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 Specification of Letters Patent.

To all whom it may concerw:

w2 Be it known that we, JoserH WILLs and

Lorin E. InLAY, citizens of the Unmited States,
residing at Niagara Falls, in the county of
Niagara and State of New Y ork, have mvent-
ed a new and useful Improvement in Meters,
of which the following is a specification.
Our invention relates to meters, and more

particularly to wattmeters which are graphic
It 1s adapted to a two or

and self-recording.

three phase alternating current; but 1t will be
evident to one skilled in the art that 1t may
be readily adapted to a direct current or to
electric measurements of watts, current, or
voltage. | -
The object of our invention is to provide
an improved self-recording device which will

the watt value of the electric current which 1s
to be measured. 'To this end we employ the
novel combination of mechanism hereinatter

described, and shown in the drawings, in-
which like characters of reference mdlca,t'e

corresponding parts. o :
~ Figure 1 is a side elevation of our improved
wattmeter. Fig. 2is a plan view thereof.

Fig. 31s & detail elevation of the magnet ac-

tuating the striker.

1 and 2 are the shunt-coils, and 3 the se-

ries coils carrying the coarse windings. 4 18

~ the mutilated or cut-away oscillating sec-
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ondary disk providing twowings and mounted
in jewel-bearings between the shunt-coils and
the series coils. . - |
It will thus be seen that we employ first
for a wattmeter of the type shown adapted to

a two or three phase current two single-phase

induction-type wattmeters arranged side by

side and acting upon the two wings of the sec-

ondary disk 4.

- The secondary disk 4 is cut away upon the

portion outside the fields of influence and 1s

so cut away as to lighten the load on the
jewel-bearings and also to counterbalance

50

the weight of the pointer 5. The pointer 5 is

somewhat flexible in vertical plane and 1s se--

cured to the pivot of the secondarydisk. An

adjustable mvolute spring 6 governs the po-

sition of the secondary disk and tends to
swing the pointer 5 to the zero-pomnt.
The recording apparatus consists of a roll
of paper 7, which has longitudinal rulings a b
¢, &c., which are spaced to the calibration of

| the meter. We prefembly plaée the line ¢ at

the zero-point and arrange the lines b ¢ d, &c.,

to designate fifty watts to the line; but this
depends on the range to be covered. The

paper 7 is wound on an outer roller 8, which
is provided with a brake consisting of the
spring 9 and the disk 10, bearing on the outer
roller 8, so that considerable tension 1s re-

- quired-to cause the paper to unroll. The pa-
per is passed under the inner roller 11, 1s

brought up over'it, and back over the mnter-
mediate roller 12. The direction of winding

of the paper about these rollers is indicated

in broken line in Fig. 1. The inner roller 11
is provided with radial spurs or pin-points

the mner roller 11 connects with clockwork

_?atented Oct. 30, 19086. |
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| (not shown) to cause. it to engage the paper? .

_ _ | and give it positive movement. ‘The shaft of
produce a permanent chronological record of

13, which determines and limits its speed.

Since the paper passes over the inner roller
11 and is not wound upon it, 1t will move

with even speed synchronously with. the

clock-movement. Hence we may employ

‘transverse rulings (not shown) to space ofl .

desired intervals of time, so that the record
shows both: volume and time of power. The

intermediate roller 12 is rotated by strong
springs 14 ahd connecting-gearing in the

same direction of rotation as the inner roller
'11.  The function of the springs 14 is to wind

up the paper 7 onto the intermediate roller

12 after it has been released from inner roller

11, whose speed is determined by the clock.
All the power for driving the paper and th
rollers is furnished by the springs 14. =
15 is a magnet having a pivoted armature
16.  The armature 16 is mounted on one

-magnet-core by a pivot-rod 17- and 1s nor-

mally in the position shown in Fig. 3. A
weighted arm 18, mounted on the rod 17,
serves to throw the armature 16 away from

‘the other magnet-core. A circuit including
the magnets 15 with a source of energy (the
circuit and battery not being shown) is closed

by a contact-piece 19, dipping in a mercury-
cup 20. The contact-piece 19 is actuated by

| a crank or cam 21 in rotation with a rela-

tively rapidly rotating arbor of the clock-
~work;, (preferably the arbor making a rotation

every minute.) This crank striking the con-
tact-piece 19, which is spring-held out of con-
tact, causes 1t to dip in the mercury-cup to

| close the circuit including the magnets 15.
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& striker 23. The arm 22 engages under-

24 . ' 884,787

This causes the armature 16 to SWInE on its |
COTe, 80 as to contact with the other magnet-
core, and as soon as the circuit is broken the
weighted arm 18 will swing the armature 16
to normal. - i
Secured to the pivot-rod 17 is an l.-shaped
arm 22, and loosely pivoted on said rod 17 is

neath one of the lateral portions of the
striker 23 and holds said striker 23 up when
the armature 16 is in normal position.  When
the magnets 15 are encrgized, the pivot 17
is ratated in a direction to Swing the arm 22
out of contact with the gtriker 23 and allow '
it to fall by gravity. The transverse poTticn
of the striker 23 is-an arc of 2 circle concen-
tric with the pivot of the pointer 5 and is
positioned 'to strike the upper side of the
potter 5 mear its extremity. The polntsr 5.
termingtes in 2 stylus or impression-point.
Undernesath the peper 7 and between the
roliers 11 and 12 is an anvilorplaten 24. Car-
ried 1n & guide-frame directly over this anvil
and ontop of the paper 7 is a primting ribbon
or carbon 25. . o '
Vith thie deseription of the marts! the op-
oration may be | 3¢ '
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Of
oriefly mdicated. The inter-

action of ‘the sories and shuft colls upon the :
secondary disk will swing the peinter 5 te ]
- FT .

correspend b0 the curvent carried. This
polnter is porfectly free o resnond to tae
influences on the secondery disk, to which it
1 abtached, and does not mailte contact with
the paper or record excent as horeinafter -de-
serived.  The clockwork wi & O Perinit
the paper orrecord to advance at a fixed spead.
?erioc{icaﬂy the erank 21 will close the
cuit of the magnets 1% throuch the
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the shunt-coils and the series coils, an indi-
cator mounted in rotation with the SCCONAATY
disk and counterbalanced by the outer side

of the disk, means for carrying and imparting

regular movement to a record-blank, and
means adapted to strike the indicator for
making impressions upon the record-blank at
reguiar intervals of time and at points corve-
sponding to the position of ssid indicator at
tne moment of impact.

2. The combination of a secondary disk
naving opposite wings and an indicator,
series coils and shunt-coils between which the
secondery disk ds located arrenged o act
upon the opposite winge of said disk, means
for resisting the rotation of said disk, mesns

tor carrying a record-blank, chronen
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3 e wablitmeter on said
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3. 'Lhe combinaticn of & primary 201 and

o shunt-coil, an csecillating socondary <disk

located betwoen the primary ecil and shunit-
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coil, ap indieator, mounted in rotation =i
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said secondary disk; 2 printine
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mndicesor, caronometor mechanism for regu-
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latmg the movement of 2 record-blank .avd

= e B o ey 1 -, 1 . = : W "‘*: ":'-Hu- :r . "-r: . L
sor making and breaking the cireuit of & mag-
¥

net, & spring Yor drowing the biank forward,
a stitker nermeaily held out of contact with
said indicetor, an armature coetuatme said
strifer, a amagnet actuating said arnature,
and means for closing the civeuil of said TNoY-
net vhrough the mevement of said chronom-
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spring mechanism for moving a record-blank |

forward, said indicator swinging transversely
over the plane of the

indicator, and means for producing
said blank and at ﬂoints transversely of said

e volume’'of energy meas-
ured at the instant of impact. |

7. A wattmeter comprising shunt-coils,

series coils, a secondary disk having wings |

located between the shunt-coils and the
series coils, the flexible pointer carried on the

axis of the secondary disk, the inner, inter-

mediate, and outer rollers for the record-
blank, clockwork whereby the inner roller 1s

controlled, the springs whereby the inter-

mediate roller is rotated, the magnets having

blank, means for pro- |
‘ducing visible marks on said blank by said
sald
marks at regular intervals longitudinally of

cores, the armature, the pi‘;rot-md whereby
et-core

the armature is mounted on one ma
and adapted to contact with the other mag-
net-core, a weighted arm whereby the arma-

k-

20

ture is retracted, a mercury-cup, & spring

contact-piece, a crank adapted to actuate

the spring contact-piece to dip the latter m
the cup, a striker located over the flexible
pointer, and an arm fixed to the pivot-rod
and adapted to hold up the striker.

In testimony whereof we have hereunto

JOSEPH WILLS.
LORIN E. IMLAY.
Witnesses: - |

T. A. PANTER,
- W. Lowry MANN,

25

‘set our hands in the presence of two wit- 30
- nesses. -
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