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 EDWARD E. CLEMENT, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR TO ED-
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RADIO MITERING

Application filed August 14, 1222,

T6 all whoin it may conesin:
Be it known that T, Epwarp

B. CLenMexT,
a citizen of the United Stat

residing at

Washington, in the District vf Columbia.

5 have invented certain new and useful Tm-
proveuients in Radio Metering Systems, ol
which the following is a specification, rei-

“erence being had therein to the accompany-

ing drawing. = . T
This invention -relates to radio systems,

and has for its object the production of

‘such a system in which service can be ren-

dered subseribers on o metered basig, as in

telephomne exchange svstems. This object Is
attained by connecting the' radio stations
 with a central station by wire lines, which

" may be existing: telephone lines, and caus-
ing the condition of use or disuse of the
radio apparatus to produce changes in the
wire lines which will cause the operation of
individiual line metering apparatus at the

- central station, s0 as to register the amount

.of such use at each substation. ” This system

. of metering is particularly adapted for use
with an exchange broadeasting system such
as that described in my co-pending applica-

tion ‘executed and filed of even date here-

with, Serial No. 581,829. , _ ,
My invention is.illustrated in-the accom-
panying drawing, in which: - ' )
Tig..1 is a diagram of-a.combined wire
and radio system equipped, with individual
station meters at-the central office; and

" Fig. 2is a fragmentary. diagram .of a

modification. S R
. Referring to-the drawing, A is a ‘sub-
geriber’s station equipped with telephone in-

“struments for talking and ‘signaling over the

- Yine' wires 18—19. ~A’ is the radiophone

substation of the same subscriber, containing

a radio receiver, batteries A, and B,, an.ex-

tension telephone-set T'—¢", controlled by a

switch %7, and & switch hook H? controlling

the filament circuit and also placing a

ground on the tip conductor 18 of the line

hen the radio receiver iz in use. ‘The ex-
ensions of line wires 18—19 to the radio-

~phone are controlled by a cut off relay 12

“apd shunting condense 4%, said relay being

energized by ling:current when the Vine is in

use telephonieally. tension wire 19° is
connected to the bus wire 70 of the battery

A,, and extension wire 18° goes to the switch

hock H2 by which it is grounded when the
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Serial Wo, 581.831.

radiophone is in use. .Branch wires 187 .
and 19 pacs from the relay I as direct con-
tinuations of litie wires to the telephone set
T/—#. Wire 18° goes to the induction coil -
17 and by wiré 75 to the switch A’. Wire
196¢ goes to the transmitter T’ and thence
by wire 77 to the switeh 7. A branch wire

*19° _goes- through a condenser to the see-

ondary.of the induction eoil, thence to the
recelver ¢ and by wire 76 to the switch 2%,
The instruments T7, £ may conveniently be
mounted on s connecting handle contuining
the switch 2/, and.the transmitter cud of this

“aggenibly nmay then he provided with a eyve

so that 1t may be hung up on the hook T
Sucly an assenblage of telephone transmitter
and. receiver is shown for example in, Let-
ters Patent No. 1382273, granted Juné 21,
1621, to W. W. Dean. v ’
At the central office the line wires 18—19
terminate on multiple jacks J7 with which
voopelate plugs typified by P’ for tele-
phonic connections. Multiple wires 18, 19°
and 19° are carried to the radio switehboard -
where they terminate on jaek J2, the sleeve
wire heing continued through a back con--
tact of cut off relay I.° to the bus har of
the main battery B/, while the tip wire is -
continued through a normally open con-
tact of the relay 1.5 to the winding of a
meter test relny M7, the other side of which

‘i3 connected 1o the bus bar of the hattery B’.

The metering commutator M2 cloges a cir-
cuit from winding of relay L to the. bus
bar of the'battery B’ periodically, at inter-

-vals determined according to the nature of

4he service and the charge to be made there-
for. For example, if a charge of five cents
is to be made for every fiftecn minutes of use
of the radio receivers at the substations; then
the meter commutator M? should make one
half rotation every fifteen minutes, and at
the end of every such period the relay Le°
will be encrgized, and relay M” will be sup-
plied with battery current whereby if there
is a ground on wire 18° at the radiophone
substation, said relay. M’ will pull up and
register one unit of time or one unit charge
on the line meter. It will be understood of
course that the relays M’ and L® and L%
in this case are individual to the line and to
the substation, but that the meter commuta-
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age generator M® for supplying meter cur-
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rent, may all be common to the entire ex-
change. The relay L® is responsive to the

_commutdtor M? only when cut off relay L is

disabling the cut off relay L but energizing
the cut off relay L on the telephonic switch-
the tip side of line clear.
If a plug is in any.jack, however, relay Lo
is energized thereby as well as relay L&,

deenergized, and iis action is momentary,

and relay L* is disabled, so that when a line
is connected the meter will not register,

This is necessary in. order to avoid false
grounds through the cord circuits. The me-
ter M shown in Fig. 1 is a standard tele-
phone. line meter having one high winding
and one low winding, the high winding be-
ing first energized from the generator M3

construction of the meter being such that

when its armature is closed against the con-.

tact point shown, the high winding will be

‘shunted by the low winding, whereby suffi-

cient power to turn the meter ratchet is
assured.- :

While the wire lines are in use for con-
versation, the cut off relays L? and 1.5 must
be energized, and at such times the nmetering
system 1s disconnected for the moment from
the telephone line. TFurthermore, as thers
will be periods for which no charge should
be made, such as those in which a program
is announced, weather reports ave iven, and
the like, a master switch is provided at 100
for disconnecting the common metering ap-
paratus. When this switch is open, any
service rendered will be free.

When it is desived to increase the charge,
as for gxample for special pregrams, or the
like, the metering commutator M2 is speeded
up accordingly, so that it will record more
units in a given time on the station M. The
adjustment of the metering commutator
takes care of this contingency automatically.
To disable the meter cireuit on an individnal
line, T provide a switch 101, which may be
a single unit, but is indicated in the diagram
by separate switch units No. 11 for cach
wire. When open the test relay has no ac-
cess to-the line and any service rendered is
therefore free. '

It will be noted that communication be-
tween the operators on the telephone switch-
board.and those on the radio switchhoard,
respectively; is by means of an order circuit
or circuits. The reason for this is that the
extension phones T'—¢#* at the radio substa-
tion will most frequently be used for access
to the radio operator, and when a eall of this
character .is made, the answering operator
on the telephone switchboard will not trunk
it through, but will instruct the radio oper-
ator over the order circuit, giving the num-
ber of the calling line, so that the radio oper-
ator may go in on that line by meani¥ of his
plug P3, For outgoing calls to the radio

-ratus connected through and controlled
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substation,: the radio operator of course has

direct access to the line through the jacks

J% and can observe the operation of the radio -

receiver by having the subscriber close his
switeh 2’ while keeping the transmitter 1’

in the position shown, in front of the loud.

speaking or other receiver of the radio set.
In Fig. 2 T have shown the metering appa-

driven automatic ‘switch M*, which takes
the place of the commutator M2 and also
renders individual relays I.° and L unneces-
sary. On a central spindle m are mountod
wipers m’, in?, m®, m*, m®, m* in connected
pairs. insulated from the spindle and from
each other. These are rotated by the driven

‘spindle 7 around circular contact banks o
¢* 0, . 6%, ¢, respectively. The bank con--
tacts’c® ¢, and ¢ are solid rings extending.

around the cirole, while the contacts o, ¢,
etc., typify circular series of individual con-
tacts, each set connected to tap wires fro.i

‘an individual line as indicated. ‘Contact

is connected to the individual line meter M
which is the same in every particular as the

‘meter M in Fig. 1, and "Mocated the same.

Contact ¢* is connected to the meter gener-
ator M®; contact ¢® is connected to the tip
side of line 18 for test: contact ¢* is con-
nected to winding of test relay M’, which in
this case is common to all ‘the. lines and
brought into connection with each in: turn
as the switch M is rotated : contact ¢* is eon-
nected to the wire, 19* Jeading to test rings
of jacks J”. J2 and to the windings of cut
off relay I?: and contact ¢® is connected tc
the windings of a sleeve test relay L%, the
other side of which iz conneected fo battery.

The switch rotates only when it is desired
to meter the serviee. At other times it is
idle and the wipers m’, m? ete., rest on dead
points, so that no lines are conneoted to them.
While metering, the switch is'driven at such
speed and at such intervals as the prede-
termined rate of charge requifes, as hereto-
fore explained, and brings}m’e after Hne
under test to ascertain if its fadio receiving
set is in service and if 0, -register a nunit
charge for each rotstion. If a line is.not
in use telephonically, and its radio et is in
use, when the wipers come on its contacts
the relay L% will pull up in series with the

70

by a -

15

80

86

00

86

100

105

110

118

line cut-off relay I and relay M’ will get

current from battery B’ through tip side 18 -

of line to ground at the radio station switch
hook H?, closing circuit from meter genc-

150

rator M? through contacts m? and m’ to Yine

meter M.

If the line is in use telephonically, with 4"

plug in a jack, the test of the wire 19* by
wiper ¢® will find battery potential thereen
from the cord hattery conncction to B or
B’: hence relav L% will not be energized,
and the meter M will not be actuated.

Switches of this type may alsa be employed

1t
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to connect the radio operator to the lines for
control, conversation, etc., taking the place
of jacks J? and plugs P Tn.such case the
operators may have dials or keyboards for
actuating the selective switches, as well
understood i the telephonic art..

In operation, -when the radiophone ve-
ceiver at the subseriber’s’ station is in use,
thé . instrument . mr—¢ is lifted off the
switch hook; in order to close the filament
circnit, and thereby the contacts of the
switch. hook H? ground the wire 18¢ .and
produce a grounded circuit through to the
central office over the tip side of the tele-
phone line as_follows: oround at switch
Twok H2, wire 18°, line wire 18, branch tip
conductor '18* at the central office, ‘to the
radio switechboard, contacts of relay Lo,
winding of relay M’,
B’, and.to, ground. - During the programi
period, the commutatoi M2 is continuously
operated, and at periodic intervals closes the
following circuit: battery B’. switch 100,
commutator M2, switch 100, switeh 101, con-
tacts of relay L°, winding of relay L to
ground. This energizes the relay L%, which
closes its contacts, and as there 1s a ground-
ings of rela M/, the latter becomes ener-
gized and ¢ oses .the. meter circuit of the
particular:line in  question, as folows: gen-
erator M?; switch:100, contacts of relay M/,
to high resigtance: inding of meter M, and
to ground. The meter will start to pull up,
and before the strain of turning the dial
becomes apparent, its armature will close &
short circuit through its low resistance
winding, whereupon a rush of current will

101, contacts of relay L, windings of meter
M, and ground, back to battery.  The con-

. .

sequent “energization 1s sufficient to actuate
the meter, and record one unit of use.

When the subseriber has finished using his
radiophone, he may hang up the instrument
T’/—¢# on the switch heok, thereby breaking
apart the contacts of H2, and taking the
oround off the vwire 18¢, Obviously, there
Heing then no grounded cirenit for the relay
M’ at central; the periodic energization of
relay Le® will produce no result, and no
time-use will be recorded against the line
in question. However,
forgetfulness or in-
tent, will leave his switch hook H? in its
‘operative = or grounding position. This
would result in constant ‘metering of time
were it not for the
master-switches 100, which as heretofore de-

Im_-ﬁej;cnbéd.aﬁaa‘_s_uppbsed,to be opened during

~*'rion radiating

“periods.
subseriber would be charged only for actual
program perieds, even, though he lefg-his in-

strument constantly connected for ise—dt-meiing  with said. wire

is known that in ordinary radio practice,

switch 100, battery

B’ as follows: B,

it may happen that

~~Consequently, the

where receiving instruments are installed
in public places, that the filament circuits
“and the loud speaker cireuits are frequently
left closed continuously, but in-snch ordi-
nary practice there is no metering of the
service, and as I consider the apparatus and
‘methods herein described to be broadly as
well as specifically original with me, I shall
claim the same accordingly, includihg  in
my claims the feature of disabling all me-
ters, or any particular’ meters, after they
are enabled at the ‘subscriber’s station, so
as to prevent overcharging: -

A further statement of operation it 1x
thought need not be given, as the radiophone
recéiving apparatus and the circuits with'
which the same. is connected, form no part
in themselves of the present invention, ex-
cept as they-are used ‘in combination with
the parts necessary
phone switch
are standard Western Flectric No, 1, so
known in the art, and_ are equipped with
the usual line meters Lé, which are ener-
gized through the cord circuit by an oper-
ator, who ordinarily applies a high valtage
generator to the high winding of the meter
fo be actuated, and thereupon produces
sufficient energization to cloge the cirveuit of
the low winding. which in turn receives i
rush of current from the main battery and
actuates the meter. This is precisely the
same as the operation of the rheter M here-
before described. Tt is to be particularly
noted that while T have made it possible
by the means disclosed herein to energize
separate telephone and. radiophone meters
over the same wires, I have made such sep-
arate radio meters irresponsive to any tele-
phonic use of the lines 18—19, or_the tele-
phone switch board circuits J'—P’, or the
telephone meters Le. At the same time, 1
have rendered it possible to separately con-
trol radiophone meters without interference
with any of the aforesaid telephone appa-
ratus, including the telephone meters, and
all this I believe to be novel and original
with myself and shall make it the su%ject
matter of claims accordingly.
~ The expression “a radio central station”
used in the claims hereinafter is not to be
construed as a limitation to a geparate radio

or operating station.’ For example, it may
be conducted simply as a department of a
telephone central -station. . - - .
1. claim: Lo T
1. A system for rendering measured radio
service in combination with telephone serv-

ice, comprising a plurality of subscribers’.
telephone central station, wire :

stations, &
lines interconnecting

7 them, a radio central
- stationfhaving dccess

to and means for con-
telephone lines,. =

plurality of radio subscribers’ receiving sta-

for metering. Thé tele-, &
board cireuits shown herein .

d
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central station in the sense of 2 broadcasting -
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tions also having access to and associated
with said wire telephone lines, radio receiv-
e appacatus af eagch sitbseriber’s station,
ticans contvolled in the use of said appa-
s 1o produce o change in the condition
af the wire Iine leading from said substa-
tion. and metering means st the central sta-
N respousive o suel chunged condition
of the lie 1o register the use of the sub-
station radio apparatus; but irresponsive to
il chinges prodiced in the nee of; the teln-
Phone ap aratus as such.

2. The system claimed i claim 1, with
e 1o actuate the central station meter-
e means periodically. 10 measnve time of
[ERYEN ) .

3. The system claimed in claim 1, with
individual station meters at the central sta-
tion, and periodic actuating means therefor.

4 The systemn elaimed in claim 1, with
variable  speed actuating ‘means for the
meters. whereby the rate charged may be
varied aecoiding to the character and value
of the sevviee rendered, by registering more
or less {ime units in » -given period.

5. The system claimes| in claim 1, with
the wire lines connected (o teleplione appa-
ratus at the subscribers’ stations and-to a
telephone switchlioard at the central statjon,
means normally, when the lines ape tele-
phonically idle, connecting them for radio
use, hut

_substation” for

acting to disable the radio connec-

1,622,359

tions to said lines when ‘the
in use teleplionically. _

6. The svstem claimed in claim 1 in which
there
Ing its meter when receivin and means at
the central station for disabling or stopping’
said meter. ‘ SERIEDE

7. A system for rendering measured radio

service, comprising g central station
s i

substations are

ceiving apparatus, a plurality of individual
meters for said substations means, at each

' individualfy starting its
meter when receiving radio matter and
means at the central stution common to all
the substations, for disabling or stopping
all of said meters, Wwhereby periods of' free
service muy e determined by ‘the central

“oflice exclusively,

8. A system for rendering measured radin
service, comprising a central station, a plu-
rality of sabstations containing - radio re-
ceiving a pparatus, a plurality of individual
meters for said substations,” all located at
the central station, means at each stbsta-
tion for. individually connecting its meter
for operation, and rmeans at the central stq-
tion for actuating, controlling and disabling
said meters individually and collectively.

_In testimony whereof I hereunto affix ‘my,

signature, .

are means at each substation for start--

a pla--
rality of substations containing” radio re-

EDWARD E. CLEMENT. -
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