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'ATENT FFICE

TESSE HARRIS, OF ALBANY, NEW YORK.

'RATE-INDICATOR FOR ELECTRIC CURRENTS.

SPECIFICATION forming part of Letters Patent No., 640,466, dated J anuary 2, 1900.
Application filed August 1,1899, Serial No, 72 5,731, (Vo model.) |

To all whom it maiy conceri:

Be it known that I, Jusse HARRIS, a citizen
of the United States, residing at Albany, New
York, have invented certain new and usefnl
Improvements in Rate-Indicators for Electric
Currents; and I do herebydeclare the follow-
ing to be a full, clear, and exact desecription
of the inventicn, such as will enable others

skilled in the art to which it appertains to

make and use the same, reference being had
to the accompanying drawings, and to the let-
ters and figures of reference marked thereon,
which form a part of this specification.

The object of my invention is to provide a
new and improved rate-indicator for electric
currents which may be either a watt or an
ampere indicator, the one shown in the draw-
ings being an ampere rate-indicator; but by
substituting for wire 3 a coil or helix in the
manner well known {o those skilled in the art
1t may be made a watt rate-indicator.

Inthe drawings, Figure 1 shows a plan view

- of my indicator in operative construction:

25

23

35

40

G

and Fig. 2, a graphical view of the rise and
fall of the current and the registrations of
my indicator in connection therewith during
four succeeding nights, the rise and fall of the
current being greatly exaggerated for pur-
poses of illustration. |

The numeral 1 shows the indicator-case,

which may be of any form or configuration

(esired.
Zshowsasolenoid which may bein any form

desired, and 3 a bundle of wires preferably

forming an armature free to move in the cen-
tral opening through the solenoid 2, the wires
or armature 3 being suspended by the arm 5,
pivotally attached to the scale-beam 4, bar 6

being pivotally attached atits upperend,pref-

erably, to the scale-indicator plate 10. The
right-hand end of the scale-beam 4, as shown
and used by me preferablyin my indicators,
i8 free or unattached, and the beam is piv-
oted at 4. On the horizontal arm of the
scale-beam 4 Is a sliding weight or bedy 8,
having attached to it a pointer 7 or its equiva-
lent, pointing to the scale 12, and a pawl 9
or its equivalent, preferably depending from
it and arranged to engage with the ratchet-
bhar 11. |

13 13 indicate binding-posts, and a¢ and 0
wires for the electric current.

The sliding weight or body 8 has but one di-
rection of movement, and that is to the right
or toward the free end of the scale-beam, and
will not slide contrariwise or toward the left
or pivoted end at whatever angle the scale-
beam may be forced by the action of the ar-
mature 5, for the scale-beam is never forced
to assume a sufficiently sharp angle to allow
body 3 to so move, the pawl 9 having nothing
to do with preventing such contrariwise mo-
tion,its function being to force the body S to-
ward the free end of the scale-beam only, as
will be desceribed hereinafter, and therefore
I make no use of pawls, ratchets, clutches,
nor any mechanism whatever to prevent a
contrariwise or baclkward motion of body S or
pointer 7. |
- T'he scale 12, as shown in the device herein
illustrated and described, preferably begins
at the indication **5,” which is an arbitrary
fixed point above zero-point, for the reason
that the indicator shown is intended for a
lighting system of about fifty lights; but for
smaller systems I start the indications below
““5” and as much below ““5” and above zero
as the conditions of the case in hand seem to
demand. In Fig. 1 the pointer 7 stands at
““54,” showing that it has moved one noteh,
or from **5” to ‘¢ 5.7

The operation is as follows: When the cur-
rent 18 completed—ri. e., passes over the wires
@ and b—armature 3is moved in the opening
of solenoid 2. 'T'his movement swings arm 4
to the right, and as the arm 4 and the scale-
beam are pivoted at 4’ the free end of the
scale-beam is elevated and the beam caused
to stand at an angle, and pawl 9, by this ris-
ing of the scale-beam, becomes disengaged
from the teeth on ratchet-plate 11 and stands
so disengaged until there is sufficient reduec-
tion of current to allow the scale-beam to
lower sufficiently, the pawl 9 at no time acting
to prevent a rearward or backward movement
to body 3 and pointer 7, as the body 8 and
pointer 7 will not slide backward on the beam
from any position thereon, although pawl 9
be entirely removed. I use, therefore, no

55
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| mechanism whatever to prevent backward ioo
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none are necessary. Asthe scale-beam falls
on a sufficient lowering of current pawl 9,
which is loosely pivoted and has a slight, back-

ward-and-forward swing and stande nearly
or quite perpendicular when disengaged from-

the ratchet-plate 11, drops with the arm or

scale-beam and engages with the teeth in ad-

vance of the one it last engaged with and

pushes the body 8 and pointer 7 along the
scale-beam but one notch, and this is only

done when the current hae been turned on
and rises above and falls below the current
force that was required to move the pointer 7
the preceding mnoteh. This will be plainly
seen by viewing Fig. 2, wherein the horizontal
lines show amperes or are capacity-lines and
the vertical lines are time-lines, dividing the
capacity-lines into days or mn*hts and as
marked show that the capacity - lmee have

~been divided into four sections representing

the first, second, third, and fourth nights the
indicator has been ueed
such a card with my indicator. I have in-
troduced it in Fig. 2 simply to assist in illus-

trating the action of my indicator, and it is
used for illustrative and explanatory pur-

- posesonly. Viewing Fig. 2, it will beseen the

horizontal lines are numbered from the bot-

tom upward and that zero-point is below the |
lowerline,marked “¢5.”

We will assume that
the mdleator -pointer 7 is standing at *“5” on

~ the scale-plate 12 and a customer or user

35

lights his lamps for the first night and first

llﬂ'hts a portion of them, then turne out some,
then lights more, and then turns nearly all of

them out, then turns on more than he has
- yet used, and continues this turning on and

40

shutting off during the whole first ni D‘ht By

followmg and netmn' the irrecular perpendlc- |

ular solid lines in the space on Fig. 2 marked

““ First night” the action and 1eglster1nn' of
my mdwator will be easily understood and it

will at once be seen that it is nota maximum
mefer, but atrue and acecurate rate- mdwetor

- Itwill be understood that the variationsof cur-

<o

rent shown are greatly exaggerated beyond
what would be likely to happen in practice

and that this is done to clearly illustrate the
action of my indicator.

Beginning at the first nwht the current is

seen to start at zero and rise or increase to |

. six and one-half amperes and to fall or de-

55

60

65

crease to six amperes, then rise to seven and

one-half amperes, and then fall to slightly
below five amperes. Up to the instant the
current fell below five amperes, five amperes
having been the starting-point from which

the pointer was to be first moved, my indi-

cator did not register nor the pointer 7 move

along the scale- beam but the instant the
eurlent fell below nve amperes the scale-
beam fell, pawl 9 entered the second notch

or tooth on thescale-plate and pushed pointer
7 along from “‘5” to *“51,” and this was so

because my indicator wﬂ_l not reﬂ'lster how- |

I make no use of

‘not

s eioje

| movemenﬁ to the pointer 7 or its adjuncts, as | ever high the current me‘y'ri"ee until it hag
| dropped its energy below the enern*y required

to move the pointer to the previous position '

1t occupied, and it registers only on the drop

of the current and not on its rise or increase.

Returning to Fig. 2, the current having
dropped shn'htl_y below capacity -line 5, g

which was the starting line or point, the in-
| dicator registers ‘54, " and I mark this point

in Fig. 2 as 547 for illustrative purposes.

‘The current is again turned on and rises to
| eight amperes or line “8,” then falls to six

and one-half, then rises seven and one- -half,
then falls below five and one-half, and as

five and one-half was the last point reﬂlstered |
‘and as the current has fallen below the energy

that was necessary to move the pointer to

fiveand one-half the pointeris moved forward.

one notch or point more—viz., to six—and
I mark this point in Fig. 2 as ¢ 6.” The cur-
rent I8 again increased and rises to “S” and

7e

75

8o

then falls below ‘¢6,” the point of last regis-

ter, and to zero, and having again fallen be-

low the energy (six amperes) which moved
the pointer its last notch or point the pointer
again moves a noteh, or to six and one-half,

and T mark ‘647 on Fig. 2 at that pomt_

This is then the record Tor the first night,

and 1t shows or indicates the number of maxi-
mums of current the customer has used re-
peatedly for that night.
diagram may be t-lac_ed out in pl‘eeisely the

The second night’s

go

95

same way; but the only point necessary to

be observed 1s that the fluctuations of cur-
rent have been such that the pointer 7 on the

scale has moved first to *°7,” then to “74,”
then to ‘¢ 8, and finally-to *“ 84 1” when the Z6r0-

point was reached or the hﬂ'hts all turned

out. The third night shows no register or
movement of the pomtel for the reason that

on the third night the indicator started with

the pointer at ““84,” which represented a
point where the emlent energy must rise
above eight and one-half amperes and then
fall belew it before the indicator could regis-

I0D

105

110

ter; but the tracings show that at no time |

d urinﬂ' the third 11ight did the current rise in
energy to line ‘“84,” or eight and one-half

amperes, and the mdlcator therefore counld
register.
rise of energy directly from zero and a heavy

fall below line ‘“8%,” or eight and one-half
amperes, and a leglster took place, moving

the pointer to *“9.” The energy again rises

~ The fourth night shows a high

11§

I20

to line ““10” and falls again below line *9,”

‘and the indicator-pointer is again moved one

noteh, or to ‘“94;” but during ~the balance of
the evening the energy or current did not
again rise above line ‘°94,” or to nine and
one-half amperes, and ceneequently could

125

not fall below “¢91,” and no further 1eglete1 .

was made for thet mght

The periods marked ““Nights” may be con- '
‘sidered as months, it deswed or .fmy ethe1 di-

visions of time. -
When we. reed the mdwatm

we_know it

130




el e e T
. g -

s ra il oy
Bhermr Mg v smmma,

L o e T
- — s o, s .-

540,466

started at nothing, which was marked ¢¢5,” |

and as it could not register except by suceces-
s1ve notches we know that however high the
carrent may have run In amperes, (which
would not be indicated on the indicator,) that
the customer must have had a maximum
above five and one-half, then one above six,

then one above 3ix and ona-»lml;{f‘p then one

| |
I

istered, and they can be read at any and all
times on the scale-plate. It will be evident
to any one skilled in the art that where I
cause my indicator to register on the fall of
the current it can be made to register on the

rise of the current energy and the same prac-

tical result will be attained; but I prefer to
have it register on the fall of the current, as
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motlon in the armature When the current 18 | mdlcatlons may be 1"ea,d at any t1me substan- |
reduced substantially as described. tially as described. -- 10
7. An electric rate-indicator consisting of [ In testimony whereof I affix my sw‘nature

-~ a source of power and an armature ar ranﬂed in presence of two witnesses. -

5 to be moved thereby and means for mdlc&tmw | o J ESSD IIARRIb
its movements arranged to make one 111d1ca— | Wltnesses , | |
tion for each predetermmed maximumofecur-| W. M. BROWN

1ent reached in succession and so that smd | A. M TURNER
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