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My invention relates to'methods and apparatus .
for transmission of measurements, positions, indi-

-cations, and the like. The invention relates par-

ticularly to telemetering arrangements operating
0111 the impulse frequenty or impulse time princi-
ple. . :

It is an object of my invention to provide an
arrangement for transmitting indications over an
ordinary telephone system receivable in any part
of the system by an ordinary telephone receiver.

It iIs an object of my invention to provide an

arrangement whereby indications may be received -

by telephone: at any telephone station by calling
the station at which the telemetering apparatus

-is located.

vide apparatus whereby a plurality of measure-
ments or indications may be transmitted without -

It is a further object of my invention to pro-

- confusion, :
Q4

Still another object of my invention is to. pro-
vide an arrangement whereby such indications
may either be received automatically or upon
request. N o :

-It is also an object of my invention to provide
an arrangement whereby a plurality of indications
may be received ‘automatically in rotation or
selectively as desired. - -

Other and further objects and advantages will
become apparent as the description proceeds.

In carrying out my invention in its preferred

- form,’I provide one or more buzzers for producing
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tone impulses. .In case more than one measure-
ment or indication is to be ‘transmitted, I may
provide a buzzer having a distinctive tone corre-
sponding to each measurement or indication.
In transmitting each measurement or indication,
I cause the buzzers to be connected to a telephone
system and disconnected therefrom a number of

‘times corresponding to the magnitude of the

Ineasurement or the position indication so that
the number of tone impulses received in the tele-
phone represents the measured quantity or the
position indication, ° . S

The invention may be understood more readily’

from the following detailed description when con-

_sidered in connection with the accompanying

drawings and those features of the invention
which are believed to be novel and patentable will
be pointed out in the claims appended hereto. In
the drawings, Fig, 1 is -& Schematic diagram of
one, embodiment of my invention showing. the

‘elecf:ricai_connectldns; and Fig. 2 is a schematic
diagram of a modification of the arrangement

of Fig. 1 particularly adapted for transmitting a
Plurality of indications, Like reference char-

acters are utilized throughout the drawings to
designate like parts.

Referring now more in detail to the drawings, T
have shown, in Fig, 1, 3 measuring instrument, §

‘having a movable pointer 2, the gngulaer position B

of which is to be indicated at & distant station.
The movable pointer 2 is provided with & ¢ontact

8, and a stationary contact ‘4 is provided st the
lower end of the scale of the instrument § pref-
erably beyond the zero position of the scale of the 10
instrument in order that zero Indications, as well

as ofher indications, may be transmitted. Ac-
cordingly, the stationary contact 4 is placed at the
angular nosition corresponding 6 2 hypothetical
reading §’, which would be less than the zero 18
reading of th instrument |,

In order to cause tone impulses to be trans-
mitted for a period. of time corresponding to the
angular position of the pointer 2, a rotatable con-
tact § is provided, which is adapted to touch the 20
contacts 4 and 8 in succession. The rotatable
contact § is preferably arranged to be moved at
constant speed and may either be advanced up
scale repeatedly or may be continuously rotated,
for example, by means of a constani speed motor 25
6, such as a synchronous motor connected to o
suitable source of alternating current. Prefer-
ably the synchronous motor 6 includes suitable
speed reduction gearing. i - -

To control the starting and stopping of the 3¢
transmission of tone impulses in accordance with
the touching of contacts 4 and 3 by the rotating

" contatt 5, a relay 1 having g normally open con-

tact Ta is provided. The relay 7 has an energizing

- winding Tl connected between the negative side 35

of a suitable current source 12 and the stationary
contact 4.. The rotating contact 5 is connected
to the positive side of the source 72 so that, when .
the contacts 4 and 5 touch, gn energizing circuit

'Is closed through the winding 71 of the relay 1. 40

The relay 7 is also provided with a contact 8,
which closes upon energization to form s holding
circuit therefor, In order to deenergize relay 1
when the contact § touches -the contact 3, the _
contact 3 is connected either directly to the nega- 45
tive side of the energizing winding 71 to short

. eircuit it and thereby trip out the relay or it is

connected through a separate deenergizing wind-
ing 13 to the negative side of the source 12. It.

‘Will be understood that the windirg 73 is so ar- g

ranged as to move the contacts of the relay Tin -
the opposite direction from the energizing wind-

. ing T1, thereby positively opening the contacts.
" . For the purpose of producing a number .of

tone impulses corresponding to the angular mo- 55
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tion of the contact 5 between the positions of the
contacts 4 and 3, a bank of arcuately spaced
stationary contacts 9 is provided. Cooperating

. therewith, there is a rotatable contact 10, which

is also driven by the motor 6.  For producing the

~ tone impulses, a suitable tone-emitting device,
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such as a buzzer I{, is- provided, having an
energizing winding 114 operating a make-and-
break device 112 and energized by a suitable
source (13. If desired, a switch 12 may be pro-

wvided in the circuit of the source 113 for the pur-
‘pose of causing the buzzer to be operated only

when & measurement is to be transmitted. The
winding 111 .of the buzzer (I is operatively con-
nected directly or-indirectly to a pair of con-
ductors 15 of a communication line through the
repeating contact maker and breaker 9—I08 and
the contact Ta of the relay 1. For example, the
connection may be to_a pair of input terminals
{8a and 14b of a communication system such as
a telephone system, for instance, including a tele-

phone station 14. From the telephone station

14, the usual conductors.!5 may extend to other
telephone stations or-to a telephone central or
exchange in the well known manner. However
the telephone system need not necessarily be a
wire line system and the communication channe]
used may consist of a phantom circuit, carrier
current, channel or radio waves. The telephone
system itself is not a part of my invention but

my invention may conveniently be employed in-
connection. with telephone systems for the rea-

. son that such systems include well-known devices
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for calling desired stations and the application
of my invention to a telephone system makes it
unnecessary to install additional conductors -or
communication channels between- the sending
and receiving stations for telemetering purposes.

The manner of operation of the apparatus will
be apparent from the drawings. When it is de-
sired to start transmission of indications over
the telephone system to which the station 4 is
connected, the buzzer switch 12 is closed as well
as a switch 16 controlling the synchronous motor
6. Thereupon, the contacts 5 and 10 are caused
to rotate.
stationary contact 4 touch, the relay 7 is ener-
gized, closing the contact Ta in the circuit of
the buzzer t1.. As the contact 10-continues to
rotate, it passes the arcuately spaced. stationary
contacts 9 in succession and the buzzer circuit
to the telephone station 14 is repeatedly made

.and broken. The making and breaking of these

. contacts produce a series of tone impulses in the

56

telephone system, and the production of impulses

- in the telephone continues until the rotating con-

60

tact 5 touches the pointer contact 3 and trips out
the relay 7 to.open the telephone circuit. of ‘the
buzzer {11 at the contact Ta. .

Although the motor 6 is preferably a substan-
tially constant speed motor, constant speed is not
necessary in the arrangement shown, for it will

be seen that the number-of tone impulses trans-

. mitted would not depend upon the speed of -the

.
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motor 6 but upon the number of contacts of the
group 9 embraced between the angular positions
of ‘the contacts 4 and 3 of the instrument I.

However, in cases where some other type of re-.
peating contact maker and breaker is substituted

for the arrangement 9—1{0, for example, a simple
timed repeating make-and-break device, it is de-
sirable that the motor 6 run at substantially. con-

- stant speed so that the time interval between the

76

closing of contacts 4 and 3 may be representative

of the angular position of the pointer 2, For

2,168,149

When the rotating contact 5§ and the

instance, a make and break device 26 may b
substituted for the rotating contact device 9—10
by moving switch blades 21 to the left. The de-
vice 26 itself is not a part of my invention and
may be constructed in any desired well-known
manner consisting, for example, of an operating
winding 28 cooperating with an armature carry-
ing an operating contact 29, a control contact 30
and having means such as a dash pot 31 for caus-
ing the armature to operate at a slow speed. It
will be understood that the make and break de-

* vice 26 will be of such a design as to operate

sufficiently slowly to have the contact 30 closed
for sufficiently long intervals to permit tone im-
pulses to be transmitted by the buzzer .

Tt will be understood that-the buzzer 11 and the
motor 6 may be rin continuously in order that an
indication may be received whenever the tele-
phone station 14 is called. It will further be.

" apparent that it is immaterial what type of tele-

phone system is employed, and the arrangement
is equally well adapted to systems having, for
example, either manual or machine-switching

- telephone exchanges.

In case it is desired to set the apparatus in

"operation only upon call, a-code-responsive relay
11 may ‘be provided, which is connected to the

telephone line 5 and controls closing windings {8
and 19 of theswitches 12 and 16 to permit start-.
ing of the apparatus upon the transmission of a
predetermined code signal -over the tielephone
lines 15. It will be understood that, if desired,
for-causing the selective reception of indications
from more than one instrument, one or more
additional telemetering .transmitting arrange- .
ments, such as the device 20 with the arcuately
spaced contact bank 9’ and measuring instru-
ment 1’, corresponding to the apparatus already
described, may also be connected to the code-
responsive relay {7 and the-telephone station 14.
It will be understood, of course, that the code-
responsive relay (7 is, in this case, so arranged
as to energize the apparatus 20 in response to a
different code signal than the windings {8 and 19.

The construction of the code-responsive relay (7, .

however, does not const\itute a part of my present

" invention.
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Where a plurality of signals or indications is

" to be transmitted, this may be done also without
duplication of the apparatus, and the same re- ;

peating contact maker and breaker 9—I10, for
example, may be employed for producing tone

"impulses for a plurality of measuring instru-

ments. For example, in the arrangement of Fig.-

2, two measuring instruments 1 and I’ are shown

with the rotating contacts 5 and 5 and the mov-
able pointers 2 and 2’ corresponding to parts
designated by the same numerals in Fig. 1. A

.rotating selector switch 2( is provided, which’

connects the rotating contacts 5 and 5 in sue-

_ cession to the positive side of the source 712, and

the tirhe duratfon of each connection is such
that the successive rotating contacts § and ¥’ are
permitted to travel through the complete path
before the connection is transferred by the selec-
tor switch 21 from the contact 5 to the contact §'.
The selector switch 2 may be driven by a suit-
able step-by-step arrangement, such as a uniform
speed motor driving through a Geneva gear or a
step-by-step ratchet motor 22. g

It will be seen that, in the arrangement thus
far described, the instruments | and i’ and any
additional instruments -which may- be used are
connected to the system in succession and that,

by knowing the order in which the instruments 75

Y
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are connected, the readings in each successive
instrument may be determined by counting the
number of tone impulses received in each group
of impulses.

In order to eliminate absolutely the possibility
of confusion as to which measurement indication
is being received, buzzers having different pitches
or different characteristic tones may be employed
to correspond to each of the instruments § and 1.
For example, a buzzer {1 corresponding to that
shown in Fig. 1 may correspond to the instru-
ment | and a buzzer 11’ may be used with the
instrument 1°.
ployed, any suitable arrangement, such as a

second selector switch 23 synchronized with the -

selector switch 21 as by means of direct me-

chanical connections or gearing 24, may be em- .

" ployed to cause thé buzzer 11 to be connected in
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the telephone circuit when the rotating contact §

is connected to the current source 12 and to cause

the buzzer {1’ to be connected in the telephone
circuit when the rotating contact ¥’ is connected
to the current source 12. Por transmission of
simple “on” and “off” indications the arrange-
ment may also be such that.one buzzer sounds for
“on”’ indications, and another for “off” indica-
tions.

I have herein shown and particularly described
certain embodiments of my invention and certain
methods of operation embraced therein for the

purpose of explaining its principle and showing

its application, but it will be obvious to those
skilled in the art that many modifications and
variations are possible and .I aim, therefore, to
cover all such modifications and variations as fail
within the scope of my invention which is de-
fined in the appended ciaims.

What I claim as new and desire to secure by
Letters Patent of the United States, is—

1. A transmitter for a telemetering system

adapted to utilize a communication channel of

a telephone system comprising in combination.
an indicating instrument having a mqvabie

pointer carrying a contact, a stationary contact .

at the Tower end of the scale of said instrument,
a rotatable contact adapted to cooperate with
said stationary contact and said pointer contact,
a motor driving said rotatable contact, a second

rotatable contact also driven by said motor, &-.

plurality of arcuately spaced stationary contacts
cooperating with said second rotatable contact, a
pair of input terminals of & communication sys-
tem, a buzzer, a relay having normally open con-
tacts and having opening and closing windings
and a holding circuit, and & source of current
with connections to said relay windings and said
first rotatable contact, sald communication-sys-

tem input terminals, burzer; second rotatable

contact, spaced stationary contacts, and normally
open relay contacts being connected in & circuit,
said lower-scale-end stationary contact being
connected to said closing winding and said pointer
contact being connected to said opening winding,
whereby a plurality of tone impulses depending

in number upon the reading of the said instru-
~ ment is transmitted. ‘

It a plurality of buzzers is em-

3

2.Ina telemetering system a plurality of in-
dicating instruments ‘'each having 2 movable
pointer carrying a contact, stationary contacts,
one at the lower end of the scale of each instru-
ment, rotatable .contacts, each adapted to co-

operate with a corresponding stationary contact -

and a pointer contact of one of said instruments,
8 motor driving said rotatable contacts, a rotat-

. able telemeter contact also driven by said motor,

a plurality of arcuately spaced telemeter sta-
tionary contacts cooperating with said telemeter
rotatable contact, a pair of input terminals of a’
communication system, & plurality of buzzers,
one of said buzzers, said communication-system

input terminals, said telemeter rotatable contact.

and said telemeter stationary contacts being con-~
nected to form a buzzer circuit, a relay having
normally open contacts in said buzzer circuit and
having opening and closing windings and a hold-
ing circuit, a source of current ' with connections
to said relay windings and one of said instrument

rotatable contacts, said instrument stationary

contacts being connected to said closing winding
and said pointer contacts being connected to said

opening winding, and & selector switch for simul-.

taneously substituting another of said buzzers
and another of said rotatable instrument con-
tacts for the buzzer and the rotatable contact in
their respective circuits.

3, In s telemétering system, an indicating in-
strument having o scale and cooperating movable
pointer, a buzzer, a communication channel in

" responsive relation to said buzzer, a relay having

& normally open.contact in circuit with said
buzzer and having & closing winding and an open-
ing winding, a current source with a pair of
terminals, to one of which each of said relay

windings is connected on one side, & contact con-

nected to the other of said current source termi-
nals rotatable along said instrument scale, &
lower-end stationary contact connected to said
closing winding for closing said relay when said
rotatable contact crosses a predetermined posi-
tion at the lower end of said scale and & contact

carried by the instrument pointer and connected ,
to said opening winding for opening said relay -

when said rotatable contact crosses ‘the position
of the pointer, a second rotatable contact in cir-
cuit with said buzzer, a' plurality of arcuately
spaced electrically connected stationary contacts
cooperating with said secend rotatable contact,

.and a mofor driving said rotatable contacts.
4. A telemetering system comprising in com-

bination, & plurality of measuring instruments, a
plurality of tone-emitting devices with different
tones, a telephone system, means for connecting
a tone-emitting device to said telephone system
and disconnecting it therefrom a number of
times dependent upon the reading of one of the

measuring instruments, and selector means for’

suécessively placing different tone-emitting de-
vices and corresponding measuring instruments
in operative relation with said connecting and
disconnecting means. : .

: AUGQUST ARNOLD.
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