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[57] ABSTRACT 

A watt-hour meter has in its base the circular core of a current 
transformer, wound with the secondary coil, this coil being 
connected to the current coil of the meter driving unit. The 
heavy load-carrying conductors extending through this core as 
its primary winding are carried by the base and are in the form 
of oppositely facing “U" bars. A special meter box and ter 
minal block facilitates the connecting of this combination in 
the circuit being measured. Alternatively it may be mounted 
at a different position, not in the circuit, in which case closing 
the cover causes the display of words indicating that it is not in 
service. Shiftable connection links reverse voltage connec 
tions in case the supply and load conductors are interchanged 
from the more usual arrangement, and also facilitate testing. 
The service connectors are especially suited for very heavy 
service conductors. Calibration is of the total self-contained 
meter, i.e., with current transformer as a part thereof. 

7 * v14 Claims, 1 1 Drawing‘ Figures 
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SELF-CONTAINED WATT-HOUR METERS FOR 
EXCEEDINGLY HEAVY LOADS 

INTRODUCTION 

Watt-hour meters are familiar items as the electricity meters 
measuring the electrical energy consumption at every home. 
The present application is especially'suitable to such meters 
designed for measuring loads which are exceptionally heavy 
for private homes, but which have long presented a problem 
when large homes are electrically heated. l-Ieretofore, meters 
for loads over about 200 amperes have required a very expen 
sive installation embodying one or more current transformers 
which were separate from the meter and had to be separately 
installed. The installation involved separately connecting its 
secondary coil to the meter or a meter socket, and a complex 

' undertaking to cause the heavy load current to pass through 
the aperture of the core of the current transformer, two such 
transformers usually being used. According to the present in 
vention great economy and simpli?cation of installation are 
achieved by providing a meter with a built-in current trans 
former, the built-in primary or load-carrying conductors of 
this transformer being arranged for easy application of this 
total combination a unit to a specially designed terminal block 
to which the heavy supply and load conductors leading into 
the meter box are connected. 

The need for more heavy duty metering has been present 
for many years, and has constantly increased through the 
years. The assignee of the present invention has been a leader 
in satisfying this need to the extent that it could be satisfied by 
direct metering. In direct metering, as the term is here used, 
the entire current or amperage of the circuit being metered 
goes through the current coil of the meter itself. In spite of ad 
vances, the limit in this direction seems to have been reached 
at around 200 amperes. At least one suggestion has reached 
the present inventor that there should be a self-contained 300 
ampere meter. 
With loads above about 200 amperes, and sometimes even 

below it, metering has been done indirectly, using current 
transformers applied to the metered circuit and from which 
connections ran to the meter. The current in the circuit being 
measured did not pass through the meter but it passed instead 
through a primary conductor or “winding” of the current 
transformer. Only the lighter amperage of the secondary wind 
ing of this current transformer would then ?ow through the 
current coil of the meter. Meters to be used this way were rou 
tinely calibrated separately, and only ordinary test currents 
were required. . 

This system, which hasbeen used for many years, has been 
objectionably expensive and inconvenient; increasingly so as 
larger and larger numbers of installations required the spe 
cially installed and specially connected current transformers, 
and special voltage connections needed when the service con 
ductors do not go to the meter. 
According to the present invention the need for self-con 

tained meters for loads far beyond 200 amperes is satis?ed, 
and both the expense and the inconvenience of prior indirect 
metering previously used for this are considerably reduced. 
Some relatively unexpected advantages have resulted. One 

is greater dependability of metering accuracy. In the past, in 
direct metering has sometimes been inaccurate due to aberra 
tions of current transformers. The current transformers are 
amazingly uniform, but do have minute variations, and these 
would of course make a perfectly accurate meter give an inac 
curate reading. The inaccuracy was usually small enough to be 
tolerated, but occasional larger inaccuracies were likely to be 
undetected. With the present invention, theseinaccuracies are 
avoided because the current transformers are part of the unit 
routinely calibrated. 

Additional advantages will be apparent from the following 
description and the drawings. 
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2 
DESIGNATION OF FIGURES 

FIGS. 1 and 2 are front views of a meter box with a meter 
therein, the cover of the box being broken away to show the 
meter terminals; the meter of FIG. 1 being in the service posi 
tion, and the meter of FIG. 2 being in its out of service posi 
tion. 

FIG. 3 is a front view of the structure of FIG. 1, with the box 
cover removed and on a larger scale. 

FIG. 4 is a. fragmentary view sectionally through the box ap 
proximately along the line 4-4 of FIG. 3, showing a side view 
of the box contents. For the sake of- clarity of illustration, 
there are some inconsistencies with other ?gures. 

FIG. 5 is a vertical sectional view through the meter and 
current coil combination comprising the heart of the present 
invention. 

FIG. 6 is a rear view of the structure of FIG. 5, as indicated 
by the line 6-6 of FIG. 5. 

FIG. 7 and 8 are sectional views through the current trans 
former, FIG. 8 being approximately on the line 8-8 of FIG. 7 
and FIG. 7 being approximately on the line 7 -7 of FIG. 6. 

FIG. 9 is a sectional view through the box approximately on 
the line 7 -7 of FIG. 3, showing a bottom view of the contents 
of the box. 

FIGS. 10 and 11 are respectively front and vertical sectional 
views of the terminal block facilities of the meter box, as in 
dicated by the lines 10-10 of FIG. 9 and 11-11 of FIG. 10. 

BACKGROUND DESCRIPTION 

In some fundamental respects the embodiments of the 
present invention correspond to practice which has long been 
followed, although the elements here described include depar 
tures from the common practice. Thus it has been common to 
mount a watt-hour meter 11 in a metal meter box 12 having a 
cover 13 through which the bowl-shaped glass cover 14 of the 
meter 11 projects forwardly. Thus although the meter dials 
and some of the meter mechanism was visible through the 
glass cover, the meter was thoroughly protected within the 
metal box. The cover of this box has been conventionally 
secured closed by some sort of tamperproof mechanical seal 
ing device. Usually conduits l6 and 17 have extended from 
the top and bottom of the box, one being for the power supply 
conductors and the other being for the load conductors, i.e. 
the conductors leading to the circuit on the load side of the 
meter. 

Probably the most widely known elements of the meter 11 
are the dial pointers 18 by which the meter is read and the disk 
19 (FIG. 5) which rotates generally in accordance with the use 
of power. The disk 19 is driven by inductive interaction 
between it and two electromagnets. One is a current magnet 
21 and the other is the potential or voltage magnet 22. The 
voltage magnet 22 is energized by a voltage coil 23. The cur 
rent magnet 21 is energized by a current coil 24, the illustrated 
form being different from the more common type of current 
soil. The illustrated form of current coil 24, comprising a sub 
stantial number of turns of moderately small wire, is the type 
used when it is connected to a current transformer. 

Current transformers are used when the circuit being mea 
sured is extremely heavily loaded. In other situations, as in 
most residential meters, the current coil is a relatively heavy 
conductor, perhaps of only one or two turns, and the total cur 
rent in the circuit being measured flows through it. When a 
current transformer is used, the heavy current of the load cir» 
cuit does not pass through the internal meter coils. It flows 
only through one or more heavy conductors, represented in 
FIG. 6 (in a very novel form and arrangement) by conductors 
26 and 27, threading the core of the current transformer. A 
current transformer such as transformer 28 has heretofore 
been quite separate from the meter and may have been 
located relatively remotely from it. Such a current transformer 
is energized by the current of the circuit being metered, ?ow 
ing in a heavy conductor threading its core, and in turn has 
energized the current coil 24. The current through the coil 24 
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is much smaller than the current of conductors 26 and 27, but 
proportional thereto. 
Although the following disclosure offered for public dis 

semination is detailed to ensure adequacy and aid understand 
ing, this is not intended to prejudice that purpose of a patent 
which is to cover each new inventive concept therein no 
matter how others may later disguise it by variations in form or 
additions or further improvements. The claims at the end 
hereof are intended as the chief aid toward this purpose, as it 
is these that meet the requirement of pointing out the parts, 
improvements, or combinations in which the inventive con 
cepts are found. 

DESCRIPTION OF PRESENT INVENTION 

According to the present invention, a simpli?ed practical 
meter combination has been developed which includes as an 
integrated part of it a current transformer 28 complete with 
terminal-ended conductors 26 and 27 which energize it. In ad 
dition to advantages in economy of manufacture, there are im 
portant advantages along the line of being able to handle this 
complete combination much as the meters alone have hereto 
fore been handled. Thus as is quite clear from FIGS. 5 and 6, 
the new meter and current transformer combination is a self 
sufficicnt unit having its own connecting terminals collectively 
29 but distinguishable by supplemental designations a, b, c and 
d, exposed at the rear thereof, in predetermined positions, as 
seen in FIG. 6. Theoretically this would make it possible to 
plug in these meter combinations just as simple meters hereto 
fore have been plugged in. Because of the heavy loads, how 
ever, it is preferred not to use plug in features such as springs, 
but to use the type of connection and mountings shown in 
FIGS. 1 and 3 where two of the meter terminals 29 are shown 
resting on connector block conductors 31 and 32 to which 
they are firmly secured by screws or terminal bolts 33. 

OUT OF SERVICE POSITION 

In FIGS. 1 and 3 it is clearly seen that the terminal block 
conductor 31 connects the meter terminals 290 with upper 
conductors 36, while terminal block conductor 32 connects 
meter terminal 29d with lower conductors 37, since as seen in 
FIG. 6, terminals 0 and d are two terminal ends of U-shaped 
conductor bar 27, it is apparent that the conductor bar 27 is 
connecting the conductors 36 and 37 through the current 
transformer 28. Thus the meter is connected in the circuit in 
which it is metering. 

Sometimes, however, it is desired to have the meter present 
without it being connected in the circuit. This could occur, for 
example, if the meter is initially installed before the entire load 
circuit is ready for service. In this event, the meter would not 
be positioned as shown in FIGS. 1 and 3, but would instead be 
positioned as shown in FIG. 2. In this instance, the meter ter 
minal 290 is mounted on conductor 31 by means of hanger 
bolt 38. As seen clearly in FIG. 4, the hanger bolt 38 may be 
constantly present and is considerably higher than the ter 
minal bolt 33. Of course, if the meter had previously been in 
stalled in its service position, the four nuts on the bolts 33 
would be unscrewed to permit the meter combination to be 
lifted off of the bolts 33 and hung on the hanger bolts 38, nuts 
being applied to these bolts to hold the meter in place. At this 
time, as clearly seen in FIG. 2, the lower meter terminal 29d 
does not rest on the terminal conductor 32 but rests near the 
lower end of the terminal conductor 31. It therefore no longer 
completes a circuit between service conductors 36 and 37. 
Under this condition, the load conductors will not be ener 
gized or “hot". It is important, however, that there be by~pass 
provisions so that if it should be desired for services not to be 
interrupted, a temporary by-pass connection can be applied. 
Conductors 31 and 32 are close to one another to make such 
by-pass convenient. For example, if a meter needed to be 
tested without interrupting the service, a by-pass could ?rst be 
applied at each side in the form of a simple conductive bar, 
(with an insulated handle) applied to the bolts 39. Then the 
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4 
meter could be released and removed for testing, or moved to 
its upper out of service position as already described. 

It is preferable that the meter box cover 13 be provided with 
a slide 41, vertically movable in slideways not shown, and hav 
ing an aperture in it which neatly ?ts the glass cover 14 of the 
meter. Thenif the cover is applied while the meter is out of 
service, this slide 14 must be in its upper position, and it is 
preferably provided with the legend “Out of Service” which 
will be visible, as seen in FIG. 2, under this condition. _ 
One common arrangement of the terminal block conduc 

tors 31 and 32 is shown in FIG. 3, one above the other to be 
connected together through a single conductor of the meter 
and current transformer combination. For three wire circuits 
there is another such pair 31, 32 at the other side of the as 
sembly. Both by custom and for technical considerations, the 
supply conductors 37 o?en enter at the bottom of the box and 
the load conductors 36 at the top, or vice versa. It has been 
found to be practicable to provide a simple arrangement of the 
current transformer facilities which is compatible with this 
desirable conductor arrangement. Arrangements can also be 
made for both the supply and load conductors to enter at the 
same end of the box. 

CURRENT TRANSFORMER FEATURES 

Compatibility with the terminal block conductor locations 
just described, while at the same time providing proper con 
ductor relationship with the current transformer 28, is 
achieved by the delightfully simple arrangement seen in FIG. 
6. Here it is seen that each of the heavy conductors 26 and 27 
is a simple U-shaped bar, the two bars being slipped through 
the current transformer from opposite directions. Thus it is 
seen that the upper leg of each U of the bars 26 and 27 extends 
through the current transformer 28. Because current ?ow at a 
given moment is in the same direction (left or right) through 
both of these upper legs, there is the necessary additive effect 
as to their excitation of the current transformer. 
Each of the U-bars 26 and 27 is ?rmly secured to or as a 

part of the meter 11 by a floating three point mounting. At 
each of the three points the mounting is substantially as seen 
in FIG. 5, where the lower mounting for the bar 26 has been 
broken away. A mounting post 46 is provided as an integral 
part of meter base 47, this meter base being molded of an insu 
lating plastic material. A screw 48 extends through the post 46 
and screws into U-bar 26. A conductive spacing sleeve 49 sur 
rounds the screw 48. This permits a voltage lead terminal 51 
to be firmly clamped between the head of the screw 48 and the 
sleeve 49. The voltage terminal 51 is connected to the voltage 
coil and a metal-clamped connection to the terminal 51 is 
therefore desirable. The metal—clamping avoids any danger of 
deterioration of the voltage connection as the result of cold 
flowing of plastic in the course of time as could occur if the 
clamping were dependent upon plastic. 

Although the sleeve 49 should be minutely longer than the 
, plastic through which it extends, and this might seem to be in 
consistent with the desired predetermined positioning of the 
terminals 29, there is no such di?iculty. Indeed, the minute 
play possible between the conductors 26 and 27 and the 
plastic base 47 avoids any danger that harmful strains would 
be applied to the plastic base in the course of tightening the 
terminals 29 against the four separate terminal block conduc 
tors 31 and 32. . 

' The two bars 26 and 27 serve as the primary winding of the 
current transformer 28, even though they do not have the ap 
pearance of a “winding”. The remainder of the current trans 
former is preferably positioned accurately independently of 
these bars so as to be out of contact with them. To this end the 
meter base 47 is, as seen in FIG. 7, molded with a housing 56 
extending rearwardly therefrom. It may conveniently be 
opened rearwardly, until ?lled, and provides a passage for bars 
26 and 27. 
The core 57 of the current transformer is preferably strip 

wound. One or more long strips of material known as trans 
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former iron are wound upon themselves spirally to provide a 
transformer of the desired dimensions and core charac 
teristics. The secondary winding 58, which is a toroidal wind 
ing, is then wound upon it by known techniques. The 
completed assembly is inserted in the housing 56 and covered 
by a molded cap. 

In view of the importance of having an economical but de 
pendably satisfactory current transformer, some details and 
precautions are here noted. The transformer core strip is of a 
type with surface insulation to reduce any eddy currents 
passing between turns. After coiling, it is annealed at 1400“ F. 
for 2 hours in a dry nitrogen atmosphere. Corners on which 
the winding will bear are rounded and thereafter the core is 
epoxy coated as by a fluidized bed. A suitable winding has 
been found to be 319 turns, providing three layers of turns on 
the inside of the core, of insulated round copper wire, No. 19 
“Polythermaleze” heavy ?lm being one that is suitable. 
Conductors 26 and 27 are preferably coated with insulation 

except at the terminals 29 and at the points where the sleeves 
49 contact the conductors. 

TERMINAL BLOCK CONSTRUCTION 

Although, of course, the shape and manner of supporting 
and connecting the terminal block conductors 31 and 32 may 
be varied, the form illustrated in FIGS. 9 to 11 has been found 
to be quite satisfactory. It will be observed from FIG. 9 that 
the location of U-bar 26 rearwardly of the U-bar 27 neces 
sitates having the conductor 31 on the right closer to the back 
wall 61 of the box 12 than is the left-hand conductor 31. 
Nevertheless, some identical parts are found on opposite 
sides. However, metal brackets or benches 62L and 62R are 
provided which are identical except for being of different 
heights. These are secured by screws to the back panel of the 
meter box 12. To each of these is secured a terminal block as 
sembly, the base portion of which is a molded insulative ter 
minal block 66. They may be identically molded, with some 
drilled holes at mirror-image positions. As seen in FIG. 10, 
each terminal block has four ears 67 through which screws 
thread into the bench 62R and 62L for securing the terminal 
block 66 in place. Before being secured in place, each ter 
minal block is provided with the remainder of the terminal 
block assembly as seen in FIG. 11 except that, if preferred, 
nuts may be omitted. The essential parts have been described 
heretofore. For protection from voltage surges such as may be 
induced by lightning, spark-gap assemblies 71 may be pro 
vided. Each has one of its terminals grounded, and the other 
clamped under conductor terminal 31 and 32, choosing the 
ones connected to supply lines. 
The various connectors 72 and 73 may be varied according 

to the nature of the service conductors 36 and 37. Two con 
siderations are important: One is that there be very ?rm 
clamping of the conductors to the connectors and of the con 
nectors to the terminal block conductors 31 and 32. The other 
is that the connectors 72 and 73 be separable from the ter 
minal block conductors 31 and 32 and be adaptable to dif 
ferent angular positions with respect thereto. This latter is 
because of great stiffness of the heavy conductors used for the 
extremely heavy loads for which the meter combination is 
designed. These considerations are satisfied by providing the 
terminal clamps of the solid block type shown, having at one 
end one or more sockets (with lateral clamping screws unless 
compression ?ttings are used) for the conductors and at the 
other end a ?at shank 77, which may be ?rmly clampedto its 
appropriate terminal block conductor 31 or 32 by a nut on 
securing screw 78. If all service conductors enter at the bot 
tom, one set can extend up behind the meter to long-shanked 
terminal connectors 72’ (FIG. 9) each provided with a rib 90 
to prevent its swinging, thereby maintaining adequate 
clearance from grounded parts. Neutral conductors such as 79 
are connected together, as by a multiple connector 80, and 
grounding conductor 85 may be connected to connector 83 by 
its own connector clamp 86. ‘ 
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SHIFTABLE VOLTAGE LINKS 

The direction of the current ?ow in the bar 26 at a given in 
stant, and hence the direction of current flow through the 
aperture of the current transformer 28, depends on whether 
the meter is top fed or bottom fed. That is, it depends on 
whether the conductors leading from the utility lines enter the 
bottom of the meter box through conduit 16 or the top 
through conduit 17. In order that the disk 18 will rotate in the 
right direction, under both circumstances, it is necessary to be 
able to reverse the connections of the voltage coil 23. This is 
accomplished by shifting the links 81 seen in FIG. 6. Usually 
the manufacturer will position these links in the upper position 
shown in FIG. 6, because that is correct for the more common 
top fed meter box wiring. As seen in FIG. 6, the links 81 in this 
upper position connect central terminals 82 with upper ter 
minals 83. As seen in FIG‘. 5, the central terminals 82 are the 
ones to which the leads 84 from voltage coil 23 are connected. 
If the meter is to be used in a bottom fed box, the screws of 
FIG. 6 are loosened and the links 81 are swung to bridge 
between center screws 82 and lower screws 86. 
For the occasional installation having supply and load con 

ductors entering the box at the same end, one set of connec 
tors may be available with sockets opening on a side. If these 
connectors are somewhat horizontally disposed, conductors 
clamped in them can extend generally vertically to pass be 
hind the meter. 
The respective connections for the upper screws 83 and the 

lower screws 86 are represented in FIG. 6 by broken lines. The 
reverse connections can be easily recognized by seeing that 
the right-hand screw 83 is connected to conductor 27, while 
the right-hand screw 86 is connected to conductor 26. In each 
instance, the connection is through a screw-tightened spacer 
49. 

It may also be observed that with each position of the links ' 
81, the connection to the proper bar 26 and 27 is made on the 
supply side of the transformer 28. This avoids charging the 
consumer for the power required to energize the voltage coil ' 
of his meter. Thus, if we assume top feeding, the connection of 
conductor 26 to the external power supply lines is by its upper 
or “a” terminal 29, and if we follow conductor 26 from that 
point we see that before it passes through the current trans 
former 28 we come to the screw 48 by which conductor 26 is 
now connected to the voltage coil through terminal 83, link 81 
and terminal 82. If, however, the lower or “b” terminal 29 
were connected to the source of supply we would follow from 
‘that point in the opposite direction but again before reaching 
the transformer 28 we come to the lower screw 48 which 
would now be connected to the voltage coil through the screw 
48, terminal link 81 in its lower position and terminal 82. 

For testing of the meter it is usually desired to disconnect 
the voltage coil from the load-carrying conductors. The same 
links 81 satisfy this need, because they can be turned out 
horizontally so as not to engage either screws 83 or screws 86. 

ACHIEVEMENT 

The achievements of this invention are most important in 
the areas of economy and convenience. Instead of a great deal 
of expensive ?eld service and material costs for installing a 
separate current transformer and its connections to the meter, 
and expensive supervision and checking to be sure that this 
complex task is done right, nearly everything is done by more 
efficient factory operations, and with novel structural arrange 
ments which, even aside from factory efficiency, minimize 
material and labor costs. The factory produced meter unit, 
complete with built-in current transformer, with its “primary 
winding” conductors already installed, can be mounted and 
connected in the meter box, provided with the matching ter 
minal block facilities of this invention, with much the same 
ease and certainty of correctness as in the case of the more 
simple and common direct metering. In its preferred form, the 
meter and meter box combination even automatically pro 
vides an indication when it is in its out of service position. 
Easily shifted potential links provide for the necessary reversal 
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of the current coil Connections if the supply and load conduc 
tors leading to the meter box are reversed from their usual 
positions, the same links providing a disconnect position 
desired for meter testing. 
Another important achievement, one which could be of 5 

growing importance, is improved dependability of metering 
accuracy. Using this invention, the meter and current trans 
former combination is naturally calibrated as a unit. Aberra 
tions of the current transformer from its expected per 
formance which would cause inaccurate metering if con 
nected to a meter previously calibrated to accuracy will not 
have that effect now. Instead, the calibrating adjustment of the 
“meter proper ” in the combination will inevitably adjust it to 
compensate for the aberration of its associated current trans 
former. It is the combination, just as it will be used, which is 
calibrated to accuracy. The widely used “phantom load” ener 
gization of the meter can be used because the test links are 
turned to isolate the voltage coil from the conductor bars 26 
and 27. The heavy test amperage through the bars 26 and 27 is 
thus at a much lower voltage than normal voltage impressed 
on the voltage coil. 
The U-shaped conductor bars permit terminal block facili~ 

ties which are simple but nevertheless have correct terminals 
in proximity to one another for connection by a simple by 
pass. This important proximity-for-by-pass could also be 
achieved (and in polyphase use of this invention may have to 
be achieved) by complex terminal block facilities, in which 
case straight conductor bars may be used to carry the current 
through the core of the built-in current transformers. 
Because the secondary coil 58 of the current transformer is 

permanently connected to the current coil 24, there is no need 
for expensive short circuiting switches which were previously 
an important safety measure because of high voltage such a 
secondary coil develops if its circuit is open while it is ener~ 
gized. 
The spacing difference between the upper terminal bolts 33 

on the one hand and the lower terminal bolts 33 on the other 
hand prevents upside-down mounting of meters, one method 
of stealing electrical energy. 

lclaim: - 

l. A self contained proportional watt-hour meter for appli~ 
cation to terminal facilities of the circuit to be metered com 
prising a meter element including a voltage coil and a current 
coil and having secured at its rear side a current transformer 
including a core of magnetic material forming a closed circuit, 
a secondary winding on the core and having leads connecting 
it to the current coil of the meter element, and a heavy con 
ductor extending through the core to form the primary wind 
ing of the current transformer, both ends of the heavy conduc 
tor being terminals exposed at the rear of the meter for mak 
ing contact with separate terminal block conductors adapted 
for connection to heavy supply and load conductors, respec 
tively. 

2. A self contained proportional watt-hour meter for appli 
cation to terminal facilities of the circuit to be metered com 
prising a meter element including a voltage coil and a current 
coil and having secured at its rear side a current transformer 
including a core of magnetic material forming a closed circuit, 
a secondary winding on the core and having leads connecting 
it to the current coil of the meter element, and a heavy U 
shaped conductor extending through the core to form the pri 
mary winding of the current transformer, both ends of the 
heavy conductor being terminals exposed at the rear of the 
meter at one side thereof for making contact with separate ter 
minal block conductors adapted for connection to supply and 
load conductors, respectively. 

3. A self contained proportional watt-hour meter for appli 
cation to terminal facilities of the circuit to be metered com 
prising a meter element including a voltage coil and a current 
coil and having secured at its rear side a current transformer 
including a core of magnetic material forming a closed circuit, 
a secondary winding on the core and having leads connecting 
it to the current coil of the meter element, and a pair of heavy 
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U~shaped conductors partially overlapping one another with 
their respective pairs of ends on opposite sides of the meter 
and each heavy conductor having one of its legs extending 
through the core of the transformer to serve as a primary 
winding thereof, the ends of each heavy conductor being ter 
minals exposed at-one side and to the rear of the meter for 
connection to separate terminal block conductors adapted for 
connection to supply and load conductors, respectively. 

4. A self contained proportional watt-hour meter according 
to claim 3 in which the mounting of the two heavy conductors 
each includes a pair of voltage connections electrically on op 
posite sides of the transformer core each connected to its own 
terminal, with the terminals arranged in pairs; the voltage coil 
being connected to additional terminals intermediate said 
pairs which in turn are alternatively conductable by shiftable 
links to one pair or another pair of said terminals, the connec~ 
tions between the conductors and the terminals being such 
that shifting the links reverses the relative polarity through the 
voltage coil. 

5. A self contained proportional watt-hour meter according 
to claim 3 in which the meter element is mounted on the front 
of a base plate and the mounting of the two heavy conductors 
on the rear of the base plate each includes a post including a 
voltage connection extending through the base plate. 

6. A self contained proportional watt-hour meter for appli 
cation to tenninal facilities of the circuit to be metered com 
prising a meter element including a voltage coil and a current 
coil and having secured at its rear side a current transformer 
including a core of magnetic material forming a closed circuit 
about a horizontal axis, a secondary winding on the core and 
having leads connecting it to the current coil of the meter ele 
ment, and a pair of heavy conductors extending horizontally 
from ?rst ends thereof through the core, thereby partially 
overlapping one another, at least one of the heavy conductors 
also extending vertically to provide a vertical spacing of the 
ends exposed at one side and to the rear of the meter for con 
nection to separate terminal block conductors adapted for 
connection to supply and load conductors, respectively. 

7. A self contained proportional watt-hour meter for appli 
cation of the combined unit to terminal facilities of the circuit 
to be metered comprising a meter element including a voltage 
coil and a current coil and having secured to it a current trans 
former including a core of magnetic material forming a closed 
circuit, a secondary winding on the core and having leads con 
necting it to the current coil of the meter element, and a heavy 
conductor secured to the unit in a substantially ?xed relation 
with respect to the core and extending through the core to 
form the primary winding of the current transformer, both 
ends of the heavy conductor being terminals exposed at the 
rear of the meter for making contact with separate terminal 
block conductors adapted for connection to supply and load 
conductors, respectively. 

8. A self~contained proportional watt-hour meter for appli 
cation to terminal facilities of the circuit to be metered com 
prising a meter element including a voltage coil and having 
secured at its rear side a current transformer including a core 

. of magnetic material forming a closed circuit, a secondary 
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winding on the core and having leads connecting it to the cur 
rent coil of the meter element, and heavy conductors carried 
by the meter element and of which at least one extends 
through the core to form the primary winding of the current 
transformer, both ends of each heavy conductor being ter 
minals exposed at the rear of the meter for making contact 
with separate terminal block conductors adapted for connec~ 
tion to heavy supply and load conductors respectively; and 
connections normally maintaining the voltage coil connected 
between said heavy conductors. 

9. The self contained proportional watt-hour meter of claim 
8 in which connections for the voltage coil include means for 
reversing its connections and for disconnecting it from across 
the heavy conductors during calibration. 

10. The combination of the self contained proportional 
watt-hour meter of claim 8 and 
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a terminal block means comprising two pairs of heavy ter 
minal conductors spaced for receiving the meter ter 
minals having connectors for clamping heavy service con 
ductor and each pair having portions exposed in proximi 
ty for application of a bypass to them. 

11. The combination of terminal block means and a self 
contained proportional watt~hour meter for application to that 
means, 

the meter comprising a meter element including a voltage 
coil and a current coil and having secured at its rear side a 
current transformer including a core of magnetic material 
forming a closed circuit, a secondary winding on the core 
and having leads connecting it to the current coil of the 
meter element, and a heavy U-shaped conductor extend 
ing through the core to fomt the primary winding of the 
current transformer, both ends of the heavy conductor 
being terminals exposed at the rear of the meter on one 
side thereof for making contact with separate terminal 
block conductors adapted for connection to heavy supply 
and load conductors, respectively; 

and the terminal block means comprising a pair of heavy 
terminal conductors spaced one above the other to 
receive the terminals of the meter, having connectors for 
clamping heavy service conductors, and having portions 
exposed in proximity for application of a bypass to them. 

12. The combination of a self contained proportional watt 
hour meter for application to terminal facilities of the circuit 
to be metered comprising a meter element including a voltage 
coil and a current coil and having secured at its rear side a cur 
rent transformer including a core of magnetic material form 
ing a closed circuit, a secondary winding on the core and hav 
ing leads connecting it to the current coil of the meter ele 
ment, and a pair of heavy U-shaped conductors partially over 
lapping one another with their respective pairs of ends on op 
posite sides of the meter and each heavy conductor having one 
of its legs extending through the core of the transformer to 
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10 
serve as a primary winding thereof, the ends of each heavy 
conductor being terminals exposed at one side and to the rear 
of the meter- for connection to separate terminal block con 
ductors adapted for connection to supply and load conduc~ 
tors, respectively, and 

a terminal block means comprising two pairs of heavy ter 
minal conductors spaced for receiving the meter ter 
minals having connectors for clamping heavy service con 
ductor and each pair having portions exposed in proximi 
ty for application of a bypass to them, the terminals being 
accessible outwardly from the meter and being clamped 
together by screw means. 

13. The method of manufacturing an accurate watt-hour 
meter comprising constructing a combined meter and current 
transformer unit for application of the combined unit to ter 
minal facilities of the circuit to be metered comprising a meter 
element including a voltage and a current coil and having 
secured at its rear side a current transformer including a core 
of magnetic material forming a closed circuit, a secondary 
winding on the core and having leads connecting it to the cur 
rent coil of the meter element, and a heavy conductor forming 
a fixed part of the unit and extending through the core to form 
the primary winding of the current transformer, both ends of 
the heavy conductor being terminals exposed at the rear of the 
meter for making contact with separate terminal block con 
ductors; 

calibrating said combined unit by steps including a test run 
of the combined unit with a test amperage ?owing 
through said conductor, and thereafter retaining the com 
bined unit intact for installation. 

14. The method according to claim 13 in which the voltage 
coil is_ connected to test voltage while temporarily discon 
nected from across the circuit of said heavy conductor, and in 
which a lower-voltage phantom load is connected through the 
heavy conductor. 


