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- To all whom @1 17«@@9 COTLCETT: -
- Be it known that I, MATHIAS K. TURNER, &
citizen of the United States, residingat Cleve-
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No. 743,958.

- UNITED STATES

 Patented Nc}vembef 10, 1903,

PATENT OFFICE.

— —

MATHIAS E. TURNER, OF CLEVELAND, OIITO.

DYNAMOMETER FOR ELECTRIG-CURRENT.

SPECIFICATION forming part of Letters Patent No. 743,998, datéd'-November 10, 1903,
App]icaﬁ&ﬁ fled Juze 18, 1803, Serial No, 162,064, (No model.) |

land, in the county of Cayahoga and -State of

Ohio, have invented a certain new and use- .
ful Improvement in Dynamometers for Elec-

tric Current, of which the following is a full,

clear, and exact description, reference being
‘had to the accompanying drawings.

My invention relates to dynamomseters for
electric currents, and has for one of its ob-
jects the provision of means whereby -the

units of measure of the current being used at

any time may be indicated whenever it is de-
sired to inspect said dynamometer and of

-means whereby the maximum units of meas-

ure of the current used during any desired
interval of time-—as, for instance, during a

“month—may be also indiecated.

A further object of myinvention is the pro-
visioninsuch a dynamoineterof means where-
by a material period of time must elapse be-

tween an increase or decrease in the current
being used and the full operation of the cur- . | | _
+ 8aid wheel meshing with a large gear-v’heel L,

rent-indicating and maximum-demand mem-
bers to record the same and the consequent

prevention of such members from completely

responding to mere temporary fluctuatious in

‘the current. '

‘The features which are pecaliar to the pres-

~entinvention will be herein elearly deseribed,

- binations in the claims, to which reference is
| and provided with teeth n®

35

and definitely sot out in their essential com-

hereby made for a suismary of the invention.

Figure 1 representsa longitudinal sectional
view through the dynamometer. Fig. 2 rep-
resents a front elevation of the same. Fig.
3 renresents 4 transverse section through the

.same on the line 3 3 of Fig. 1; and FKig. 4

40

represents a rear elevation of spring-drum,
the rear wall of the same being broken away
to show the spring and its manner of con-

-nectlon.

. Referring to the drawings, A represents a

45

¢vlindrical casing containing mechanism for

“accomplishing the results above stated, said

casing being shown as horizontally arranged |

~and provided at the front portion thereof

50

with a transparent cover B. . Within the
casing, at the rear portion thereof, are lo-
cated a core C, a pressure-coil ¢, and an ad-

“ditional small coil ¢'; which compensdtes for

the power factor cansed by the motor-load.

F is a disk, which may be of any suitable .

material, as copper or alamininm, shown 'as

55

rigidly mounted on the front portion of a

longitudinal shaft G. The rear face of this
disk is adjacent to the core C and the colis ¢
¢'. Adjacent to the opposite face of said

disk is the field-coil D, suitably supported, as
The coils and disk

on the framework L.
just deseribed counstituting parts of an elec-
tric meter well known in the art and in their
details forming no part of my invention

farther description of the same is anneces-

sary. The shaft G is provided at the rear
portion thereof with air-paddles H to retard
the rotation of the same. The ends of the

6o

shaft are mounted in suitable bearings g and

g'. The front portion of the shaft is provided

- with gear-teeth meshing with a suitable gear-

70

wheel I, mounted on the rear portion ot a

| short longitudinal shaft J, supported in bear-

ings in a frame K. Near the front end of
said shaft Jis mounted a small gear-wheel £,

mounted on a shaft M. This shaft extends

Y.

75
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through both walls of & spring-drum N, the |

front end of the shaft being suitably sup-
ported, as by a bracket n, carried by thé front
wall of the drum. o |

The drum consists of a

tending from the front wall to the rear wall
| Inside the drum
the shaft M is provided with a boss m, rigid
therewith, to which one end of the spring n’
is secured, the other end of the spring being

secured to the circumferential wall of the

drum. By meansof a pawl n®, coacting with
the teeth on said circumierential wall, the

spring may be adjusted to secure the proper

30

| front wall »', a rear
wall 72, and a circuinferential wall »° ex-

9“-

relation between the current-indicating dial

| and the current being used. For instanrce,

as the. current is lowered the spring drives

- theshaftand thereduction-gearing backward

until the lessened torque is balanced. = If the

when the parts are at rest
indicating dial at zero. -

set th_e cu rrent-

| Infrontof the drum theshaft M is provided -
with a gear m? meshing with a gear o on a

G5

current be cut off entirely, the spring should

ICO
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electrical anits of measure.

shaft O. Rigid with said shaft is a dial P,
provided on the front face and
ripbery thereof with a lug . In front of the
current-indicating dial P is the smaller maxi-

mum-demand dial Q, having on the rear por-
tion thereof a corresponding lug q. The dial

.Q is mounted on a short shaft ¢', shown as

extendinginalinement with the shaft 0. The
front face of the dial P is provided, near the
periphery thereof, with numerals indicating
The dial Q is
provided,nearthe periphery thereof,with cor-

responding numerals for indicating the maxi-

mum units of measure of the current used at
any time during a given period—as, for in-
stance, during a month, __ .
The rotation of the shaft G'is transmitted
by means of the reduction-gearing to the dial
P, the torque exerted by the shaft being re-
sisted by the spring n®. The amount of cir-
rent Deing used at any particular time may
be ascertained by an inspection of said dial
PP. As this dial rotates under the influence
of the current the lug thereon will engage the
corresponding lug on the dial Q, and the lat-
ter dial will be rotated therewith. Should
the amount of current being used-decrease,
the dial P will begin to rotate in the reverse

- direction; but the connection bhetween the

30
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‘be indicated.

same and the dial Q being broken the latter

dial, being mounted on an independent shaft,

will not rotate in the reverse direction, but
will remain stationary.
period of time of which it is desired that this
maximum-demand dial shall take account
sald dial may be set back by hand or in any
other convenient manner, as may be desired.
By the foregoing operation, as will be readily
understood, the dial Q will indicate the maxi-
mum units of measure of the current which
hasbeen employed-at any time during a given
period. -

1'he employment of the reduction-gearing
and the spring between the shaft G and the
dial P renders it necessary that the apparatus
should be in use for some material period of
time—say five or ten minutes—before said
dial may indicate the entire number of units
of measure of the current being used at any
time and cause the dial Q to indicate the
maximum units of measure of the current
useq during such time.

‘Should the current temporarily fluctuate,
the full amount of such fluetuation will not
For instance, suppose the cur-
rent to be suddenly increased. Before the
indicating-dial, owing to the interposition of
the train of reduction-gearing and the spring
between such dial and the shaft G, ean fully
respond to the rotation of said shaft and in-
dicate the entire number of units of measure
of such current and actuate the maximum-
demand dial to indicate the maximum units
of measure of such current the decrease in

the current will cause the spring to operate
in the reverse direction to drive such gearing

near the pe- |

At the end of the

743,958

| cating dial in a corresponding direction. A

yielding connection is thus formed between

| the shaft and the current-indicating dial, as

well as between such shaft and the maxi-
mum-demand dial, and mere temporary fluc-
tuations in the current used will not be in-
dicated. R |

WhileI haveshown mydynamometerasem-
ployed in connection with an alternating cur-
rent, it is obvious that it may be employed
in connection with a direct current by the
substitution of a commutating type of motor
for an induction type of motor. While an

energy or wattmeter type of motor is shown, a_

bype of motor actuated by current alone may
be used, in which case the instrument will in-
dicate current only. T _

Having deseribed my invention, I claim—

1. In & deviee for measuring electrie cur-
rent, the combination of a shaft adapted to
be rotated by said current, a current-indi-
cating member driven from said shaft, and a
member for indicating the maximum units
of measure of the current used during any
desired interval of time adapted to be op-
erated by said first-mentioned member, sub-
stantially as described. | |

2. In a deviee for measuring electric cur-
rent, the combination of a shaft adapted to
be rotated by said current, a current-indi-
cating member connected by reduction-gear-
ing with said shaft, and a member for indi-
cating the maximum units of measure of the
carrent used during any desired interval of
time adapted to be operated by said first-
mentioned member, substantially as de-
scribed. - | S

o. In'a device for measuring electric cur-
rent, the combination of a shaft adapted to
be rotated by said current, a current-indi-
cating member driven from said shaft, and a
member for indicating the maximum units
of measure of the current used during any
desired interval of time adapted to be op-
erated by said first-mentioned member when
the latter is operated in the direction due to
an increase in the current being used, sub-
stantially as described. |

4. In a device for measuring electric cur-
rent, the combination, with a shaft adapted
to be rotated by the current, of a current-in-
dicating dialdriven from said shaft and pro-
vided on its face witha lug, and a maximum-
demand dial mounted independently of said
current-indicating dial and provided with a
projection or lug adapted to be engaged by
the lug on the current-indicating dial when
the latter is rotated in the direction caused
by an increase of flow of the current, sub-
stantially as deseribed.

5. In a device for, measuring electric cur-
rent, the combination, with a shaft adapted
to Dbe rotated by the current, retarding de-
vices and a train of reduction-gearing con-

nected with said shaft, a member for indi-

cating the units of measure of the current

backward and to operate the current-indi- | being used at any desired time, said member
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S0

33

QO

oo

I1cC

11§

120

125



{10

20

. rent-indicating member only when the latter
is operated in the direction due to an increase
1in the current being used, substantially as

30
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being connected with the other end of said

train of reduction-gearing, and a member for
indicating the maximum unifs of measure of
the current used during any desired time in-
terval, said last-mentioned member being
actnated by said first-named member, sub-
stantially as deseribed. - -

6. In a device for measuring electric cur-
rent, the combination, with a geared shaft

adapted to be rotated by the current, of'a

train of reduction-gearing meshing ai one
end with the -gear of said shaft, a eurrent-in-

dicating member for indicating the units of

measure of current being used at any time
provided with a gear meshking with the gear

‘on the other end of said train of gearing, and
a maximum-demand member for indicating

the maximum units of current used during

any desired time interval, said maximum-de-

mand member being actuated by said’ cur-

described. . ‘ |
7. In a device for measuring electric cur-

rent, the combination, with a shaft adapted
to be rotated by the current, of a dial forin-

dicating the units of measure of the current
being used at a particular time, said dial be-
ing connected by reduction-gearing with said
shaft, a spring interposed between said dial
and said shaft and connected to an interme-
diate shaft of the reduction-gearing to resist

the torque of said first-mentioped shaft, a

dial for indicating the maximum. units of
measure of the current used during any de-
sired interval of time, and means carried by
said first-mentioned dial adapted to engage

" said last-mentioned dial to rotate the same

45
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“only when said first-mentioned dial is being

operated in the direction due to an increase
in the current, substantially as described.
8, In a device for measuring electrie cur-

‘rent, the combination, with a shaft adapted

to be rotated by the current, of a dial forin-
dicating the units of measure of the current
being used at a particular time, sald dial be-

dial and said shaft, a spring in said drom

connected to an intermediate shaft of the re-
“duetion-gearing to resist the torque of said

first-mentioned shaft, means for adjusting
the tension of said spring, a dial for indicat-
ing the maximum units of measure of the
current used during any desired interval of

time, and means carried by sald first-men-

tioned dial adapted to engage said last-men-
tioned dial to rotate the same only when said

first-mentioned dial is being operated in the

direction due to an increase 1n the current,
substantially as described. _ |
9. In a dynamometer for electric current,

the combination of means for indicating the

nnits of measure of the current being used at
a particular time, of means forindicating the

maximum units of measure of the current

ing connected by reduction-gearing with said |
shaft, a spring-drum interposed between said

32

used during any desired interval of time, said
means being operated by the current-indicat-
ing means, and means for preventing the cur-
rent-indicating means from complétely re-
sponding to temporary fluctuationsin the cur-

rent, substantially as deseribed. .

10. In a dynamometer for electric current,

‘the combination of means operated by the

current, of means for indicating the units of
measure of the current being used at a par-
ticular time, of means forindicating the maxi-
mum units of measure -of the current used
during any desired interval of time, said

70
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means being operated by the current-indicat-

ing means, and a yielding connection between

‘such current-operated and current-indicating

means whereby the current-indicating means
is prevented from completely responding to

stantially as described.

'11. In a dynamometer for electric current,
the combination, with a shaft driven by the
current, of means for indicating the units of

‘measure of the current being used at a par-
ticulartime, of means forindicating the maxi-

mum units of measure of the current used
during any desired interval of time, said
means being operated by the current-indicat-
ine means, and a yielding connection between

and the current-indicating means is prevent-
ed from completely responding to temporary
fluctuations in the current, substantially as
described. R o

~12. In a dynamometer for eleetrie current,
the combination, with ashaft operated by the

‘eurrent, of means for indicating the units of

measure of the current being used at a par-
ticular time, of means forindicating the maxi-

during any desired interval of time, said
means being operated by the current-indicat-

ing means, of a train of reduction-gearing
connected with said shaft, and a yielding con-

nection between said reduction-gearing and

| said current-indicating means whereby the

torque of the shaft is resisted and the cur-
rent-indicating means is prevented from com-
pletely responding to temporary fluctuations
in tha current, substantially as deseribed.

- 13. In a dynamometer for elecirie eurrent,
the combination, with a shaft operated by the
current, of a rotary dial for indicating the
anits of measure of the current being used at
a particular time, of means for indicating the

‘maximum units of measure of the current

used during any desired interval of time, said

‘means being operated by the current-indicat-

ing dial, of a reduction-gearing connected

‘with said shaft, and -a spring connected to
said gearing and to said dial whereby the
‘torque of the shaft is resisted and the cur-
1t rent-indicating dial is prevented from com-
pletely responding to temporary fluctuations

in the current, substantially as described.
14. In a dynamometer for electric curren,

temporary fluctuations in the current, sub-

9o

Q5

said shaft and said eurrent-indicating means
whereby the torque of the sbaft is resisted

1G0
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mum units of aneasure of the current used -
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the combination, with mea;ns for indicating |

the units of measure of the current bemg
used at any particular time, of means for pre-

venting-the cuarrent- 1n(11edbmfr means from
completely responding to tempcerary fluctu-

‘ations in the current, substanbmll) as de-

scribed,

15. In a dynamometer for electric cuuent
the combination, with means for 1nf]1(3ctt1nﬂ'
the units of measme of the current bemn’

used at any part;lcnla,r time, of means, 111(,111(1-

ing a spring, for pleventmn‘ the Indmatlnw
means from com pletely responding to tempo-
rary fluctuationsin the current, substantially
as described.

16. Ina dynamometer for electric current,

the combination, with means for mdleatmﬂ"

the units of mea,sure of the current hemtr
used at: any particular time, of means includ-

Ventlnﬂ' the current- mdlcatmfr means .from
completelv responding to temporary flaetua-
tions in the current, substantially as de-
seribed. -

17. In a dynamoingter for ele(,tl ic eurrent,
the combination of means operated by the

current, of means for indicating the units of
‘measure of the currant being used at any par-

ticular time, and a 3leldmﬂ' connection be-
tween such current- -operated and current-in-

dicating means whereby the current-indicat-

ing means is prevented from completely re-
sponding to temporary fluctuationsin the cur-
rent, substantially as described.

18, In a dynawobmeter for electric current,
the combination of a shaftdriven by the cur-
rent, of means for indicating the units of
measure of thecurrent being uaed at any par-
ticular time, and a weldmtr connection be-
tween said sha,ft and said current- mdledtmg
means whereby the torque of the shaft is re-
sisted and the current-indicating means is
prevented from completely 1esp0ndmn' to
temporary fluctuations in the current, f:llb-
stantially as deseribed.

19. In a dynamometer for electuc*(,urrent
the combination of a shaft operated by the
carrent, of means for'indicating the units of
measure of the current being used at any
particular time, of a train of reduction-gear-
ing connected with said shaft, and a yielding
connection between said reduction-gearing
and said current-indicating means whereby
the torque of the shaftig resisted and the cur-
rent-indicating meansis prevented from eom-
pletely respouding to temporary fluctuations
in the current, substantially as describad.

20. In ady namometer for electric cur rent,

the combination, with a shaft operated.by the -

curreut, of a rotary dial for indicating the
unitsof measure of the current being used ata

particular time, of a reduction-gearing con-

-—
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nected with said shaft, and aspring ginterposed
between said gearing and said dml whereby

the torque of the shaft is resisted and the cur- 65

rent-indicating dial is prevented from com-
pletely reSpondmﬂ' to tempor; ary ﬂuctuatron%
in the current, substantially as desecribed."

21. In a dynamometer for electric curr ent
the combination, with means for mdmatmg
the maximum units of measure of the cur-
rent used during any desired interval of time,
of means, including a spring, for preventing

such indicating means from completely re-
75

sponding to a temporary increase in the cur-
rent, substauntially as deseribed.

22. In a dynamometer for electric current,
the combination, with means for indicating
the maximum umtq of measure of the cur-
rent used during any desired interval of time,
of means, m(?,ludmfr a spring and reduction-
gearing, for preventingsuchindicating means
from completely responding to a temporary
1ucrease in the current, substantially as de-
seribed.

93. In.a dynamometer for electrie (,ulrent

| the combination of a shaft driven by.sald

carrent, of meansforindicating the maximum
units of measure of the current used during
any desired interval of time, of a reduction-
gearing and a spring connecting said shaft

and mdlcdtmﬂ' means, whereby the torque oL

the shaft is 1‘651%9(1 and the maximum-cur-
rent-indicating means is prevented from com-

| pletely responding to a temporary increase in

the current, substantially as deseribed.

24, In a dynamometer for electrie current, -

the combination of a shaft driven by the cur-
rent, of means for indicating the maximum
units of measure of the current used during
any desired interval of time, and means in-
terposed between said shaft and-said indi-
cating imneans for resisting the torque of the
shaft and preventing the complete response

of the indicating means to a temporary in-

erease in the current, substantially as de-
seribed. |

25. In a dynamometer for electric cmrent
the combination of a shaft driven by the cur-
rent, of means for indicating the maximum

unlts of measure of the current used during

any desired interval of time, and a y1eldmu-
connection between said shaft and said maxi-

‘mum-current-indicating means whereby the

70
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torque of the shaft is resisted and the said. 1t 5

indicating means is prevented from com-
pletely responding to a temporary increase in
the current, substantially as desecribed.
In testlmony whereof I hereunto affix my
swna.l}ure in the presence of two witncsses.
MATHIAS F TURNER
Witnesses:
" ALBERT [I. BATES,
J. B. HULL. |
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