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1. 

The present invention relates to new and user 
ful improvements in induction measuring appa 
ratus, more particularly to watt hour meters. 

Objects and advantages of the invention Will 
be set forth in part hereinafter and in part will 
be obvious herefrom, or may be learned by prac 
tice with the invention, the same being realized 
and attained by means of the instrumentalities 
and combinations pointed out in the appended 
claims. 
The invention consists in the novel parts, con 

structions, arrangements, combinations and in 
provements herein shown and described. 
The accompanying drawings, referred to here 

in and constituting a part hereof, illustrate one 
embodiment of the invention, and together with 
the description, serve to explain the principles of 
the invention. 
Of the drawings: 
Figure 1 is a side elevation of a typical, pre 

ferred and illustrative meter core embodying the 
present invention; and 

Figure 2 is a top plan view of the current core 
shown in Figure 1. 
As is known, the load curves of induction 

measuring apparatus show a negative error pro 
duced by the current damping, which error is 
reduced to a considerable extent by magnetic 
shunt arrangements, of which a number of forms 
are known. In One shunt arrangement, which 
is especially advantageous, both the total flux 
and also the shunted flux are each conducted 
through at least one air gap. Such a shunt ar 
rangement of this kind produces a very strong 
compensating moment by the high magnetic re 
sistance in the part of the current core carrying 
the total flux, and requires only a minimum 
number of ampere turns. 
A highly advantageous constructional form of 

a shunt arrangement of the kind above men 
tioned comprises two pole extension plates fixed 
to the polar surfaces of the current core with 
non-magnetic material intercalated, the project 
ing parts of such pole extension plates being con 
nected together by a magnetic bridge or bar SO 
as to leave a narrow air gap in which is fixed a 
member of non-magnetic material. In this ar 
rangement however, the bridge or bar is not 
saturated at high loads, but Saturation takes 
place in the two projecting parts of the pole 
plates by reason of the large magnetic resistance 
present at these places, so that a comparatively 
large amount of material is required for obtain 
ing the shunting action. The mere cost of the 
large amount of metal required is not the most 
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important disadvantage. As is generally known, 
the shunting action depends largely on the qual 
ity of the sheet iron employed in the shunt. 
Therefore endeavors have long been made to 

render one's self as independent as possible of the 
unavoidable differences in the magnetic proper 
ties of the dynamo sheet iron employed. Since 
the sheets of dynamo sheet, iron of one lot are 
usually uniform anong themselves in their mag 
netic properties, it is obviously more advantageous 
in the present day mass production to be able to 
imake the largest number of shunt plates from one 
lot of dynamo sheet metal and to use as little 
dynamo sheet metal as possible for such shunt 
plates. A further disadvantage of these shunt 
arrangementS is the difficulty of adjusting exactly 
the air gap between the two pole plate projections. 
An exact adjustment of this air gap is however, 
necessary for obtaining Such a Satisfactory shunt 
ing effect. 
The present invention has for its object the 

avoidance of the disadvantages of the above men 
tioned shunt arrangement. In accordance with 
the invention this result is attained by connecting 
the shunt plate to the two pole plates which are 
fixed to the polar surfaces of the current core and 
Spaced therefrom by intercalation of non-mag 
netic material, at the same tine providing a bridge 
Or bar Which is Saturated at high loads, non 
magnetic material being likewise intercalated be 
tween the shunt plate and the pole plates. Pref. 
erably, the shunt arrangements are so formed that 
the pole plates which extend considerably beyond 
the polar Surfaces of the current core at one longi 
tudinal side thereof each have a projection and 
the front faces of these projections are kept at 
Such a distance apart fron one another that Sub 
Stantially no lines of force run between them. 
The air gap conducting shunted lines of force 

between the two pole plates is substantially elimi 
lated in this shunt arrangement due to the com 
paratively great distance apart of the pole plate 
projections from one another. Here the shunted 
lines of force are rather conducted Substantially 
over the bridge or bar of the shunt plate, so that 
the latter, since it has the maximum magnetic 
resistance, is Saturated at high loads. For the 
shunting action consequently only a single place 
in the system, namely the bridge or bar of the 
shunt, is important. The amount of material 
used for making the shunt plate can therefore be 
very small, so that a large number of shunt 
plates can be made from each lot of the dynamo 
sheet iron, 

55 The exact initial adjustment of the shunt can 



2,579,261 
3 

be accomplished simply and easily in View of the 
fact that the path of the shunted lines Of force 
between the pole plates and the shunt plate is 
formed entirely of a non-metallic Spacing plate 
which can be of any desired predetermined thick 
ness, the thickness being chosen in accordance 
with the magnetic characteristics of the shunt 
plate and the magnitude of the error to be cor 
rected, 

It will be understood that the foregoing gen 
eral description and the following detailed de 
scription as well are exemplary and explanatory 
of the invention but are not restrictive thereof. 

Referring now in detail to the illustrative and 
preferred embodiment of the invention as shown 
in the accompanying drawings, the current core 

is formed as a laminated U-shaped core of 
conventional form on the pole pieces of which 
are fixed the pole extension plates 2 and 3 which 
are secured thereto by Screws 4 and spaced from 
the pole pieces by the interposed non-metallic 
plates 3 and 4. The pole extension plates 2 
and 3 are formed of magnetizable material Such 
as dynamo sheet iron and project beyond the 
pole surfaces of the current core , the portions 
of these extension plates which project towards 
each other being numbered 5 and 6. The adja 
cent and usually parallel edges and 8 of the 
pole extension plates 2 and 3 are mechanically 
held in fixed relation to each other at Such a 
distance that the lines of force between them. 
are relatively few and almost insignificant. 
The space between the edges and 8 is bridged 
by means of a shunt plate 9 which is secured 
to the pole extension plates 2 and 3 by means 
of the non-magnetic rivets , preferably of 
brass, while the shunt plate 9 is accurately and 
rigidly spaced from the projecting portions 5 
and 6 by means of the non-magnetic plate it 
which is also preferably of brass, the thickness 
of the plate 9 being determined by the mag 
netic characteristics of the particular lot of dy 
namo sheet iron from which the plate 9 is 
formed. The plate 9 is preferably centrally en 
larged, and extends beneath the pole plate ex 
tension pieces 2 and 3 providing an overlapping 
area of the plate 9 each of which is at least of 
as large an area as the portion of the plate 9 
lying between the edges 7 and 8, while the width 
of the plate 9 between the edges 7 and 8 is sub 
stantially or almost the same as the Width of the 
edges 7 and 8. 

In Order to provide for a more exact adjust 
ment of the saturation in the shunt 9, the shunt 
plate 9 may be drilled with one or more small 
holes f2, these holes serving to reduce the cross 
sectional area of the Shunt 9 between the hole 
plate edges 7 and 8 so as thereby to reduce the 
saturation value of the shunt. 
The Spacing between the edges 7 and 8 of 

the pole extension plates 2 and 3 is relatively 
great compared to the thickness of the shunt 
plate 9, and in actual practice is several times 
as great, thereby causing substantially all of the 
shunted flux to pass the plate 9 rather than 
cross the air gap between the plate edges 7 and 
8. Since the bridge of the shunt plate 9 lies 
across the gap between the edges 7 and 8, and 
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4. w 
the plate 9 is more closely spaced to the plates 
2 and 3 than the edges and 8 are from each 
other, the shunt S alone will be subject to sat 
uration at high loads, and the active field of 
operation of the shunt is thereby limited to a 
very Sinal portion. The shunt 9 is of relatively 
Small size, and only a small amount of the dy 
naino sheet iron from which it is made is re 
quired thereby permitting a large number of such 
shunts to be made from a particular lot of mag 
netic material. 

ihe difficulty of securing an accurate adjust 
ment of the shunt is completely avoided inas 
much as the front faces or edges and 8 of the 
pole extension pieces are rigidly held in a fixed 
reiation to each other, and the plate 9 is fix 
edly Spaced from the plates 2 and 3 by means 
of the brass spacer plate 2. After these parts 
have been Secured together by the rivets if, the 
distance remains unchangeable, and the satu 
ration imit of the shunt plate 9 can be adjust 
ed or changed only by drilling in it the final 
compensating holes f2. 
The invention in its broader aspects is not lim 

ited to the specific mechanisms shown and de 
Scribed but departures may be made therefrom 
Within the Scope of the accompanying claims 
without departing from the principles of the in 
vention and without Sacrificing its chief advan 
tages. 
What is claimed is: 
1. In combination in an induction measuring 

apparatus, a U-shaped current core having at 
least one air gap, pole plates secured to said 
Core at the poles of said core, a shunt plate con 
nected to and bridging an air gap between said 
pole plates, non-metallic spacing elements be 
tween the pole plates and the core, and a 
non-magnetic Spacing member between the 
shunt plate and pole plates at the air gap, said 
pole plates both extending to one side of the 
core and towards each other to provide an air 
gap between their adjacent edges, the air gap 
being relatively large with reference to the 
Space provided by the non-magnetic spacing ele 
Inents whereby the shunt plate is saturated at 
heavy current loads and substantially no lines 
of force run between the pole plates at the air 
gap. 

2. A current core as claimed in claim 1 in 
Which the shunt plate has a hole drilled therein 
in the air gap. 
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