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This invention relates to telemetering sys 
tems, and more especially to that class of tele 
metering systems in which a measurement of a 
magnitude performed at one station is trans 
lated into audible code signals, transmitted over 
a communication channel of a conventional type, 
and at a receiving station expressed as a scalar 
magnitude determined by characteristics of said 
Signals. 
In the art of telemetering there is recognized 

and representing a corresponding number of 
measurable magnitudes, and at the receiving end 
of the system indicated or recorded as separate 
and independent measurements. . . . 
Other features and advantages of the inven 

tion will be hereinafter described and claimed. 
In the accompanying drawings: - 
Fig. 1 is a diagrammatic representation of a 

telemetering system embodying the principles of 
0 

the practice of transmitting over a communica 
tion System signals initiated by contacts forming 
a part of a continuous displacement meter, such 
as a current meter or anemometer, and, by tim 
ing the Spacing of these signals as received, de 
termining the rate of flow as measured at the 
transmitting point. 
method whereby a variable magnitude, such as 
liquid level at a transmitting station, is caused to 

20 control the nature of code signals, which, at the 
receiving station, may be interpreted in terms 
of Said, code, thereby providing a discontinuous 
measure of the desired magnitude. 

Both these systems have been developed in 
forms adaptable to conventional communication 
Systems, such as long-distance telephone lines 
and exchanges, whereby, by the simple expedient 
of dialing or otherwise calling a number repre 
Senting the transmitting station, connection may 
be made with the signaling apparatus and the 
desired measurement obtained. 

It is an object of this invention to provide 

There is also recognized a 

the invention. , 
Figs. 2 and 3 are representations of a modified 

form of receiving apparatus therefor. 
Fig. 4 represents a further modification of the 

invention, wherein telemetering between two 
transmitting stations and two corresponding re 
ceiving stations may be carried out over a single 
communication channel. ". 
* Fig. 5 is a graphic chart which under certain 
conditions may be expeditiously employed in the 
interpretation of measurements. 
In the drawings, Fig.1 shows the combination 

of a transmitting instrument 10, a receiving in 

25 

telephone set 7 of the standard type. 

means whereby a normally inert automatic sig 
naling apparatus which may be operatively asso 
ciated with any one of a variety of measuring 
elements may be made subject to operation by 

35 

telephone apparatus of conventional types, and, 
upon the establishment of a COmmunication 
channel therethrough, caused to operate for a 
predetermined limited time, sufficient to trans 
mit a number of complete impulse groups or sig 
nals, after which operation automatically ceases, 
and the apparatus is cleared from the line. . 
A further object of the invention lies in the 

provision of means by which said impulses as 
audibly received at the home station may readily 
be expressed as a continuous scalar representa 

, tion of the measurement performed at the trans 
mitting station. - 
A further object of the invention is found 

in the provision of means whereby, without any 
modification in electrical circuits or apparatus, 
the system may be made responsive to two or 
more simultaneous sets of impulses or signals 

40 

45 

50 

strument and interconnecting apparatus in 
cluding a control box f2, an automatic unattend 
ed station f3, a conventional telephone exchange 
4, an interconnecting circuit or channel 5, and 
a local circuit 6. At the receiving station is a . 

he 
transmitting instrument 0 is here shown as 
adapted to the purpose of water level determi 
nation as measured by the position of a float 8: 
resting on the surface of a body of water 19 
whose level it is desired to determine and trans 
mit quantitatively to the receiving instrument 
. . The float f8 is associated with the transmit 
ting instrument ?o through the medium of a cable 
20 passing over a pulley 2 attached to the in 
strument and counter-balanced by a weight 22. 
Secured to the shaft of the pulley 2 is a pinion 
23 rotatable with the pulley and meshing with 
a gear sector 24 mounted upon a rotatable axis 
or spindle 25. Attached to the spindle 25 is a 
pointer-arm 26 adapted to deflect through a 
limited angle with movement of the gear Sector 
24, whereby the position of said pointer-arm be-, 
comes an indication of the liquid level which it 
is desired to measure. The mechanism. of the 
transmitting instrument O may be, similar in 
all respects to that fully set forth and described 
in U. S. Letters Patent 2,214,159 issued Septem 
ber 10, 1940 to Franklin B. Bristol. In this de 
vice a scroll-plate 27 is driven by a motor 28 and 
caused to rotate about an axis 28 at a constant 
angular velocity in a counter-clockwise sense as 

developed by as many transmitting instruments 55 seen in the drawings, The scroll-plate 27 has an 



2. 
arctiate leading edge and a spiral trailing edge 
adapted to be engaged by the extremity of the 
pointer 26, whereby the latter will be displaced 
in a sense perpendicular to its normal plane of 
deflection periodically with the rotation of the 
Scroll-plate. Fixed to a shaft 36 journaled for 
rotation through a limited angle about an axis 
parallel to the plane of rotation of the scroll 
plate 27 is a rocker-plate 3 juxtaposed to the 
extremity of the pointer-arm 2S in such a manner 
that, as said pointer is periodically displaced by 
rotation of the scroll-plate 2, said rocker-plate 
will be deflected through a short distance causing 
the shaft 3 to be rotated in a corresponding 
manner. Carried by the shaft 38 is an arm 32 
bearing a member 33 adapted to close or opera 
an electric contact 33 according as to whether 
the pointer-arm 25 is, or is not, displaced by the 
scroll-plate 27. By reference to the said Bristo 
patent; it yi be seen that the neinbeat 33 may 
thus be used to control a circuit, which includes 
contact 33 in such a mannex tas; there will be 
imposed on said circuit cyclically recurrent, irra 
pulses of durations dependez's 20, the defec 
tion of the pointer-art 23, and herefore of the 
position of the float 33. 
The control box 3 includes a single-throw, 

double-pole relay 36, a cana-&ciated contactor 
37 and a buzzer, hower, or other deyice, 33 suit 
able to the production of ara Sidible tone upon 
energization from a source of electrical power. 
The relay 36, is of the double-pole class, ar 

ranged when energized to close two independent 
sets of contacts 33 and 38. 
includes two electrically independent contact ele 
ments 34 and 32, and 8 cam member 33 arranged 
to be driven at a coastaa: Speed by a motor 
43. The pariphery of the car inerabar 33 is pro 
vided with a notch 35, 8, fivel i33 enbracing a 
large proportion of its circulafer3race, and a 
short lift 3i, these several ele(ents of tins 99 
riphery operatively engagings, oilo'yes' 33 yaera 
by the contact eletaenis 38 and 32 will be Oger 
ated in a sense that when ha follo.72 rests in 
the notch 35 both contacts will 38 opened, when 
the follower engages the dwell 33, contacts 3d 
will be closed and 32 open, and when the folioWS: 
engages the lift (37 oth sets of contacts will be 
closed. The buzzer or howler 38 may be mounted 
upon the control box 2, or located within it in 
such a manner, that the sound produced thereby 
when energized may be distinctly audible out 
side the box. For purposes of insulation, it is 
generally expedient that there be included in 
the control box a small transformer é9 adapted 
when energized from a commercia A. C. supply 
source 50 to provide a supply of power suitable 
to the operation of the several operating circuits 
of the system, while providing complete isolation 
between said circuits and the source of supply. 
The unattended station A3 is shown diagran 

matically in a form greatly simplified in com 
parison with such stations when in actual use. 
Here all functions except those desirable for 
carrying out the functions of the invention, and 
the apparatus for performing those functions, 
have been eliminated from the drawings. The sta 
tion in its simplified form includes a four-pole re 
lay 56, a single-pole low-frequency A. C. relay 52 
having in series therewith a capacitor 53, a micro 
phone 5S, an audio frequency transformer 55, 
and such batteries and connections as will now 
be set forth. The relay 5A serves, when ener 
gized, to close four sets of contacts 56, 57, 58 and 
59. The relay 52 is of a type adapted to eners 
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gization from the 'ringing current' commonly 
used for signalling in telephone circuits, and acts 
to close contacts 6 when energized. In series 
with the winding of relay 52 is the capacitor 
S3 adapted to pass current of ringing frequency to 
energize the relay but to prevent the flow of direct 
current through the circuit of said relay. The mi 
crophone 5, which is placed in a position where it 

0 
will pick up sound waves emanating from the 
buzzer 38 is energized from a battery 62 in series 
with the primary of the transformer 55 and the 
contacts 59 on the relay 5. 
The internal and interconnecting circuits of the 

control box 32 and the unattended station 3 
s are as follows: One terminal of the Secondary 
of the transfor aer 49 is connected by means of 

20 

2 

30 

The contacior 37. 

30 

50 

5.5 

60 

45 

& Conducto: 63 to a corresponding terminal of 
the rotor 28, the notor 33, the buzzer 38, and 
one side of the contact 3i. The other terminal 
of the Secondary of the transformer 39 is con 
nected by means of a conductor 63 to one side 
of the energiziag Winding of the relay 33 and 
to one side of each of the contacts 39 and 33. 
The other side of the contact 39 is connected 
through a conductor 35 to the free terminals 
Ci the Gnotors 23 and 33. The free side of the 
contact; 3) is connected by means of 8 conductor 
66 to the contact 33, and thence through a con 
ductor $7 to the free terminal of the buzzer 30. 
The free terminals of the winding of the relay 
33 and the contact 33 respectively are connected 
together by means of a conductor 83. 
The communication channel 35 enters the un 

attended Station 3 as two conductors 59 and 
70; and the actuating coil of the relay 52 is con 
anected gettyeen these conductors in series with 
the capacitor 53, Contacts 53 on the relay 5 
Serve to complete, a circuit between the conduc 
tors 59 and 70 in series with the secondary wind 
ing of the transformer 55. One side of the ac 
tiliating coil of the relay 5 is connected through 
a conductor 7 to Cne side of the contact 80 on 
relay 52, and the other side of said coil through 
a conductor 72 to a 3attery 23, and thenca by 
8aaS Of a conductor 3 to the other side of 

(contact. 30. One side of contact 56 of relay 5 
is connected to the conductor 3, and the other 
Side through a resistor 5 to the conductor J . 
Conductors and 2 are also connected to the 
contacts 2 in the control box. Conductors S3 
and 63 are connected to the two sides of con 
tact 57, whereby the latter when closed serves 
to bridge or short-circuit the contacts 4 in the 
control kox. A telephone set 76 may be con 
nected to the line 5 at the transmitting station, . 
and may be used in the regular way at any time 
the telemetering apparatus is not in active Op 
eration. 
The receiving instrument may be of the type 

fully set forth and disclosed in U. S. Letters 
Fatent No. 2,040,918 issued May 19, 1936, to C. W. 
Eristol, having a constant-speed motor 78, an 
actuating magnet 9, and an index or pointer 
80 adapted to provide in conjunction with a grad 
ta?ted Scale 8 a measure based on the durations 
(of Successive cyclical impulses received by the 
Tinagnet 9. A relay 82 of a type adapted to re 
Spond to signals in the local circuit is is suitably 
connected to the telephone 7, and a circuit 83 
provides operative connection between said relay . 
and magnet 79. The motor 78 in the receiving 
instrument is energized from a power source 96 

5 

Which also may supply the circuit of the magnet 
29. A double throw single pole switch 9 pro 
vides alternative connection whereby with the 
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switch thrown to the left as seen in the draw 
ings, the magnet 79 will be energized through the 
contacts of the relay 82, and with the switch 
thrown to the right the magnet will be energized 
or de-energized according only as to whether said 
switch is closed or opened. 
The operation of the invention as embodied in 

the form shown in Fig. 1 is as follows: It may 
first be assumed that the system is inert, and . 
that all parts occupy positions, as shown in the 
drawing; and that it is desired to obtain at the 

10 

telephone set 7, a signal representative of the 
height of water represented by the position of the 
float 8. The operator first dials on the tele 
phone at the receiving, station, or otherwise 
calls through the exchange 4, the number cor 
responding to the unattended station 3 on the 
line 5. This will cause a ringing current to flow 
in the line, which current will pass through the 
capacitor 53 and operate the relay 52 causing it 
to close its contacts 60. The closing of the con 
tacts 60 will complete a circuit from the battery 
73 through the conductors. 78 and 74 and the 
winding of the relay 5, thus energizing said 
relay and causing it to close its four sets of con 
tacts. The closing of contacts 56 will serve to 
bridge the contacts 60 through the resistor 75, 
so that upon opening of the contacts 60 the relay 

5 

3 
circuit 6, to the telephone set where they 
may be heard by the operator listening at the 
instrument. 
There are several alternative ways by which 

the signals heard in the telephone set it may 
be converted into a definite measurement of the 
height of water level as determined by the float 
8 at the transmitting station: (a) The oper 
ator may listen at the telephone and determine 
the duration of each periodic signal by means of 
a stop-watch and then by comparison with a 
graphic chart, such as shown in Fig. 5, may in 
mediately convert the reading into the units 
which it is desired to measure; and this may be 
done without the interposition of any further 
instruments, (b) The operator may manipulate 
the switch 9 , throwing it manually to its right 

20 

hand position as seen in the drawings each time a 
signal begins, and opening the switch at the ter 
mination of each signal. By this means he im 
presses upon the magnet 79 of the instrument 
a series of impulses corresponding to those set 
up at the transmitting station, and will obtain an 
indication of the pointer 80 of the dial 8 to 

25 

5 i will remain locked in by current flowing , 
through said resistor, and will not be released 
upon de-energization of relay 52 due to cessation 
Of the ringing current. 
Closing of the contacts 57 on the relay 5 will 

serve to complete a circuit from the secondary 
of transformer 49 through conductors 63 and 68 
and the energizing coil of relay 36 in the control 
box, causing said relay to close both its contacts 
39 and 49, - 

30 

represent measured magnitude. (c) The oper 
ator may throw the switch 9 to its left hand po 
'sition and leave it so long as the signals continue 
to come through the line. Under this condition 
the relay. 82 will be actuated by the currents in 
the circuit f6 and will perform the function of 
energizing the magnet 79 in correspondence with 
the impulses in the line, thus giving the desired 

35 

indication on the instrument f. w 
The cam 43 as driven by the motor 46 in the 

control box 2, contributes a timing function of 
a dual nature-limitation of the operating time 
of the apparatus upon completion of a call to an 

Closing of the contacts 39 serves to intercons 
nect the conductors 64 and 65, thus applying 
the secondary voltage of the transformer 49 to 
the motors 28 and 44, whereby both these motors 
are placed in operation. Closing of the contact 
40 connects the conductors 64 and 66, whereby 
the circuit of the buzzer 38 is made complete with 
exceptions of the contact 34, which is subject to 
actuation by the member carried by the arm 32. 
Closing of the contacts 58 in the relay 5A serves 
to short circuit the conductors 69 and 70, thus 
providing a complete path for voice currents or 
the equivalent through the unattended station 
i3 into the circuit 5. At the same time this 

40 

interval sufficient to enable a satisfactory deter 
mination to be made without exceeding the time 
usually allotted for a long distance call, and the 
bringing of the various elements of the mecha 
nism to rest in a proper position for the initia 
tion of a subsequent cycle. The motor 44 in the 
control box, starting coincidently with the motor 
28 in the transmitting instrument, rotates the 
cam 43, which immediately after starting will lift 
the follower 48 out of the notch 45 onto the dwell 

50 

action will release the relay 52, and, by means of 
conventional devices in the exchange 4, will 
cause the ringing action to cease. Closing of the 
contacts 59 will provide a complete a circuit 
through the microphone 54, the battery 62 and 
the primary of the transformer 55, whereby sound. 
waves impinging upon the microphone 54 will 
cause corresponding currents to flow in the cir 
cuit 5. 

55 

60 

The scroll-plate 27, driven by the motor 28 will 
rotate in a counter-clockwise sense and will peri 
odically engage the pointer-arm 26 in a manner, 
as hereinbefore set forth, to cause the contact 
member 33-to actuate the contacts 34, applying 
voltage from the transformer 49 to the buzzer 
38, causing the same to emit a succession of audi 
ble signals each having a duration depending up 
on the position of the pointer arm. 26. The sig 
nals from the buzzer 38 Will impinge upon the 
microphone 54 and will cause a corresponding se 
ries of signals to be impressed upon the circuit 
A 5. These signals will pass through the line, and 
through the exchange 4, and through the local 

r 

65 

70 

46, thus closing the contacts 4., bridging the con 
tacts 5 in the Unattended Station, and thus lock 
ing the relay 36 in its closed position without re 
gard to the position of the relay 5, and assuring 
that the transmitting apparatus will continue to. 
Operate, even though the relay 5 should be re 
leased. This accomplishes the function of caus 
ing the apparatus when once started to remain 
in operation until the completion of a cycle. 
The transmitting instrument continues to oper 
ate so long as the follower 48 lies on the dwell 
46; and during this interval signals continue to be 
transmitted through the communication chan 
nel, and are available at the receiving station. 
While there need be no definite relationship 

between the speed of the cam 43 and that of the 
Scroll plate 27 in the transmitting instrument, 
the Speed of rotation of said cam would ordi 
narily be set so that one revolution would be 
completed in a time approximating 1% minutes 
after initiation of the operating cycle... With the 
Scroll plate 27 making one revolution in 15 sec 
onds, which is quite consistent with telemetering 
systems of this class, there would thus be allowed 
ample time for at least five complete sets of im 

75 

pulses to be transmitted, which would positively 
establish the required measurement, and yet be 
well within the time interval customarily allowed 
------ 
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or long distance telephone calls at the minimum . 
rate. As the can $3 approaches the completion 
of a single revolution, the lift 47 will engage the 
follower 48, causing the contacts 42 to be closed 
for a short interval of time, momentarily con 
necting the conductors and 2, and short-cir 
cuiting the operating winding of the relay 6, 
whereby the latter is released and opens all its 
contacts, the resistor 75 limiting for the moment 
the current drawn from the battery 3 between 
the instant when the contact 42 is closed and the 
instant when the contact. 56 is opened. As the 
cam 43 continues its rotation, the follower 48 will 
drop from the lift 37 into the notch 45, opening 
both the contacts (32 and 3. The circuit of the 
contacts 42 has already been opened by the con 
tact 56. Opening of the contacts (30 serves to re 
lease the relay 36, opening in turn the contacts, 
39 and 30, bringing the motors 28 and 33 to rest, 
clearing the circuit of the buzzer 33, and causing 
all elements of the system to revert to their orig 
inal condition. 

In Fig. 2 is shown 
which impulses of audible frequency may be 
caused to operate a receiving instrument of the 
indicating class. A telephone set. 95 of the Con 
ventional type, adapted for calling and answering 
in the usual manner, is installed at the receiving 
station; and a receiving instrument 96, similar in 
all respects to the instrument G8 in Fig. 1 is ar 
ranged to have its actuating magnet energized . 
through a relay 9 subject to currents set up in 
a microphone 98. With this combination, the 
transmitting station is called in the usual man 
Iner; &nd as the signals are heard by the Oper 
ator at the receiving station, he places the tele 
phone sufficiently close to the microphone 93 that 
the signals will affect the microphone to operate 
the relay and cause the receiving instrument 96 
to provide an indication of the measured quan 
tity. - 

In Fig. 3 is shown a further alternative which 
is an improvement on the form shown in Fig. 2 to 
the extent that it includes neans for amplifying 
Sound waves of the selected frequency represent 
ing that of the signals. Which it is desired to uti 
lize, at the same time damping out other sounds 
which might-tend to introduce erroneous results. 
A receiving instrument A 9 is connected in circuit 
with the relay 866 and a microphone (2in & 
manner with the connection of the corresponding 
parts shown in Fig. 2. A telephone 683 is ar 
ranged to produce an audible tone signal in the 
same nanner as that shown in the previous 
drawings. Between the microphone 02 and the 
telephoxae 83 is transposed a resonating cham 
berg (3 turned to the characteristic frequency of 
the signal tons. With this arrangement it is 
found that a material degree of airngolification of 
the desired tone is obtained without any corre 
sponding increase in the volutine of other fre 
quencies which may be present in the circuit. 

In Fig. 4 is shown an application of the princi 
ple illustrated in Fig. 3 to the transmission and 
measurement of two dependent sets of signals, 
representing as many dependent 2 easurements. 
The two systems may be characterized as system 
A and system B. Systeria A includes a transmit 
ting instrument 65, a control box 06, and an 
amplifier G. at the transmitting end, and at the 
receiving end a receiverse, a microphone 9 
with a relay 0 for rendering the receiver sub 
ject to the microphone and a resonator . . 

Similarly, the system B includes a transmitter 
12, a control box 13, and a microphone 14, 

an alternative method by, 
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together with a receiver 5, a microphone 36, a 
relay , and a resonator a 8. The microphones 
8 and 4 are interconnected and both included 

in a suitable circuit in an unattended station - 9 
5 at the transmitting end of a communication 

channel 828. Each of the transmitters 25, A2, 
and aSSOciated control box may be the same as 
transmitter 24 and control box 2 in Fig. 1, and 
the unattended station. A 9 may be the same as 

10 station 3; it being understood that the control 
boxes A and B in Fig. 4 may be connected in 
parallel to the COntacts of a relay in station 3 
similar to relay 58, and that the microphones 07, 
4 may be connected in parallel to a circuit in 

15 station 9 signier to that to which microphone 
56 is connected in station-43. The buzzer or 
howler in each of the control boxes 96 and 3 

/is toned to a characteristic pitch. The commu 
nication channel 29 leads through an exchange 

20 26 to a local circuit 22 to which is connected 
7, 8 conventional telephone set at the receiving sta 

tion. The resonators as A and a 3- are tuned to 
frequencies corresponding to those of the respec 

'tive buzzers, so that resonator a Will tend to 
25 amplify a tone of the pitch emanating from con 

trol box 36 and resonator a 40 a tone of the pitch 
from box 3. Resonator, A a forming a part of . 
system A is placed between the telephone Set 
23 and the microphone 889 in such a manner 

that any tone which it may receive from the 
telephone will be amplified and impressed upon 
the microphone. In a similar manner resonator 
GGG is placed between the telephone 23 and the 
microphone 46 in such a manner that any tone 
which it an uplifies be impressed upon said 
rinicrophone. . . . . . . . 
The operation of the system in this form is as 

follows: upon the operator. at the receiving sta 
tion dialing, or otharise calling the unattended 
station at the transmitting point, both control 
boxes 806 and G3 are automatically placed in 
service and the motors in the transmitting in 
struments will begin to operate. ...Each of the 
transmitte‘s vyi, he define a series of impulses 
corresponding to the magnitudes respectively 
measured thereby, and these impulses will be in 
pressed upon the microphones 687 and 3 () as 
sound waves having characteristic tones. These 
sound waves will be impressed upon the com 
munication channel A28 as electric currents, and, 
of course may be carried simultaneously in the 
circuit Without. Intual interference. The sound 
emanating from the telephone 23 may then be 
a combination of the tones developed by the two 

555 transmitting instruments, and these tones may 
come simultaneously or concurrently. This 
sound being impressed upon the resonators 
and 88, Willoy textin be resolved into its come 
ponent tones, so that the microphone 09 will re 

40 

6 
0 initter S.2. gathis vyay the receiving instru 
ments 808 and S 63 will operate without interfer 
eace to provided a neasurements of the magni 
tudes originally deterrained by the transmitters 

, SOG as 382. - . - 
The egg and expressions which I have em 

ployed are agadas terms of description and not 
of limitaticia agad I have no intention, in the use. 
of such textiles and expressions, of excluding any 
equivalents of the features shown and described 
or portions thereof, but recognize that various 
modifications are possible within the scope of the 
invention claimed 

| claim: . . . 75 in a telemetering system for providing at a 

spond only to the signals developed by the trans- . 
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receiving station representations of Values of a 
quantity measured at a remote transmitting sta 
tion, the combination of normally inert means at 
Said transmitting station for measuring an un 
limited number of said values within a given 
range and creating in each of uniform time 
cycles a continuous audible signal of a duration 
corresponding to values of said quantity, means 
for Converting said audible signals into electrical 
impulses corresponding with said quantity values, 
relay means controlled from said receiving sta 
tion for bringing said transmitting and convert- . 
ing means into action, means at said receiving 
Station whereby said impulses may be converted 
into Scalar magnitudes representative of said 

0. 

15 
values, and means at said transmitting station 
for terminating signal transmission at the end of 
a predetermined time. 

2. In a telemetering system for providing at 
a receiving station representations of values of 
a quantity measured at a remote transmitting 
station, the combination of telephonic means at 
Said receiving station and a communication 

20 

channel extending therefrom, normally inert 
means at said transmitting station for measur 
ing an unlimited number of said values within 
a given range and creating in...each of uniform 
time cycles a continuous audible signal of a 
duration corresponding to values of said quan 
tity, means for converting said audible sig 
inals into electrical impulses and impressing the 
latter upon said channel, relay means for bring 
ing Said transmitting and converting means 
into action, and other relay means responsive 
to flow of ringing current in said channel for 
Controlling the first-mentioned relay means. 

3. In a telemetering system for providing at 
a receiving station representations of values of 
a quantity measured at a remote transmitting 
Station, the combination of telephonic means 
at Said receiving station and a communication 
channel extending therefrom, normally inert 
means at. Said transmitting station for measur 
ing an unlimited number of said values within 
a given range and creating in each of uniform 
time cycles a continuous audible signal of a 
duration corresponding to values of said quan 
tity, means for converting said audible signals 
into electrical impulses and impressing the lat 
ter upon said channel, relay means for bring 
ing Said transmitting and converting means into 
action, other relay means responsive to flow of 
ringing current in said channel for controlling 
the first-mentioned relay means, and means at 
Said receiving station including a scale and an 

25 

30 

40 

5 
index for translating said impulses into repre 
Sentations of said magnitudes by the position of 
said index with respect to said scale. 

: 4. In a telemetering system for providing at 
a receiving station representations of values of 
a quantity measured at a remote transmitting 
station, the combination of telephonic means 
at Said receiving station and a communication 
channel extending therefrom, normally inert 
means at Said transmitting station for creat 
ing in each of uniform time cycles an audible 
signal of a duration corresponding to values of 
Said quantity, means for converting said audi 
ble signals into electrical impulses and impress 
ing the latter upon said channel, relay means 
for bringing Said transmitting means into ac 
tion, Second relay means controlling the first 
mentioned relay means, third relay means re 
Sponsive to ringing current in said communi 
cation channel for controlling the second relay 
means, means responsive to energization of the 
second relay means for maintaining the latter 
energized despite cessation of said ringing cur 
rent, and means brought into action substan 
tially concurrently with said transmitting means 
for maintaining the first relay means energized 
irrespective of the condition of the second re 
lay means and for thereafter de-energizing both 
the first and the second mentioned relay means. 

5. In a telemetering system for providing at a 
receiving Station representations of values of a 
quantity measured at a remote transmitting sta 
tion, the combination of telephonic means at said 
receiving station and a communication channel 
extending therefrom, normally inert means at 
said transmitting station for measuring an unlim 
ited number of said values within a given range, 
and creating in , each of uniform time, cycles a 
continuous audible signal of a duration corre 
sponding to values of said quantity, means for 
converting said audible signals into electrical im 
pulses and impressing the latter upon said chan 
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nel, relay means for bringing said transmitting 
and converting means into action, timing means 
brought into action by said relay means for con 
trolling the period of operation of said trans 
mitting means, other relay means responsive to 
flow of ringing current in said channel for con 
trolling the first-mentioned relay means, and 
contact means controlled by said timing means 
for maintaining the latter in operation for a 
predetermined. period despite cessation of Said 
ringing current and for thereafter terminat 
ing operation of said timing means. 

FRANKLIN B. BRISTOL. 


