely
at the central office for producing at the re-
cording device a record of the calls indicated
by sald registerine device, and a signaline
device at the subscriber’s telephone w 111(,11 15
opemted as each call 18 registered.

A recording apparatus for measured tele-
phone service comprising registeringe devices
at the subscribers’ Ltleph()nb% by which the
subscriber’s calls are severally reeistered at
the time they are made, an electrically-actu-
ated recording device at the central oflice
adapted to produce a record of the calls mdi-
cated bv the several registeringe devices and
clectric conneetions between said registering
and recordine devices, embracing a closed
loop in which 1s mduded the recor dmg device

e'“..
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and a single plug, the latter being adapted to

be inserted into either one of the several
spring-jacks of the central switchboard asso-
ciated with the several subseribers’ telephones.

9. A recording apparatus for measured tele-

phone service comprising a registering device
located at the subsecriber’s telephone and em-
bracing a registering element by which the
subscriber’s calls are severally and tempora-
rily registered at the time they are made, an
electrically-actuated recording device at the
central office electrically connected with said
registering device, means operated at the cen-
tral office independently of manually-operable
parts at the subscriber’s telephone for produc-
ing 1n a continunus operation a record of the
calls indicated by the said registering device,
and a computing-register located at the sub-
scriber’s telephone which produces a perma-
nent record of the calls at the time they are
registered upon the said registering device,
salcdl permanent record being undisturbed by
the transference of the temporary records
from the registering device to the recording
device.

10. A recording apparatus for measured
telephone service comprising a temporary
registering device havinga manually-operable
registering element which is advanced step
by step to register the calls at the time they
are made, an electrlea,lly-actuated recording
device at the central office adapted to produce
1n a continuous operation a record of the calls
indicated by sald registering device, electrical
connections between the registering and re-
cording devices operated at the central office
independently of manually-operable parts at
the subscriber’s telephone for restoring said
registering element and operating said record-
ing device to produce at the central office a
record of the calls set up on the registering
device.

~11. A recording apparatus for measured
telephone service comprising a temporary
registering device located at the subscriber’s
telephone, manually-operable means for op-
erating said registering device at the time the
calls are made to temporarily register said

calls, an electrically - actuated recording de-

vice at the central office electrically connected
with the 1‘@01ster1n0“ device, means operated
at the central office mdependently of manu-
ally-operable parts at. the subscriber’s tele-
phone to produce 1n a continuous operation a
record of the calls indicated by the register-
1ng device, a computing-register located at
the subseriber’s telephone for making a per-
manent record of the calls and means opera-
tively connected with the manually-operable
means for said temporary registering device
for operating said computing-register.

12. A recording apparatus for measured
telephone service comprising a registerino-
wheel which 1s given a step-by-step move-

ment to temporarily register the subscriber’s i

4

calls, means for locking the wheel atter each
step of its movement, a recording device,
electrically-actuated means for releasing said
locking means to permit the wheel to return
to 1ts starting-point, and circuit-controlling
devices operable solely at the central station
for actuating said releasing means and pro-
duecing at the recorder a record of the calls
indicated on sald registering-wheel.

13. A recording apparatus for measured
telephone service comprising a registering-
wheel which i1s given a step-by-step move-
ment to temporarily register the subscriber’s
calls, means for locking said wheel after each
step of 1ts movement, a recording device,
electrically-actnated means for releasing the

locking-wheel to permit the wheel to return

to 1ts starting position, a make-and-brealk de-
vice actuated by the return movement of said
wheel, and circuit-controlling devices which
are set in operation solely at the central sta-
tlon for actuating sald releasing means and
for electrically connecting said make - and-
break device with the recording device.

14. A recording device for measured tele-
phone service comprising a registering ele-
ment which 1s given a step-by step movement
to register the subscriber’s calls, means for
locking the registering element atter each

step of 1ts movement, a magnet, the arma- «

ture of which 1s operatively connected with
sald locking means, a recording device Clr-
cult-contr ollmﬂ means which are set 1n oper-
ation at the central office, independently of
manually-operable parts at the subscriber’s
telephone for energizing said magnet to re-
lease, through said armature, said locking
means and permit the restoring element to be
returned to its starting position, and electric-
ally - controlled means for producing at the
recording device in the return movement of
the registering element a record of the calls
indicated on said registering element.

15. A recording apparatus for measured
telephone servicecomprising aregistering ele-
ment which 1s given a step-by-step movement
to register the subscriber’s calls, means for
locking the registering element atter each step
of 1ts movement, a magnet, the armature ot
which1s operatively connected with said lock-
ing means, a recording deviee, circult-control-
ling means for energizing said magnet to re-
lease through 1tsarmature said locking means
and permit the registering element to be re-
stored to 1ts starting position, electrically-con-
trolled means for producing at the recording
device 1n the retnrn movement of the register-
ing element a record of the calls 111(110.;Itted on
sald registering element, and means for im-
parting a step-by-step movement to said regis-
tering element and constructed to restore the
locking means and to retract said armature
from the magnet 1n the first step atter the re-
turn movement of the registering-wheel.

16. A recording apparatus for measured
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telephone service comprising a registering ele-
ment, means for imparting thereto a step-by-
step movement to register the subseriber’s
callsembracing areciprocating spring-pressed
plunger, means for locking said registering
elementaftereachstepofitsmovement, a mag-
net, the armature of which is operatively con-
nected with said locking means., a recording de-
vice, circult-controlling means for energizing
sald magnet to release through its armature
sald Jocking means and permit the registering
element to be returned to its starting position,
electricallyv-controlled means for producing at
the recording device a record of the calls in-
dicated on said registering element, and oper-
atlve connections between the plunger and said
locking means acting to restore the locking
means when the plunger is thrust rearwardly.

17. Arecordingapparatuscomprising areg-
istering element, means for imparting thereto
a step-by-step movement, means for locking
the registering element after each step of its
movement, a recording device at the central
office, electrical connections bétween said reg-
1stering and recording devices, electrically-
controlled means for releasing said locking
means and producing at the recording device
a record of the calls as the registering element
18 restored, and a computing-register which 1s
operatively connected with the means for 1m-
parting the step-by-step movement to the reg-
istering element, whereby each call 1s simuli-
taneously registered on the registering ele-
ment and the computing-register, said com-
puting-register being unaffected by the release
of the registering element.

18. A registering apparatus comprising a
registering element, means for imparting
thereto a step-by-step movement, means for
locking the registerine element after each step
of 1ts movement, a recording device which 1s
electrically connected with the registering de-
vice, electrically-controlled means for releas-
ing the locking means and producing at the re-
cording device a record of the calls indicated
on sald registering element as said registering
element 1s restor ed a computing - register
which 1s opemtwely connected with a means
for imparting the step-by-step movement to
the registering element wnereby each call 1s
simultaneously registered on the registering
element and the computing-register, said com-
puting - register being umﬂccted bV the re-
lease of the registering element and a signal-
ing device which is operated when a call is

~ registered.

6o

19. A registering device comprising a
spring -actuated registering-wheel having a
toothed periphery, a gear - pinion meshing

therewith, a ratchet-wheel rotating with the
oear-pin

on,apawlengaging ther %tallet wheel
to lock the registering-wheel from movement,
electrically-actuated means for releasing said
pawl, a reciprocating plunger provided with
adetent adapted to engage said ratchet-wheel

“subseriber’scallsareseverally and temporarily

808,383

when moved endwise to turn the same step by
step, said plunger being adapted when moved
endwise to turnsaid ratchet-wheel to move the
pawl into 1ts locking position, and a make-and-
break device. the movable member of which is
operatively connected with said ratchet-wheel.

20. A registering devicecomprising a motor-
actuated registering - wheel having a toothed
periphery, a gear-pinion meshing therewith,
a ratchet-wheel rotating with the gear-pinion,
an escapement mechanism operated by said
ratchet- wheel, an electrical make-and-brealk
device, the movable member of which 1s con-
nected with the escapement mechanism, a pawl
engaging the ratchet-wheel to lock the regis-
tering-wheel from movement, electrically-ac-
tuated means for releasing said pawl and a re-
ciprocating plunger plowded with a detent
adapted to engage said ratchet-wheel to turn
the same step bV step, said plunger belng
adapted, when moved endwise to turn the
ratchet-wheel, to move the pawl into its lock-
ing position.

21. A recording apparatus for measured
telephone service comprising registering de-
vices located at the several subscribers’ tele-
phones and each embracing a registering ele-
ment which 1s stepped forward to register the
subscribers’ calls at the time they are made,
electrically-actuated means which are in elec-
trical connection with the line - wires of the
talking-circuits for restoring said registering
elements, a recording-circuit which includes a
recording device and a single plug, which lat-
ter is adapted to enter either one of the spring-
jacks associated with said talking-circuits, and
means operated by the restoring movement of
each registering element to moduce a record
of the calls at said recorder mdlcated by sald
registering element.

29. A le(:ou]mg apparatus for measured
telephone service comprising a registering de-
vice at the subseriber’s telephone by which the
subscriber’s calls are severally registered as
they are made, anelectrically-actuated record-
ing device at the central station, and electrical
connections between the registering and re-
cording devices including the spring-jack at
the central switchboard associated with the
subscriber’s telephone and actuated at the cen-
tral ofice independently of manually-operable
parts at the subscribeir’s telephone.

23. A recording apparatus for measured
telephone service comprising a registering de-
vice at the subseriber’s telephone by which the

registered, & computing-register at the sub-
scriber’s telephone which produces a perma-
nent record of the calls at the time they are
registered in said temporary registering de-
vice, a recording device at the central o”ﬁce,
and electrical connections between the regis-
tering and recordinge devices including the
Sprin g-_]aek at the switchboard assocmted with
the subsecriber’s telephone and actuated at the
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central office independently of manually-op- |

erable parts at the subscriber’s telephone for
producing a record of the calls indicated by
sald registering device, said permanent record
being undisturbed by the transference of the
temporary record from the registering to the
recording device.

In testimony that I claim the foregoing as |

LS

my invention I affix my signature, in presence
of two witnesses, this 26th day of February, 1o
A. D. 1902. -

JAMES A. KENNY.

W itnesses: _
Witriam L. Havr,

G

STRTRUDE BRYCE.
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