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To all whom it may CONCErv:

Be it known that I, EDWARD WESTON, of

Newark, Essex county, New Jersey, have in-

vented a new and useful Improvement in Re-

cording-Ammeters, of which the following 18
a specifieation.

" Myinvention isa recording ammeter which
will show at all times, and which will produce

o continnous record of the strength of the cur-
rent traversing the instrument.
In the accompanying drawings, Figure 118

~a simple diagram illustrative of the principle
of my invention. Fig. 2

is an electricai dia-
gram of my said invention showing

eral construction and arrangement of the
parts. Fig. 31s a skeleton diagram of the

~ cireuit. |

Referring first 1o Fig 1, let A be a body of |

conducting material extending between the

20

points a, b. Let B be an arm pivoted at the
point ¢, and having its end moving along and

making contact with the body A. Assume
that a current entersat b and passes through
the body A,and that a partof that currentis
diverted through the wire b, ¢ and arm B,

whieh parts areobviously in shunt. Assume
" that the resistance of the bar A 1s ten ohms,
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ampeéres, and that we

 fween o and b; or in other

5o ampéres, and 1n the other a current of

merely for convenience of illustration,
that the resistance of the shunt 1s one ohm.
Assume further that acurrentot ten amperes

~ isineircuit. Then therewill obviously bea fall
“of potential between the noints &
- hundred volts.

and a of one
 Let this be the normal con-
dition of affairs when the arm B is in the posi-
tion indicated by dotted lines, that is, touching
the extremity ¢ of the arm A. NOW Suppose
the currentin the eircuit goesup toa hundred
wish to maintain in the

- shunt cireuit b ¢ b the same potential differ-
40 . . i
‘have to do would be to move the arm I 10 the

ence as before. Clearly, all that we should
the distance be-
words, we shall
have, when the arm B is placed at the point
d thesame fall of potential between the points
b and d as we had between the points b and
a when the arm 3 was placed in the position
shown in dotted lines, or before it was moved;
although in one case we haveacurrent of ten
9 hun-

point d, or over nine-tenths

dred ampéres. Now, if some means existed | isshownat M.

the gen-

—

“known resistance,

whereby the arm B would be moved by reason
of this change in strength of current to the
point d, then it is clear that when we saw the
arm B come to the point d, we should know
when a current of one hundred amperes was
passing. Andif the arm B should move to
another point on the body A, we should, if we
put a suitable scale adjacent to said body, be
able to recognize the strength of the current
in the cireuit. '
~ Now my present invention 18 a means for
causing the arm B to be moved automatically
by reason of a change in the strength of the
current to such a point on the body A as will
maintain the same potential difference in the
shunt of which said arm B is a part; and 16
also includes apparatus whereby the strength
of current corresponding to the position of
said arm B is indicated and also continuously
registered or recorded upon a suitable mov-
ing surface. .ﬂ |
My device, as a whole, is, therefore, & re-
cording ammeter which will show at all times,
and which will produce a continuous record

of the strength of current traversing the in-

‘strument.
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T will now describe the mechanism whichis

D is a dynamo represented,
as usual, symbolically, which is supposed to
supply current for the lamps at HE. Inter-
posed in the maln circuit is a bar A of Ger-
man silver, or other conducting material of
50 that a definite fall of po-
tential occurs between the extremities @, b of
said bar. This bar is to be of suitably large
oross section to convey the whole gurrent on
the main circuit, and its connections with the
dynamo are also to be of suitably large area.
At F is an instrument composed of two elec-
tro-magnets having their poles
Supported between the poles G and I, which
are concave, as shown, 1s a cylinder of mag-
netic material I, Surrounding this cvlinder
is a coil of fine insulated wire, J, which is sup-

shown in Fig. 2.

ported on a pivot L. received in suitable caps

fastened to the pole pieces, one of which caps
is shown at K. Connected to the pivot L of
this coil are volute springs. One end of each
spring is fastened to the pivot I.; the other
ond toa fixed abutment. One of these springs
The construction and arrange-

at G and L.
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ment of the pole pieces G,
der I, the coil J, the cap I, the pivot I, and
springs M is substantially the same as has al-
ready been fully deseribed by me in various
Letters Patent hitherto granted to me; such,
for example, as United States Patent No.
092,387, granted to me November 0, 188§, and
others.

The coils of the instrument I are1n circuit
with the dynamo D, and in this way I may

- broduce a very powerful field in the instru-
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5 width than those w

‘the extremity of the

ment. This field, it will be observed, as in
the case of my prior apparatus, issubstantially
annular in form, and the coil J passesthrough
and turns in it. |

At N is another instrument which contains
two permanent magnets O and P placed with
like poles facing and having pole pieces, Q
and R, connected to said poles. These pole
pieces are concave, like the pole pieces G, .
A ceylinder of magnetic material, S, like the
cylinder I, is supported between them, and
surrounding this eylinder S is a coil of fine
wire, T, which is supported and vibrates on
a pivot V supported in caps, one of which is
shown at U, which caps are supported on the
pole pieces. The pivot shaft V of the coil T
1S provided with volute springs substantially
similar to the springs M and arranged in like

manner; so that the entire combination of
S, coil T, caps T,

pole pieces Q, R, eylinder

pivot shaft V and its springs are like those
already described in connection with instrn-
ment If, and are also substantially similar to
the arrangement shown in my above-named
prior patent. Upon the pivot shaft V is sup-
ported an arm W, which vibrates between ad-
Justable stops X, Y.

Returning now to the instrument I, the
coil J instead of Dheing a single coil is com-
posed of two coils, J and J’, Fig. 3, which are
wound in opposite directions. The pivot
shaft I carries an arm B, which extends be-
youd the body A, but makes contact with said
body by means of the wiping spring B/, At
arm b there is supported
a pencil C/, the extremity of which touches a
roll of paper, D’, which is laid off vertically in
divisions to indicate hours.

1his roll of pa-
per 1s tobe combined with anysuitable mech-
anism whereby

1t may be moved continuously
In the direction of the arrow 1, Ifig. 2, under
the pencil or pen point, or other tracing de-
vice,at C’. The body A may also be divided
into suitable divisions to Indicate ampéres,
and the vertical lines on the moving scale are
to be laid off in manner corresponding to
those on the body A. Asthe divisions on the
moving scale showing am péresare made alon o
a rignt line, while those on the body A are
made along a curved line, it follows that the
divisions on the paper which correspond to
the divisions on the body A nearer to the
extremities will necessarily be narrower in

I, the inner eylin- |

‘strength on the circuit inereases.

hich correspond to the qi- |

visions approaching the middle of the body.
This is clearly indicated in Fig. 2.

T'he arrangement of the circuits in the in-
strument will best be understood by refer-
ence to Iig. 3.  Cireuit No. 1 proceeds from
one brush of the dynamo by the conductor ¢
to the body A, thence by conductor ¢’ to the

lamps, and thence by conductor e’ back to

‘the other brush of the dynamo. This is the

main lamp circuit. Cireuit No, 2 proceeds by
the wire £ to the field coils of instrument ¥,
and thence back by wire ” to the other brush
of the dynamo. Circuit No. 3 begins at the
point b at one end of the body A and proceeds
by the wire ¢ to and through the coil T of in-
strument N, thence to the pivot shaft V of
sald instrument, thence by wire g’ to pivot
shaft L of instrument F, thence to the arm B
through the contact spring B’, through the
body A to the main lamp cireuit and thence
to the dynamo and point of beginning, 0.
Circuit No. 4 proceeds to one brash of the
dynamo through the wire J from the middle
point between the coils J J’. This ecireait
may then be supposed to divide, one branch
being through the coil J’ wire /)’ and stop
Y in instrumert N, and the other through the
reversely-wound coil J, the wire L', and ad-
Justable stop X in instrument N.

I will now deseribe the operation of the ap-
paratus:—Assume the condition of affairs in
the beginning to be such that with a differ-
ence of potential between the points a, bof the
body A in circuit, and the arm B being at the

point ¢ or at the end of the body A, the cir-
~cuit-closing arm

W in instrument M stands
between the stops X and Y and has no tend-

-ency to move in either direction to male eon-

tact with either stop. Suppose further, that
the springs M in the instrument R are S0 or-
ganized and constructed that they exercise no

-apparent efiect upon the shaft; or in other

words, that they are made so weak that if the
finger B be moved to any position over the
bar A by hand, it will remain Indifferently in
such position. Now assume that the current
I have
pointed out in connection with Fig. I that I
could produce a balanee, so to speak, of thig

Increased current strength by moving the fin-

ger B along until it found a new place on the
bar A where the potential difference will be
the same as before; in other words, I made
the finger feel for and find its new place.
Now, I propose to cause the fingerB to do this
feeling operation for itself, automatically.
When theincreased current proceeds through
the wire ¢ to the coil 1, it causes that coil, in
accordance with well-known laws, to move in
the fieid of the permanent magnets in which
1t is situated, and to take s new position
which will depend in extent apon the in-
creased strength of the eurrent. 1T'his move-
ment of the coil T brings the arm W into con-
tact with, say the stop Y. Circuit is then
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J'eompleted 1111‘01]0]1 the wire h to the coil J’,
and so back by the wire /i to the- dynamo._
The current then ecirculating in the coil J’

causes that coil to rotatein Uie powerful field

of the mfatrument K, In accordance with the

same laws as govern the coil in the instru-

ment N; but, OE course, the direction of move-

ment of the &haft L thh carries the coil J’

- will depend upon the direction of turns in

- 10O

said coil J’, and this direction of turns issup-

- posed to be such that the shaft L will move

15
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30

in such a way as to carry the finger B over
the body A from the point atoward the point

b; but the effect of this movement will be to
shorten the fractional part of the body A

which is ineluded in circuit No. 3; and the ef-
feet of shortening the fractional part of the
body A 1s to reduce the potentml difference

in that circuit in the manner explained in

connection with Ifig. 1; but as the potential
difference in that (‘ucmt falls, the coil T of

- instrument M tends to go bacl«: to its normal
- position.

And finally, when this potential
difference is reduced to the pointof potential
difference at which theinstrument, as already

“described, is originally set, the arm W will
leave its stop Y and return to its position out
of contact with either stop. It will be seen,

therefore, that I have automatically. moved

the ﬁnn'er B until it has felt a place on the

bar A, between which point and the end b of
sald bar there is the same fall of potential

x as orl D*mally existed in the cirenit before the

35

“rent strength in ampéres corresponding to

current was increased in strenc%h Now, as
[ have already said, it simply remains to mark
thebar Ain smtable manner to show the eur-

" those of the new position of the finger I3; but

45

‘stren Wth OCCIIT.

as I have devised the instrument for record-
ing, as well as for indicating,

it will be plain
that the trace of the pencil across the moving
scale will show the variation in amperes, ::md
the trace of the pencil vertically or in the di-
rection of movement of the scale, will show
the times when these variations in current
This, as will be easily under-

| -stood furnishes a eomplete record of the vary-

50

ing Strennth of the eurrent.
rent fa,lls in strength, then the e

1f now, the cur-
ffect of the
current passing throunh the wire ¢ in circuit

‘No. 31is to cause the arm W of the instrument

- N tomoveinto contact with the stop X, where-

by circuit is completed through the coil J of

 instrument F, and thence by wire 2// back to

55

the dynamo. In such case, the shaft L of in-

strument ¥ moves in the opposite direction

from that in which it moved when the coil J’

00

was traversed by the current; and therefore,

thearm B iscarried back toward the end aof
‘the bar A until & new place 1s found, when

- thearm W of mstmmeut N once 111019 leaves

1ts stop.
1 elaim:— |
1. Acoilinelectrical circuit wnported and

vibrating in a field of force, an arm actunated
by said 0011 a tracing device controlled by

said tracing device marks, a means for con«
trolling the direction of t
con%equent direction of vibration of said coil
in accordance with the riseand fall of c arrent
strength in said eircuit. |
2. A body of condueting material of known
resistance per unit length connected in direct
circuit and in shunt c¢ireuit, an arm moving

in contact therewith, and a motor mechanisni

actuated by the current on said circuit and
actuating said arm; the said parts being con-

struected ..md arranged that upon a ehanﬂe in

current strength on the direct circuit th(, COT-
responding echange in electrical pressure on
the shunt circuit shall determine the opera-
tion of said motor mechanism and the move-
ment thereby of said arm along said body to
a position whereat a definite potentml differ-
ence on the shunt eircuit is re-established.
3. A body of conduecting material of known
resistance per unit length connected in direct
circuit and in shunt eircuit, an arm moving
in contact therewith, and a motor mechanism

actuated by the current on said circuit and

actuating said arm; (the said parts being con-
structed and arranged that upon a chanﬂ'e in
current strength on the direct circuit the Cor-
responding change in electrical pressure on
the shunt ecireuit shall determine the opera-
tion of said motor mechanism and the move-
ment thereby of said arm along said body to

a position whereat a definite potentlal differ-

ence on the shunt circuit is re-established),
in combination with a tracing device con-
trolled by said arm, and a movinﬂ' record sur-

face whereon said deku marks.

4. A body of conducting material of defi-
nite resistance per unit lpng'th in direct cir-

1e¢ current in and -

30
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cuit and in shunt eircuit, a coil supported and

vibrating in a

body, and means for controlling the direction

of the current in and consequent direction

of the vibration of said ecoil in accordance
with variation in electrie pressure on said eir-
cuits; the said parts being constructed and ar-
ranged that upon achange in current strength

on the direect ¢ircuit the corresponding change

inelectrical pressureon the shunteircuit shall
determine the operation of said motor mech-

anism and the movement thereby of said arm

along said body to a position whereat a defi-
nite potential difference on the shunt eireuit
is re-established. -

5. The combination in an electrical meas-
uring instrument of the elongated conduact-
ing body A in direct cireuit,and in shunt eir-
cuit said body A, an arm B, moving 1n con-
tact with said body, a pivot shaft supporting
said arm, two coils J and J” wound in reverse
directions and supported on sald shaft and
arranged 1n a fieid of force, a coil, T, carry-

ing a contact arm, W, and supporting and vi-

brating in a second field of forece, contact
stops, Xand Y, arranged on oppositesides and
in the path of said arm W, and c¢ircuit con-

sald arm,a moving 1‘@00_1*_(1 surface upon which I nections, substantially as described; the afore-

field of force,an arm actuated
by said coil to move in contact with said

TIO
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said parts being constructed and arranged

that upon a ehanfre of current stlenﬂth on
the direct circuit, the corresponding chanﬂe
In pressure on the shunt eirenit shall deter
mine the vibration of the coil T'and the move-
ment of the arm W into contact with one or
the other stop, X or Y, whereby current is di-
verted to one or the other coil, JorJ’, and the

EYU, 0T

arm I3 thereby moved along said body A to a
position whereat a given potential difference 10
in the shunt zircuit is re-established.

EDWARD WISTON.,
Witnesses:
H. R. MOLLER,
JAMES T. LAW.
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