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' 1 Claim. 

., This invention relates to the reading of meters, 
and, consists in means which permit a dial, or a 
pluralityiof dials, to be read at a point remote 
from its location. In my application for Letters 

. 5 Patent Serial No. 416,373, ?led Dec. 26, 1929, now 
. Patent 1,897,657 issued February 14, 1933, I have 
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described how the reading of a gas meter, a 
water meter, an electrical meter or the like, 
may be made over an electrical communica 
tion system, such, for example, as the Bell 'I'ele 
phone System. The'objects of the present in 
vention are in general the same as those stated 
in the above noted application. A further object, 
is, however, in mind; it is to provide means for 
controlling at the central reading station the 
operation of the remotely situated meter-read 
ing instrumentalities. These and other objects 
will be ampli?ed and more fully explained. in th 
following speci?cation. . . ‘ 

In the accompanying drawing there isshown 
a diagram, and in such diagram there are indi 
catedanumbered dial and its pointer or hand, a 
telephone system; and means associated with the 
telephone system and the dial for indicating, at a 
distance from the dial, the position of the pointer. 
In my co-pending application I have taught 

that they reading of a meter may be effected 
through the function of an electrical, sound-pro-' 
ducing mechanism. The sounds which signify 
the reading of the meter or dial may be audible 
words or merely sound signals. These-meter 
reading sounds are generated or reproduced at 
the receiving or reading station by the reaction 
of electrical impulses upon a diaphragm. Elec 
trical impulses, are also necessary to effect the 
reading of a’ dial in accordance with the present 
invention, but it is the magnitude or character 
.the impulses themselves upon a recording device or 
a visual'indicator, which a?ords signi?cance. In 
‘other words, I combine with a meter dial, means 
‘for creating electrical impulses upon a communi 
cation circuit. The electrical impulses which are 
.50 created are of a regulated character, and may 
with a suitable instrument'be distinguished one 
from the other. With each position which the 
dial‘ pointer may take, impulse-creating means 
are > coordinated, and such impulse-creating 
-means are adapted to effect the creation of a dis 
tinctive electrical impulse (or impulses) in ac 
cordance with the position of the dial pointer. 

, Referring‘ to the drawing an embodiment of the 
invention will be described. The dial l'has'ten 
contact pieces 2, there being one contact piece 
for each of the tenv positions which the pointer 
3, may take. The contact pieces are electrically 
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insulated one from the other, and are each con- - V 
nected in numerical sequence to a contact 4 of 
the series of aligned contacts which are secured 
to a support 5 of insulating material. Upon a 
threaded shaft 6 is a carriage l; a motor 8 is 
geared to effect the rotation of the shaft 6, and 
according as the shaft rotates, the carriage 1 
travels thereon. A brush 9 is borne by the car 
riage 7, and, as the carriage travels, the brush 9 
progressively makes and breaks contact with the . 
several contacts 4. The pointer 3 is electrically 
connected by a wire In to the one wire (I I) of 
the subscriber’s telephone line, and, ‘as will 
presently be described, ‘during operation of the 
meter-reading device the brush 9 is connected by 
a wire l2 to the other wire (l3) of the telephone 
line. , ' ‘ 

To the end that the apparatus may be clearly 
understood, the process of reading the meter dial 

: I in the remotely located power company’s office A 
will be outlined. The attendant, either by me 
chanical or manual switching in the telephone 
exchange, obtains telephone connection with the 
subscriber’s telephone, the particular dial that. the 
attendant wishes to read being connected to the 
‘lines ‘of such subscriber’s telephone. Such con 
nection being made, it is'then necessary ‘to ener 
gize the motor 8, and to move the brush 9' over 
the series of contacts 4. Advantageously, means 
are provided to disconnect the subscriber’s tele 
phone while the reading is going on, and, obvi 
ously, it is of advantage to effect such control in 
the power company’s office A. To this end the 
wires I3, l3’, l3" of the telephone company’s line 
are interconnected, as indicated at M. (Such 
interconnecting of telephone wires is common 
practice where a telegraph system is operated 
over telephone lines, and it is expedient only when 
the‘ telephone system is inductively coupled 
through the telephone exchange.) To these di 
rectly interconnected lines l3, l3’, l3" one termi- 
nal of a high frequency alternator I5 is connected, 
the frequency and general characteristics of the 
alternator being such'that no “cross-talking” or 
any other objectionable eifect- is produced to 
interfere with the normal operation ofethe tele 
phone system. The other terminal of the alter 
nator is connected to a grounded switch l6. At 
the subscriber’s end of the telephone line two 
relays I1 and I 8 each have one terminal connected 
by a wire 20 to the line l3’, l3”, and the other 
terminal leading to the ground. These relays are 
such in structure as to be sensitive to the effect 
of the current of the alternator, normal operat 
ing currents and, electrical impulses of the tele 
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phone circuit do not disturb the relays from their 
normal, illustrated position, that is, the position 
which renders the meter-reading instrumen 
talities inactive, and maintains the telephone cir 
cuit in condition for normal operation. To obtain 
a reading the attendant closes the switch IS. The 
closing of switch l6 causes the relay IT to func 
tion and to open the line | 3, and to complete con 
nections between the wire l3’ and the wire l2. 
Simultaneously, relay l8 functions'to close con 
nections from a suitable source (IQ) of energy to 
the motor 8. The source IQ of energy is repre 
sented in the drawing as a battery, but of course 
suitable connections may be made to an electric 
power line instead of a battery for the energiza 
tion of the motor. The position of rest of the car 
riage ‘I, that is, the location of the carriage before 
the start of a reading, is at the left-hand end of 
the shaft 6, where the brush 9 is in engagement 
with the contact I00, which contact will be later 
described. So, when the switch I6 is closed the 
motor 8 is caused to revolve, moving the carriage 
in a left-to-rig'ht direction and causing the brush 
3 to contact successively each member 4. Until 
the brush‘ 9 engages that particular member 4 
which is connected by its associated wire 2| to 
that contact piece 2 with which the pointer 3 is 
in engagement, the telephone circuit will remain 
incomplete and no effect will be had. When, how 
ever, theibrush 9 strikes the contact 4 which is 
coordinated with the position of the dial pointer, 
_a circuit is closed across the subscriber’s tele 
phone‘lines. That is to say, when the'brush 9 
strikes the contact 4 which it is shown to be con 
tacting in the drawing, a circuit is established 
through its associated wire 2|‘, contact 2, and 
pointer 3, whence through the conductor |0 to 
the one telephone line | I; and the circuitis com 
pleted by means of the wire l2 interconnecting 
the brush 9 and the other telephone line l3’, this 
being done, of course, throughthe relay IT. 
The closing of a circuit, such as a telephone 

circuit, causes an electric impulse to travel over 
the telephone wires. The character of the im 
pulse, which the closing of a circuit through one 
pointer position creates, may be and is distinct 
from the impulse created by the closing of the 
telephone circuit through any other pointer posi 
tion. Conveniently,aresistance (R0,R1,R2 . . .) 
is included in each line 2|, the electrical value of 
the resistances in the lines being graduated in 
correspondenceto the position of their associated 
dial contacts 2, as shown in the drawing. Hence, 
the closing of the circuit through the pointer 3, 
‘when it reads zero, will create a minimum im 
pulse in the circuit. This is so because R0 is of 
greatest resistance relative to the other resistances 
(R1, R2 . . .). The impulse created by closing 
the circuit when the dial reads “1” is greater than 
thef‘zero” impulse;'the impulse of dial reading “2” 
is greater than that 01' dial reading “1”, etc. In 
the reading room of the power company, light sig 
nals, relays, photo-electric cells, recording de 
vices, galvanometers, or other of such well known 
‘devicesimay be hooked-up with the telephone lines 
according to engineering practice, and caused to 
operate in correspondence with the magnitude of 
an electric impulse. So, the reading of the meter 
dial may be signi?ed. I have shown diagram 
matically a galvanometer B as the signaling de 
vice. The switch b, manifestly, is swung from 
its horizontal position to a vertical position to 
bring the galvanometer into proper electrical 
relation. The impulse created by the brush en 
gaging the contact 4, which is associated with 

2,007,669 
the dial numeral “2”, is e?ective to move the 
galvanometer pointer to the numeral “2” on its 
scale, thus signifying the reading of the meter 
dial |. In like manner the closing of a circuit 
through any of the possible positions of pointer 3 
is eiTective to create an electrical impulse which 
will de?ect the galvanometer B in accordance with 
the reading of the dial. The galvanometer indi 
cating hand may include a mirror, and a beam of 
light may be de?ected by the mirror to magnify 
the effective movement of the galvanometer’s 
indicator. Such an adaptation of a mirror has 
been practiced for years and no illustration is 
deemed necessary. 

If the meter has a plurality of dials, manifestly, 
a suf?cient number of contact pieces 4 may be 
organized on a support 5 and so connected to 
the several dials consecutively that each position 
of each dial pointer can be ascertained over a 
telephone system (see application Serial No. 
581,134, ?led December 15, 1931'), now Patent 
1,955,043 issued April 1'7, 1934. To compensate 
for the resistances and impedances, etc. of the 
telephone system, each meter reading device is 
when installed balanced with the galvanometer 
by means of an adjustable resistance RR. 
When the carriage ‘I has continued in its left 

to-right direction until the brush 9 has contacted 
all the pieces 4, a reversing switch 50 is operated 
to effect the reverse rotation of. the motor and 
the return of the carriage to starting position at 
the left-hand end of the shaft 6. The reversing 
switch may be in structure a well-known “star” 
switch. Conveniently a lever 5| is pivotally se 
cured at 52 to a ?xed support (not shown), and 
the lower end of this lever is pivotally secured 
in an obvious manner to the throwing arm of the 
reversing switch. The upper end of the lever 5| 
is pivotally connected at 53 to a trip-rod 54, and 
when the carriage contacts the last of the contact 
pieces 4, it strikes the protuberance 55 on the 
trip-rod, rotates the lever 5| clockwise, and 
springs the switch 50 to its alternate position. 
Then, the motor is reversed and the carriage re 
turns to starting position. 

Means are provided‘ to notify the meter reader 
in oiiice A when the carriage has reached start 
ingv position. Such means include a buzzer or 
automatic make-and-break device 60 which is 
connected in an electrical sense to the wire "I 
and the contact I00. When the carriage ap 
proaches its starting position, the brush 9 makes 
contact with the contact piece I00‘, and completes 
a circuit through the buzzer 60 to the telephone 
lines H and I3’. In the oilice A there is a loud 
speaker S, and the operation of the buzzer causes 
the indicator S to sound out the fact that the 
carriage has reached, or practically has reached 
its starting position. The meter reader then 
opens switch I5 which causes the relays l1 and 
I8 to return to their illustrated position, leaving 
the telephone circuit in normal condition. A 
transmitter I20 may be included in the line |2 to 
enhance the desired transmission of electrical 
impulses. 
There is a protuberance 56 on the left-hand 

end of the trip-rod 54, and if the key |$ is opened 
before the carriage 1 has during its return move 
ment struck the protuberance 56, the carriage will 
continue its right-to-left (return) movement 
when the key I6 is depressed for another read 
ing. That is to say, the carriage will continue 
its return motion until the projection 58 is struck 
and the trip-rod is shifted to throw the lever 5| 
and the reversing switch to such position that 
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the motor 8 is caused to effect the movement of 
the carriage in a left-to-right direction on .the 
shaft 6, as ?rst explained. Thus it will be seen 
that one person can obtain and control the read 
ing of meter dials at a station far remote from 
the meters. 

I claim as my invention: 
In a telephone system including a telephone 

at a meter-reading station, a remotely-located 
subscriber’s telephone, and a telephonemswitch 
ing exchange connected by telephone lines to 
each of said telephones, said telephone exchange 
including means for coupling said telephone lines, 
the combination of a- meter including a metering 
instrumentality movable progressively from one 
metering position to another, a series of incom~ 
plete circuits having terminal contacts correlated 
with the metering positions of said instrumental 
ity, means for establishing electrical communica 
tion between said incomplete circuits and the 
subscriber’s telephone line, means for closing said 

3 
incomplete circuits, which means include an elec 
trical brush, brush-moving mechanism for sweep 
ing said brush with automatically-progressive 
movement over said contacts and restoring it to 
its initial position, thereby creating at least one 
signalling impulse in said telephone system, a 
receiver responsive to electric impulses, means 
for electrically coupling said receiver to the tele 
phone line of said meter-reading station, control 
means electrically coupled to the telephone line 
of said meter-reading station, said control means 
including an electric instrumentality for pro 
ducing electric oscillations in said telephone sys 
tem without the normal operating frequencies of 
the system and distinct from the impulses in re 
sponse to which said receiver operates, and means 
organized with said subscriber’s telephone line and 
responsive to said electric oscillations for effecting 
the energizing of said circuit-closing means for 
the series of incomplete circuits. 

PAUL YATES. 
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