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To all whom it may concern:

Be it known that I, Louis M. PIGNOLET, a
citizen of the United States of America, and
a resident of Orange, in the county of KEssex

and State of New Jersey, -have invented cer-
taln new and useful Improvements in Volt-

Ampere Meters, of Whl(,h the following is a
specification.

The obJect of my invention is to perfeet the

volt-ampere meter.

The improvements appertain particularly
to the type of instrument depicted in full in
former Letters Patent granted to myself and
James J. IBradley on October 9, 1900, No.
659,500, entitled ¢ Magnetic regulator for gal-
vanometers.” In such instruments a deli-
cately - swinging aluminiom needle is em-
ployed as an index or pointer. When the cur-
rent is turned on, the needle swings to and
frolike a pendulum, but does not come torest
as soon as could be desired. By my present
invention practically no time is lost in obtain-
ing a reading on .the scale.

from swinging, except through a very small

“are, at about the degree whmh one ¢an judge

to be the sbopping-point, approximately.
My invention also involves means for ob-
taining greater accuracy in the reading by

preventing inflnences from acting thereon

from outside sources, such as iron and mag-
nets. In the former patent the remedy I find
isfairasfarasitgoes. Inowconstructthein-
strument not only with an iron shield under
the same and contiguous to the outside of the
solenoid, but I also have been able to so con-
struet the device as to practically perfect the
shielding of the armature to which the needle
18 attaehed
ing from the iron base-plate, so as to cover
one end of the solenoid and also the top,where
the iron sheet is on the opposite side of.the
solenoid, measured from the base-plate.
My invention also includes means for in-
creasing the certainty of reading the higher
voltages with greater accuracy. HKngineers
and users and manufacturers have desired a
small pocket instrument adapted to indicate
as high as two hundred and fifty volts, by
larger and larger movements of the needle the
hwher and hlwher the voltage, and at the same
time to have a short r ange of the needle.

1 provement is deseribed as follows:

To this end a |
manual devwe is employed to stop the needle |

I provide au iron sheet extend-

device embodying myinvention accomplishes
this result effectually, as proved by actual
tests. Iprovide,in combination, anarmature
for the needle of such a construction that the

electromagnet of the meter causes greater and

oreater thmws of the needle the more the
poles of the armature depart from the poles
of the permanent magnet.

More particularly the nature of the im-
Hereto-
fore in order that there be a sufficient mag-
netic attraction between the permmanent inag-
net and the iron armature to give a positive
control of the armature the latter is made
thick, butobjectionablyheavy. Forexample,

an armature one - half inch long would be

about one-eighth inch thick, which makes a
heavy ar matme for a deheate instrument.
When such an armature is set in motion by
the current to be measured, it oscillates for a
comparatively long time on account of its
ogreat weight befme coming to rest and per-
mlttmn’ a readmﬂ' to be taken If the arma-
ture be thmner-——merely for example, one

‘thirty-second of an inch thick—it will come to

rest quicker; but the magnetic attraction on

‘the thin armature is 80 weak that it has not

enough strength to overcome the slight fric-

tion of the plvot% in their bearings, and the

armature will not always come to rest in the
same position with the same current through
the solenoid, which causes the indications of

| the needle attached to the armature to be un-

reliable. However, I find that by providing

‘a thin armature—for example, of material
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about one thirty-second of an inch thick—

with enlarged polar surfaces at the ends only,

| the attraction of the magnet upon the thin
| armature is largely increased, so that the ob-

jections mentioned above are overcome.
These three improvements are therefore im-
portant when taken in conjunction with each
other and with the other details, because the
device may be manufactured more cheaply
and yet with an improved output, and, more-
over, thereading is more.accurate and may be
taken more rapidly, and the instrument may
be employed regardlessof surrounding masses
of iron or magnets. The shielding effect is
not the only nor the most important object of
the iron base-plate and theiron atthe end and

The | top of the solenoid. The object of the iron
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base is fully set forth in the former patent
heretofore referred to. |

Figure 1 is a plan taken from a full work-
A part of theface-

ing device drawn to scale.
plate or cover is broken away. The 1mpor-
tant parts under the face-plate are represent-
ed by dotted lines., TFig. 2isa viewpartly in
section and so taken as to best indicate the
interior construction. Fig. 3 is an inverted

plan of the main part of the face-plate, so as |

to show the under side thereof. Fig. 4 1s a
diagram to illustrate the action of the mag-
nets upon the armature. Fig. 5 1s a plan of
the armature in Fig. 4. Figs, 6 and 7 are re-
spective elevation and plan of a different ar-
mature for the same purpose as in Figs. 4 and
5. TFigs. 8 and 9 are elevation and plan of a
further modification. Fig. 10isan end view
of theiron plate O, having a hole at its lower
central portion for the entrance of the small

angle-iron O', which holds the electromagnet |

to the base P by screws O". |

The circuits for this instrument may be
found described in said patent, but are not
heredescribed again, because they have noth-
ing to do with the novelty of the invention.

A is the permanent magnet of the meter.

B is the solenoid between the poles of the
magnet A. |

C represents armatures for the magnet A,
adjustable to and fro by means of screws D,
passing throngh slots in the armature C. A
part of the armature for the solenoid and to
which the needle E is attached is shown at
IF. Said armature is rotary about the pivot
At theend
of the needle and under the same is a scale H,

~which may be seen through the hole I in the
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face-plate J, covered with glass K and hav-
ing divisions longer and longer toward the
right. For evident reasons when a current
is sent through the instrument the needie E
oscillates back and forth, and after quite a
long time 1t will come to rest. 'T'o prevent

these repeated oscillations, I provide a finger

adapted to be adjusted to substantially any
portion of the path of the needle K. For this
purpose the finger L is carried upon a thumb-
secrew M, which turnsin the face-plate J and
is on the outside thereof, while the finger I,
is on the inside.

N and N’ represent stops on the under side

of the plate J, between which the finger L can |

be adjusted by means of the thumb-screw M.

The finger is bent at right angles to itself, i

one portion lying flat against the plate J and
the other portion projecting therefrom.

The operation is as follows: Suppose each
one of a number of storage-cells is to be tested
and that each has an electromotive force of
abouttwovolts. Intheordinaryinstruments
the pointer is at zero and after connection 18

-made with a cell swings from zero to a point

considerably beyond two volts, then returns

toward zero, and continues to move back and |

forth in lessening oscillations till it finally

| age the needle.

| pointer may move from*0”to*3.3,” then back

to*“1,” upto“3.0,” backto“1.6,” upto “2.2,”
back to ¢¢1.9,” then to rest at two volts. DBy
my device the thumb-screw M is turned so
that the finger L pushes the needle till it
points to “1.6” volts, for example, where it
isallowed torest. Theneedle K cannot move
toward “0” on account of finger L, but is

free to move'in the opposite direction. When

connection is made with a cell, referring to
the example given above, the needle K will
move from ‘“1.6” to ¢2.2,” then return to
“1.9,” and then come to rest at two volts.
The other oscillations mentioned in the above
example are thus omitted, and the needle
comes to rest proportionally quicker, probably
saving more than half the time. .

The stop N' is to limit the movement of the
finger L, which otherwise might push the

‘needle beyond the scale and against the side

of the voltmeter-box, and thus bend or dam-
The stop N’ is s0 located as
to preveut the needle from being pushed be-
yond ¢“3.3” volts on the scale and against the
side of the box. | .

The supplementary shield O is a small an-
ole-iron which extends over one end of the
solenoid, where it is attached to the iron base-
plate P by serews Q, and the other portion of
the angle-iron extends over the top of the
solenoid B on the side opposite the plate P,
and it extends substantially the full length
and width of said solenoid. Themathematics
would be too complex for showing the exact
dimensions of this shield for the best results;
but the instruections given above when fol-
lowed are sufficiently approximate for prac-
tical purposes. |

R is a box in which the whole instrument
is inclosed. . |
- Srepresents lugs by which the plate P may
be screwed to the box R. These lugs are not
shown in Figs. 1 and 3, as they have no im-
portance as to novelty. |

Any other details not lettered or deseribed
have nothing to do with the invention.

The shield O only hasits valuable use when
taken in conjunction with the plate PP; but
as it has a proportional use without said plate
I intend that my invention includes said
plate. .

The iron plate P, permanent magnet A, so-
lenoid B, and shield O are all within induct-
ive action of one another, and the solenoid is
between the poles of the horseshoe-magnet A.

An essential feature of the invention is the
armature for cotperating with the finger I
and needle E and secale I for effecting the re-
sult of acecurate and quick reading of the
voltage. In Fig. 1l the armature is too small
and too much hidden to be explained. DBy
referring to certain other figures 1ts construc-
tion may be made plain. The armature K

consists of a small and narrow plate of iron

parposely having a maximum surface at a
certain location of a certain shape and of a

comes to rest at two volts. - For example, the | certain direction, but at the same time as lit-
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tle mass as possible, so long as it has suffi-
cient mechanieal strenn'th and magnetic ca-
pacity. In Figs. 4 and 5 this object is ae-
complished by providing bent-over ends ',
which must face the poles + and — of the
permanent magnet A when at rest in its nor-
mal position with nocurrent passing through

the electromagnet B. When the current is

turned on, the electromagnet is energized-and
the flanges F' no lenger face the permanent

magnet, but cradually stand at a greater and

oy ectter &nn‘le thereto, with the desired result
that equal increments of current produce un-
equal and larger deflections of the armature
F, and hence of the needle K. The explana-
tion of this fact (determined by experiment)
18 supposed to be due to less and less surface |
of metal in the path of the lines of magnetic
force from the permanent magnet; but the
explanation 1s immaterial, for the fact re-
mains the same. DBy means of the armature
in Figs. 6 and 7, where the ends I are bent
backward nearly upon themselves, with a
space between, a similar result is obtained,
and this construction is employed when de-
flections are desired of less difference in their
lengths than those obtained by the armature
shown in Figs. 4 and 5.

- obtained by the further extension ot the ends
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to meet, forming a complete loop or oval, as
in Figs. 8 and 9. |
I ela1m as my invention-— |
1. In an electric meter, the eombmatmn

with the solenoid thereof, ef aniron plate cov- |

ering two sides and one ond of said solenoid.

2. In an electiric meter, the combination of
a permanent magnet,a solenoid withininduct- |
ive action thereof a plate of iron on one 1de
of said elements and within induetive action
thereof, a needle governed by said solenoid,
and an angle-iron, whose portions are respec-
tively at the end of sald solenoid and at that
side which is opposite said plate.

3. In an electric meter, the combination of
apermanent hovseshoe-magnet, a solenoid be-
tween the poles thereof, a needle governed by
said solenoid, and an iron plate shleldmfr said

"solenoid on more than one side thereof.

4. In an electric meter, the combination of
an oscillating needle and a back stop finger
L. adjustable in the path of said needle and
located entirely to one side of said needle.

5. In an electric meter, the combination of

a box R containing the same, a face-plate cov-

ering said box, an 0861]1&1111” needle for the
meter a bent ﬁnﬂer having one portion ad-
waent to said plate and the other portion ex-
tending to the path of said needle, a thumb-
serew for turning said finger and leeated on
the oppositeside of said plate, and stopslying

1in the path of said finger.

6. In an electrie meter the combination of
a containing-box, an osmllatmw needle for the
meter, a ﬁI]ﬂ"GI for moving smd needle for-
ward, and a stop for llmltmn* the forward
movement of the finger, and so located that

A similar result is |

the finger cannot push the needle against the
i side of the containing-box or other obstrue-
tion, . .

7. In an electric meter, the combination
with the permanent me,n'net thereof, of a piv-

net, consisting of a sheet of iron or steel with
a solenoid for rotating the turned-over ends

pointing-needle carried bysaid armature, and
I a finger adapted to push said needle along the

mdlea,tmn'-scele of said meter.
8. In an electric meter, the eombma,tmn

with the permanent magnet thereof, of a piv-
| oted armature between t,he poles of smd mag-
| net, consisting of a sheet of iron or steel w1th
turned-over ends which face said poles, and

a solenoid for rotating the turned-over ends

of said armature away from said poles.

‘with a permanent magnet, and with the solen-
oid, of an armature to be actuated by sald
elements and consisting of a plate of iron so

tmned-—ovel ends which face said poles, and -

' of said armature away from said poles; a

70

y oted armature between the peles of eald mag-
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9. In an electric meter the combination -

90 ¢

shaped that more surfaee faces the poles of -

the magnet in the normal state of said arma-
ture, than when turned to any abnormal po-
sition by the action of the solenoid.

10. In an electric meter, the combination
with a permanent magnet, and with the solen-
oid, of an armature to be actuated by said

I elemente and consisting of a plate of iron so

95

| shaped that more surface faces the poles of

the magnet in the normal state of said arma-
ture, than when turned to any abnormal po-

sition by the action of the solenoid, an osecil-

i lating needle carried by said arma,ture, and

of said needle.

[O)J

an adjustable stop-finger and stop in the path -
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| 11. In an electric meter the eombma,tlon of -

an indicating-scale, an operatmﬂ-needle, and
a stop-finger adjustable inthe path of said nee-
dle and located on the zero side of the needle.

12. The combination of a containing-box, a
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meter therein an indicating-scale for the me- -

ter, a needle for the meter, a cover for the box
directly overthe needle, and astop-fingerover
said needle pivoted upon said cover and hav-
ing its free end portion bent downward into

e Beiatliopen 3o ey

13.
meter therein, an indicating-scale for the me-

! ter, a needle for the meter, a cover for the box
: dlreetly overthe needle, anda.stop -fingerover
| said needle pivoted upon sald cover and hav-

ing its free end portion bent downward into

the path of said needle, and a handle for said

ﬁncrer and connected therewith and located
"on the other side of said cover{romsaid finger,
I and stationary stops on opposite sides of sald
needle and in the path thereof. .
14. The combination of a containin ﬂ'-box a
meter therein, an indicating-scale for the me-

I15

the path of said needle, and a handle for said
finger, and connected therewith and located
on theotherside of said cover fromsaid finger.-
The combination of a containing-box, a
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ter, a needle for the mete1 -a cover for the box .
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directly overtheneedle, and astop-fingerover | venting it, at option, from returning to the 1o
said needle pivoted upon said cover and hav- | zero of said scale.
ing its free end portion bent downward into In testimony whereof I hereunto sign my
the path of said needle, and a handle for said | name and affix my seal this 6th day of Dep-
5 finger, and connected therewith and located | tember, 1801. ~

on the otherside of said cover from said finger, LOUIS M. PIGNOLET (L. 8.]
and stationary stops on opposite sides of said | Witnesses:
needle and in the path thereof, said finger be- | A. C. BOUGHTON,

ing located to one side of the needle for pre-| = A. SMIETON.
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