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To all whonv it may concern:
- Be it known that I, ERNEST P. WARNER, a
“citizen of the United States, residing at Chi-
~ cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Electric-Current Indicators,
of which the following is a fuli, clear, concise,
and exact description, reference being had to
- the accompanying drawings, forming a part
10 of this specification. " o
My invention relates more especially to that
~ class of electrie instruments called ‘‘amme-
ters;’” and its object is to provide an 1nstru-
ment which may be used by ‘those of little
1 skill for measuring the strength of electric-
light currents. - f |
My invention consists in an electro-magnet
~ with its poles extended so as to nearly meet
and an armature carrying a pointer suspended
20 between the extended poles, the position of
the suspended armature and that of one of the
‘extended poles being adjustable, in order that

(o )

the instrument may be set so that the pointer |

will be moved when current is sent through
25 the coil of the electro-magnet to indicate on
the graduated scale the current strength.
My invention is illustrated in the accompa-
nying drawings, in which-—-
Figure 1 is a fronf elevation of my ammeter. -
30 Fig. 2 is a side elevation thereof. Fig. 31is a
- plan .of the adjustable extended pole. Fig. 4
 is a view of theadjustable support. which car-
ries the armature and pointer. N
Like parts are indicated by similarletters of
35 reference in the different figures. -
The electro-magnet ¢ is wound with coarse
wire b, connected with binding-postscd. The
- soft-iron heel-piece ¢ is extended, as shown,
. -and supported by the brass bracket f.- The
40 lower pole of the electro-magnet is still far-
ther extended by the soft-iron rod g, mounted,
as shown, upon the heel-piece, the upper end
of the rod being preferably bent, as shown, so
as to approach the upper pole of the electro-
45 magnet.  This rod g may be turned in either
direction and set in any desired position with
respect to the electro-magnet. I have shown
‘a screw inserted through the heel-bar into the
- rod ¢ for holding said rod in any position to

the soft-iron piece h. The adjustable brass
carrieré,upon whichthearmaturekand pointer

[ are pivoted, is mounted upon the upper por-

tion of the soft-iron extension 4. The arma-

ture % is suspended at its upper end upon
pivots, so as to hang vertically when there1s’
‘no current passing through the coil of the elec-
tro-magnet. The magnet, when energized, acts

upon the armature in opposition to the force

' the electro-magnet 18 p'i'eférébly 'extended by

of gravity. Thus the armature is moved and -

the needle deflected according to the strength

of the magnetic field. e
The side of the pole & next to the armature

is concave, the radius of the curved surface

being measured by the radial length of the

| swinging armature. Theinitial adjustment of

the magnetic field is effected by the rod g, af-
ter which the final adjustment is effected by
raising the pivotal center of the armature

above the radial center of the curved surface
of the polesufficiently to cause the free end of
the armature as it is swung by tlie attractive
foree of the magnet to approach nearer and
nearer to the concave surface of the pole.
‘Thus the attractive force of the pole exerted
upon the armature increases over and above
the increased magnetic power on account of
the gradual approaching of the swinging end

of the armature to the surface of the pole.
Thus I adjust the armature so that it will be

moved a given distance for each additional

ampére in the current. '

- Tam thus enabled to place myuniformlyé-_ '-

oraduated scale approximately in position
with respect to the needle and then adjust the
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instrument to the scale. Theswingingarma-
ture and the pointer are rigidly mounted upon
the same shaft or pivotal bearings. The pointer -

is preferably weighted atits lower end, so that

its pivotal point may be as nearly as possible
ab its center of gravity. Any change in the

g0

position of the pointer will not affect the ac-

‘tion of the armature. |

Having thus described my invenﬁioﬁ,idaiﬂi

as new and desire to secure by Letters Patent—

05

1. The combinationywith the electro-magnet
and its extended poles, one of said poles being

fixed and the other adjustable, of an armature

5o which it may be adjusted. The upper pole of | su3pended between the poles, sald armature
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being adjustable with respeet to the fixed pole, | the radial center of the curved surface to cause
a needle carried by the armature, and a uni- | the swinging end of the armature to approach
formly-graduated scale to which the needle is | gradually nearer thereto as it is swung up- 13
adjusted to indicate units of current strength, | wardly to balance the weight of the armatu re,
5 as described. o i as described. |
2. Thecombination,with the extended poles In witness whereof I hereunto subscribe my
of the electro-magnet, of an adjustably-sus- | name this 23d day of February, A. D. 1887.

pended armature between said poles, one of -

said poles being adjustable and the other fixed, ERNEST P. WARNER.
ro the said fixed pole presenting a concave sur- Witnesses:

face to the free end of the suspended armature, - GEORGE P. BARTON,

the pivoted center of the armature being above | WM. M. GILLER.
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