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To all whom/,zit mrtg/concern,. 
g Be it known that I, THOMAS DUNCAN, a citi 
zen of the United States, residing at Chicago, 
in the county of Cook and State of Illinois, 
have invented a certain new and useful Im 
provement in Electric Meters, of which the’ 
following is a full, clear, concise, and exact 
description, reference being had to the accom 
panying drawings, forming a part of this 
specification. 
My inventionrelates to meters, and pri 

marily to motor-meters wherein integrating 
counting mechanisms are employed for meas 
uring the load or energy. ‘ 
My invention has for its prime object the 

provision of means whereby a motor-.meter 
whose rotating element moves uniformlyT in 
one direction may be employed to effect the 
electrical operation ofthe counting mechan 
ism as contradistinguished from the well 
known and hitherto universally -employed 
meter wherein the countingv mechanism is 
mounted upon the same frame with the meter 
and is mechanically operated by engagement 
with the rotating element. 
By means of‘my inventionI am enabled to 

provide a meter wherein the motor part of 
the meter may be located in any suitable lo 
cation, while the counting mechanism may be 
located elsewhere. Thus thebulky part of 
the structure may be placed in some obscure 
location, where it need'not- necessarily be 
readily accessible, while the -reading-dials 
may be located where desired, as when the 
counting mechanism is neatly constructed it l 
may be somewhat decorative and located in 
libraries, oliices, and other well-appointed 
rooms, where such mechanism dissociated 
from the motor mechanism will not be objec 
tionable.~ A 
Another feature of my invention consists 

in providing two counting mechanisms, one 
of which may have its rate of operation per 
.unit of load or energy fixed, while the other 
may have its rate of operation per unit of 
load or energy adjustable according to the 
price that is to be charged for the energy 
used, whereby the consumer may compare 
one reading with the other. These counting 
mechanisms are both preferably operated 

, through the agency of electromagnetic means 
that are intermittently actuatedby means of 
switching mechanism operated through the 
agency of the rotating element of the meter, 
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the current for effecting the actuation of the 
electromagnetic means being preferably ob 
tained from the distribution-circuit. In prac 
ticing these features of my invention I pref 
erably employ a train of mechanism that is 
y'geared with the shaft of the meter, the wheels 
of the mechanism being provided with switch- l 
ingpins or parts thatare suitably connected 
with the transmission #mains and which by 
periodic engagement with contact-brushes 
serve to complete the circuit through the elec 
tromagnetic means controlling the counting 
mechanism, that _may be located at a point 
distant from the motor mechanism, the con 
ductors that engage the brushes and the pins 
.forming the only operative connection be 
tween the motor mechanism and the electro 
magnets controlling the counting mechana 
ism. Each counting mechanism preferably in 
cludes a counting-train and dials, upon one 4of 
which the amount of energy or load may be 
indicated, while upon the other the cost of 
the load or energy _ is indicated. Electro 
magnetic mechanism, preferably of identical 
construction, is employed for operating each 
.counting mechanism. A ratchet-wheel isv 
preferably connected with each counting 
train, with which ratchet- wheel a pawl car 
ried by the core of each solenoid (which is the 
form that I prefer to construct the electro 
magnetic mechanism in) engages,the solenoid 
core being’peri'odically attracted by the cor 
responding solenoid-helix, as circuit is closed 
through the same at the motor mechanism. 

I` prefer to employ one of the wheels of the 
train mechanically operated by the motorl 
mechanism for effecting the energization of 
one of the solenoids and another wheel for ef 
fecting the energization of the remaining so 
lenoid. The wheel that controls the energi 
zation of the solenoid governing the opera 
tion of the counting mechanism that indicates 
the monetary equivalent of the load is pref 
erably provided with a series of pins` corre 

- sponding to the cost of the current, this wheel 
being preferably removably mounted in its 
bearings, so that other wheels with diífering 
numbers of pins corresponding to different 
costsI may be substituted, or, if preferred, the 
pins in this wheel may be removably secured 
in place, so that they may be removed or added 
to the wheel in accordance with the cost to be 
charged to the particular customer. 

» . I will explainmy invention. more fully byv 



2 

reference to the accompanying drawings, in 
Which~ y 

Figure 1 is a view of the motor mechanism 
of a commutated motor-meter, the damping 
magnets and disk being removed, as these are 
well understood in the art, a system of power 
distribution being indicated, while the me 
chanically-actuated train of wheels is shown 
in plan and in electrical association with the 
counting mechanisms. Fig. 2 is an elevation 
of the electromagnetic mechanism for control 
ling the operation of that counting mechan 
ism that is operated at a uniform rate per 
unit of load or energy. Fig. 3 is a view of 
the electromagnetic> mechanism that controls 
the operation of the counting mechanism that 
measures the load or energy by its monetary 
equivalent. Fig. 4 is a view illustrating a 
measuring mechanism marked in monetary 
equivalents of other than United States money. 
Fig. 5 indicates a value-wheel differing from 
that enteringl into the construction of Fig. 1. 
Like parts are indicated by similar charac 

ters of reference throughout the different fig 
ures. 

While I have shown a commutated motor 
meter, I do not wish to be limited in all the 
embodiments of my invention to this form of 
meter, as the invention may be practiced with 
other forms of meter. 

In Fig. 1 I have illustrated a generator 1, 
supplying current to transmission  mains 
2 2, that may supply translating devices. 
The motor element of a commutated motor 
meter is illustrated, wherein a field-winding 
3 is shown as being connected in series with 

V‘one of the transmission-mains 2. An arma 
ture-winding 4 is mounted upon a rotatable 
shaft 5, the armature-winding being prefer 
ably providedl With a commutator 6, with which 
commutator-brushes 7 7 engage to connect 
the armature in bridge of the transmission 
mainspa resistance 8 being preferably em 
ployed for reducing the current in the arma 
ture sufficiently. The shaft of the meter is 
provided with a pinion 9, (insulated from the 
shaft by an insulating-bushing,) which drives 
the Wheel 10. This wheel 10 drives the wheel 
11, upon which is secured a contact-pin 12. 
The Wheel11 drives the wheel 13, upon which 
are secured in this instance fifteen contact 
pins 14, the number of contact-pins upon the 
wheel 13 corresponding to the charge per 
kilowatt-hour, the number of pins preferably 
being equal to the number of cents charged 
per kilowatt-hour. In the present instance, 
there being fifteen pins, the rate is fifteen 
cents per kilowatt-hour. 
A standard meter makes one revolution per 

watt-hour~z7. c., one revolution in one hour 
on one watt~or, as tested commercially, 
makes one revolution. per minute on sixty 
watts. Since a kilowatt-hour is one thousand 
watt-hours and the meter makes one revolu 
tion per watt-hour, then the spindle or shaft 
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45 will make one thousand revolutions before 
the energy or load-dial and counting mech 
anism 15 (when marked as shown) will record 
one kilowatt-hour. The wheels 9, 10. 11, and 
13 are preferably made so that while the 
spindle 5 makes one thousand revolutions the 
wheel l3,will make only one revolution. As 
the value-wheel 13 makes one revolution each 
of its fifteen pins 14, in this instance, has made 
contact with a brush 16. The wheel'13 is con 
nected with one of the mains 2` while the con 
tact-brush 16 is connected with the other main 
through the helix of the electromagnet or so 
lenoid 17, so that this solenoid attracts its core 
fifteen times during each complete revolution 
of the wheel 13. The solenoid-core for this 
purpose is preferably provided with an arm 
18, through which is passed a guiding-rod 19, 
provided with stops 20, against which the arm 
is thrust by a coiled spring 21 when there is 
no current in the helix. The solenoid-core 
is attracted against the force of the coiled 
spring when circuit through the helix of the 
solenoid is closed, whereupon the pawl 22 
forces the wheel 23 around a sufficient dis 
tance to operate the counting mechanism 24 
sufficiently to increase the reading of the units 
_of cents one unit. Upon a complete revolu 
tion of the wheel 13 the reading at the units 
and tens-of-cents dials is increased fifteen 
cents. Thus as each kilowatt-hou r is con 
sumed fifteen cents is added to the reading of 
the instrument 24. For example, if _eighty 
five and thirteen  iifteenths kilowatt- hours 
have been consumed the dial 24 will record 
“$12.88.” 

Since it is customary to have dials indicate 
tenths of a kilowatt-hour, I have put the pin 
12 on the wheel 11, which pin and wheel con 
trol the operation of the energy-dial 15. The 
wheel 11 makes ten revolutions for one of the 
wheel 13 and registers ten-tenths, or one kilo 
watt-hour. Each time the wheel 11 makes 
one revolution the pin 12 is brought into con 
tact with the brush 25, that is connected with 
one of the transmission-mains through the he 
liX of an electromagnet 26, the wheel 11, as 
well as the wheel 13, having connection 
through a conductor 28 common to the said 
wheels with the remaining transmission-main. 
One revolution of the wheel 11 indicates onc 
tenth of a kilowatt-hour, manifested upon the 
space at the extreme right of the dial 15. 'l‘en 
revolutions of the wheel 11, corresponding to 
one kilowatt-hour, will cause an additional 
unit to be added to the reading in the space 
next to that on the extreme right. 
The electromagnetic mechanism for control 

ling the operation of the counting mechanism 
actuating the indicators upon the dial 15 is 
similar to that which I have described in con 
nection with the dial 24, and I will therefore 
not repeat a description thereof. The count 
ing mechanism may be ofany well-known form 
suitably coupled with the wheels 23 and 29, 
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and I do not, therefore, deem an illustration 
thereof to be essential. 

In the lower corner of the dial E24 may be 
located a space in which may be inserted a 
card bearing the rate to be charged the con 
sumer for his service. 
The value-wheel13 may be either provided 

with contact-posts 14, that are removably se 
cured thereto, or the wheel may be removably 
secured in a bearing 30, so that other value 
wheels bearing a number of pins correspond 
ing to the rate the consumer is to be charged 
may be inserted in place. For example, the 
wheel illustrated in Fig. 5, having sixteen 
pins, may be inserted when the consumer is 
to be charged sixteen cents per kilowatt-hour . 
instead of ñfteen cents. „ 
WhileI have indicated the'measurement 

1190.11 the reading-S031@ figures of currency, 
it iS OlOViOllS ‘dlg-@the monetary equivalent 
may Otherwisgbe indicated or understood from 
the op‘âmï'lßñ of the dial mechanism 24. 

Í'ß wIlL/be seen that' I have devised a con 
SÜI‘llCÜlQ'n where the Switch that controls the 
çßlßßtrfó'magnet is extraneous to, electrically 
lIlOlQfpendent of, and mechanically actuated 
by," the rotating motor of the meter. 
,1I do not wishto be limited to the use of 

vSau lemental counting mechanisms in con b 

fnection with electric meters, as they may be 
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meter, of counting mechanism for recording 
the load or energy in a working circuit, elec 
tromagnetic mechanism for operating the 
counting mechanism, interchangeable value 
wheels operated by the rotating element of 
the motor, and a switch, said value-wheels 
being of different character and each serving 
to operate the switch intermittently to close 
circuit through the electromagnetic mechan 
ism, intermittently to actuate the counting 
mechanism a number of times corresponding 
to theJ particular value-wheel, the value-wheels . 
,servi-ng tol operate ?the counting mechanism 
d_uring one revolution a dilfering number of 
_tlmes to correspond with the rate the consumer 
-is charged, substantially as described. 

3. .The` combination with an electric meter, 
of ‘two counting mechanisms, one serving to 
register the energy or load at a uniform rate 
per unit of load or energy, while the other 
serves to register the monetary equivalent of 
the load or energy at a rate per unit of load 
or energy corresponding to the cost thereof, 
electromagnetic means serving to elfect a step 
by-step operation of> the counting mechan 
isms, and switching means interposed between 
the rotating element of the meter and said 
electromagnetic means for effecting the en 
ergization of the electromagnetic means to 
effect the step-by-step operation of the count 

,f employed with other forms of meters.  
2" While I have herein shown and particularly 
j described the preferred embodiment of my' 

4 ,f invention, it is obvious that changes may 
lf' readily be made without departing from the 

ing mechanisms, substantially as described. 
>4. The combination with _the rotating ele 

ment of a meter, of a counting mechanism, a 
solenoid and an arm projecting therefrom, a 
guide engaging the arm to directthe same in 

4f spirit thereof, and I do not, therefore, wish 
‘ ~ to be limited to the precise disclosure herein 

setv forth; but, . 
_ Having thus described my invention, I claim 

as new and desire to secure by Letters Patent 
.1. The combination with the motor of a rne 

ter whose rotating element» travels continu 
ouslyin one direction, of counting mechan 
ism for recording the load or energy in a 
working circuit, electromagnetic mechanism 
for operating the counting mechanism, inter 
changeable value-wheels operated by the ro 
tating element of vthe motor, and a switch, 

' said value-wheels being of different character 
and each serving to operate the switch inter 
mittently to close circuit through the electro 
magnetic mechanism, intermittently to actu 
ate the counting mechanism a number of times 
corresponding to the particular value-wheel, 
the value-wheels serving to operate the count 
ing mechanism during one revolution a dif 

, fe‘ring number of times to correspond with 
the' rate the consumer is charged, substan 
tially as described. 

2. The combination with the motor of a 

rectilineal travel, a spring engaging the core 
to force the same away from the helix, a stop 
limiting the thrust of the spring, a pawl car 
Vried by the arm, a step-by-step wheel engag 
ing the counting mechanism actuated by the 
pawl upon each energization of the solenoid, 
and switching mechanism controlled by the 
rotating element of the meter for intermit 
tently energizing the solenoid, substantially 
as described. . 

5. The combination with the rotating ele 
ment of a meter, of two counting mechanisms 
operated thereby one for indicating energy 
consumed and the other for indicating cost, 
and electromagnetic means governed by the 
rotating element of the meter serving to op 
erate the said counting mechanisms, substan 
tially as described. 

In witness whereof I hereunto subscribe my 
name thissßd day of J une, A. D. 1901.> 

THOMAS DUNCAN. 
Witnesses: . 

GEORGE L. ORAGG, 
HERBERT F. OBERGEELL. 


