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To all whom it may conceri:

Beit known that I, JoHaN W, TH. OLAN, a
subject of the King of Sweden, residing at
Now York, county and State of New York,
have invented a certain new and useful Im-
provement in Eleetric - Current Meters, of
which the following is a specification.

The present invention relates to apparatus
for measuring and recording the currentused
in any particular circuit..

The object of the invention is to provide

such an apparatus which shall be accurate

and atthesame tine shall be simpleand cheap
in eonstruction; and the invention consists in
the improved meter and in the several com-
binations of parts hereinafter deseribed and

- claimed.
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~well-known or sunitable manner.

In the accompanying drawings, Figure'l is
a face view of the meter, the front platebeing
removed. Fig. 2 isa view at right angles to
Fig. 1, looking from the right, the side plate
of the casing being removed. Tig. 3 showsa
section of the record-sheet, and Fig. 4 shows
a means for marking the-record-shect.

11is a needle or pointer moved back and
forth over a regular arc of a cirele by a coil
or magnet 2, which is connected to the cirenit,
the current in which is to be measured in any
(Not neces-
sary to be herein described.)

3 is an armature for the coil, supported by
the arm 4, which is pivoted concentrically
with the needle 1 at 5. The needle when in
its normal position—that is, when no current
is passing through the coil 2—restsin the po-
sition shown in Fig. 1. This is called the
“zero” position.

6 is a roll on which is wound a plain paper
or other record-sheet 7. _ :

8 is a roll which is moved in the direction
of the arrow by the clock-work ortime mech-
anism 9. Theconnection between these parts
is preferably such that the roll § is rotated
once an hour. The elock is provided with a
detent-wheel or.device 9’, normally engaged

Ly the co-operating detentnin 9 on the |

needle to arrest movement of the clock. Just
above the roll 8 is a printing-roll 10, on the
surface of which are suitable means for mark-
ing the sheet, as indicated in Fig. 3, with lon-
gitudinal lines 11 at regular intervals and

Berial No. 389,153, (No wodel)

curved transverse lines 12, alsoatregular in-
tervals. The roll also marks said longitudi-
nal lines with suitable numbers, as 10 20 30,
&c. The lines 127 in Fig. § indicate the po-
sition occupied Ly the point of the needle at
different times.

13 in Fig. 2 are small rolls over which the
record-sheet passes. :

14 is a plate between the rolls, over the face
of which the record-shect moves. This plate
may be entirely of metal; or it may be of in-
sulating material and have a metal plate or
wire set into it flush upon the surface, as in-
dicated at 15 in Ifig. 1. .

16 is & roll onto which the record-sheet is
wound as it is moved forward. This roll is
also advanced by the timemechanism, it being
in frictionalengagement witlh rollS. The roll
16 is held against the roll8by a yielding con-
ncetion.  (Shown ascoiled springs 17 between
the axes of the two rolls.)

18 is an induction-coil, the secondary of
which is connected to the mectal plate 14 or to
the metal strip 15 Ly wire 19, and the oppo-
site terminal of which is connected by wire 20
to the pointer 1. Said pointeris moved over,
but is permancntly out of contaet with the
record-sheet. The primary of the induction-
coil is connected by wire 91 to any suitable
source of alternating or intermittent current.
The circuit 21 may be a shunt, including a
suitable resistance from the main cireuit, and
a vibrator may be used at the induction-coil
for interrupting the primary current, if nec-
essary.

The operation of the apparatus above de-
scribed is as follows: When the circuit is first
closed to coil 2, the pointer is moved toward
the right, thus carrying the detent-finger 97/
away from the detent-wheel 2’ of the clock,
releasing the clock and allowing it to turn the
roll §, the printing-roll 10,and the voll 16, there-
by advancing the record-sheet, at the same
timemarking thelongitudinal and transverse
lines and the figures thereon, as indicated in
Fig. 3. At the same iime one of the longi-
tudinal lines 127 is made ou the sheotas it ix
fed forward by perforating the paper Ly
means of electrical sparks passing between
the end of the pointer and the metal plate
under the paper or sheet, the marking being
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done without bringing the needle into contact
with the sheet. The distance between the
longitudinal lines is graduated to indicate
electrical units. For example, when tke cir-
5 cuit is closed, if the needle comes to rest over
the first line, it will indicate a certain num-
ber of units—say five ampéres. If it comes
to rest over the second line, it will indicate ten
ampéres, &e.  If a line of perforations 12° is

10 made on the sheet for a distance equal to.one-

half the circumference of the time-voll 8, as
shownatthe leftin Fig. 3, the record shows two
and a half ampére-hours. Ifthen morecurrent
is thrown through the coil, so that the needle

15 comes to rest over line 20 and continues in

this position while thesheet is being advanced
for another half hour, as indicated at 12’/ in
Fig. 3, the record shows ten ampére-hours,
and so on for the otherindications,and a true

zo record will be made of every inerease or de-

crease in the current used. The perforated
record-sheet may be used as a stencil to print
from in a well-known manner if several cop-
ies of the record are desired. - Since the nee-

25 dle is moved back and forth without touch-

ing the record-sheet,and since the marking is
done without touching the sheet, the resist-
,anceor friction is reduced to a minimum, and
is so small that it may be disregarded, and

30 since the record-sheet is marked with the in-

dicating-lines just before it is used and al-
ways marked by the same apparatus there
can be no question as to the proper spacing
of the lines. :

In Fig. 4 isshown a second meaus for mark-
ing the paper without contact between the
needle and paper.

22 is any suitable apparatuos for generating
a gas adapted to discolor the record-sheet,

40 which is preferably chemically prepared by

treatuient with a metal salt, such as a lead or
silver salt. The gas used may be IS, and a
small quantity will eseape or stand countinu-
ally at the end of the needle and murk the
At the needle-point 17 is the hollow
needle.

23 is a joint between the pipe 24 and the
hollow axis 5 of such nature that the latter
can move without retardation.

What T claim is—

1. Thecombination, in an ¢lectrical meter, of
aneedleor pointer,acoil or magnetfor moving
it, throngh which the current to be measured
passes, a plate over which the needle moves
s in a regular are, a rceord-sheet between the
plate and the needle, mechaunism for advanc-
ing the sheet, and means operating through
the needle while it is out of contact with the
sheet for marking on the sheet the position

6o of the needle, substantially as deseribed.

2. The combination, in an electrical meter,
of a needle or pointer, a coil or wmagnet for

moving it, a plate over which the needle |

moves in a regular are, said plate being of

65 conducting material in the arc over which

the end of the needle moves, a record-sheet
between the plate-and necdle, mechanism for

advancing the sheet, and means operating
through the needle while it is out of contact
with the sheet for marking the position of

the needle, substantially as described. :

3. The combination, in an electric-current
meter, of a needle or pointer movable in a
regular are, a coil or magnet for moving it, a
plate over which the needle moves, a record-
sheet between the plate and needle, mechan-
ism for advancing the sheet, and a source of
high-tension current connected to said con-
ducting-plate and to the needle, whereby the
sheetis perforated, substantially as deseribed.

4. The combination, in an electric-current
meter, of a needle or pointer movable in a
regular arc, a coil or magnet for moving it, a
plate over which the needle moves, a record-
sheet between the plate and needle, mechan-
ism foradvancing the sheet, and aninduction-
coil the primary of which is connected to a
source of current and the secondary of which
is connected to the needle and to said con-
ducting-plate, substantially as described.

5. The combination of a needle and means
for moving it,a roll on which is wound a ree-
ord-sheet,a roll moved by a time mechanism
for advancing the sheet, said sheet passing
under the point of the needle, a printing-roll,
and a roll onto which the sheet is wound, sub-
stantially as described. :

6. The combination of a needle and means
for moving it, a roll on which is wound a rec-
ord-sheet, a roll moved by a time mechanism
for advancing the sheet, said sheet passing
under the point of the needle, a second roll
onto which the sheet is wound, and a yielding
connection between the latter roll and the
roll moved by the time mechanism, substan-
tially as described. . '

7. The combination,in a meter, of a record
sheet or surface, a motor for advancing the
same, means for regularly ruling or mark-
ing the surface as it advances, a current-indi-
cating device movable over the surface, and
means operating through said indicating de-
vice for marking the surface,substantially as
described.

8. The combination of a needle or pointer,
a coil or magnet for moving it, a record-sheet
over which the needle moves, a motor for regu-
larly advancing the sheet,and a printing-roll
having means for marking the sheet, substan-
tially as described. .

0. The combination of a needle or pointer,
a coil or magnet for moving it, a record-sheet
over which the needle moves, a motor for regu-
larly advancing the sheet, a printing-roll hav-
ing means for making longitudinal lines on
the sheet at intervals and for marking said
lines to indicate electrical units, and means
for marking transverse curves on the sheet at
intervals, substantially as described.

10. The combination of a needle or pointer,
a coil or magnet for moving it, a record-sheet
over which the needle moves,a motor for ad-
vaneing the sheet, means for ruling or mark-
ing the sheet as it advances, and a detent-
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-wheel or device for the motor, said wheel or

device being held by a co-operating detent
moved into engagement by the neadle when

“the latter is in its zero position,substantially

as.described.

11. Thecombination of a needle and meaus
for moving it, a roll on which is wound a rec-
ord-sheet, a roll moved by a time mechanism
for advancing the sheet, said sheet passing un-
der the point of the needle,and a printing-roll
advanced- by the time mechanism, the sheet
passing between the time-roll and the print-
ing-roll, substantially as described. '

12, The method of measuring electricity,

which consists in moving a pointer or needle
in a regular arc over a graduated sheet by the
current to be measured,advancing said sheet
by time mechanism, and passing a marking
medium from the pointer to thhe sheet through
asmall intervening air-space, substantially as
described. . '

Thisspecification signed and witnessed this
13th day of April, 1891. )

JOHAN W, TII. OLAN.
Wiitnesses:
CHARLES M. CATLIN,
J. A, YOoUNG.
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