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To all whom it may concert:

" Be it known that, I, JosErH LOUIS ROUTIN

engineer, a citizen of the French Repubho,
Jre31d1nﬂ' et Lyon, France, have invented cer-
tain new and useful Improvements in Means
for Ascertaining the Power Factor i in Alter-

. _l’l&tII]U'-CllI‘I'eI]t Systems, of whloh the fol]ow-
. 1ng- 18 a; speclﬁoatlpn | -

Thlerlnventlon relates to new or 1mproved
in a,lternatmcr-ourrent

~power must be multlphed in ‘order to obteln
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the actual power in watts.

In the accompanying drewmm, FIO‘HI'GS 1

| end 2 are diagrams illustrating the invention.
The apparatus comprises a transformer T,

Fig. 1, comprising three coils b1, b, and 53

: The 0011 01 carries the main current, the coil |-

bz, oon31st1ng of a small number of turns of

thick wire, is connected to a rheostat R of |
adjustable resistance and free from self-induc- | |
tion, and the coil &5 is connected to one of the |
‘mains L; and to one terminal of a voltmeter

'V, the other terminal of which is connected

to the other main L, but these connections
‘to the mailns are 1nterohengeeble at wﬂl by

- means of a switch C.
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Two keys /1 and S allow of using the volt- | *°
‘meter V for measuring the potential D be-

tween the mains I and I or the potent1al D
between the terminals of the coil &s.

The method for making a measurement is |
~ as follows: The key # is “moved into the po- -

sitionindicated in the drawings by dotted hnes

and the potential between the mains, Whlch'
shall be called &, is read off the Voltmeter

The key /1 is thereupon moved back to its
original position and the key 7 is moved into
the position indicated in the drewm gs by dotted
lines. The rheostat R is thereupon adjusted

until the potential between the termmals of

the coil bs, which shall be called &, is equal to

ei. The transformer T is so constructed that:

under these conditions the potential on ‘the

coil bs 1s substentlellv in phese with the cur-.

rent on the mains and that the said potential
is also at all times proportional to the said
current. The key J2 is then moved back to

1ts original position, and the potentla,l 1M1 Te=

| sultmcr from the opposition of é1to e is noted |
. Then -
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as will be demonstrated herelnafter
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1S 111 praotlce a oonstant a speolel soele oen be | thlll mre instead of massive bars.

equetlon tan

treoed on the Voltmeter to dlreotlr lndloate

7 ) To obteln )
2 31

9?9 or the power faotor (1 '

I a larger approximation, the potential 7 re- 60
'eultlnﬁ' from the addition ot &to e canbe

| -esoertamed To do this, the switch C is oper-

| ated. ‘The angle @ will then be given by the

P My
Moy

Flo' 2. Iwﬂl now dernonstrete the first equa-

tion cited. Let ¢ be the instantaneous po- -

5 as Wlll be seen frorn 6-5 L

| tential on the termmels a the effective poten-
tl&l on the terminals, ¢ the 1nstenteneous ten-

sion, # the effective tensmn T the inverse 70
frequency, W the power in Wetts, ¢ the aux-

liary electromotive force supplied by the

transformer, & the effective value of & mqthe
effective Va,lue of the resultant of e end &,

The value to be ascertained is o 75
_ ,}_‘ eedt

DR ,&_e P 3o

Wmllid? -'Sd't' o H
The readlng on the Voltrneter gives _ °5 o

f(e—&‘)z d i,

Tfeedt_eﬁ—f;—-ml‘ 90
w=lé —]—??-—m?_

K 2

It the resistance in the seoondery circuit is so 95
regulated that €, = ¢4, then |

W_K . (1

_ M }‘— 1 e* oos Q.
2@1 K | -

cos. @ = 1 — m1
| | 2 61 |
The Voltrneter V must heve sufficient resist-
ance torender the consumption of power there- -
in immaterial to the measurenaents, for this 1os
purpose a dlreot current voltmeter preferably

I0O

| used in series with a small electrolytic cell E.

If the coil b; were dispensed Wlth and the
rheostat R connected to the terminals of the .
coil s, the rheostat must: have a very much 1xo
hwher resistance and must comprise a long

This would




10O
- proximately the same number of ampere-
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render it difficult to obtain a continuous varia-
tion of its resistance by means of a sliding
contact. It 1s solely for this reason that the
auxiliary coil #: 1s used for regulating the re-
sultant flux. 1If it is desired to obtain low-
tension readings with the same approximation
as Tfor the full load, the coil 4: is preferably
divided into sections, as indicated 1n FKig. 1,
adapted to be placed in series or in parallel
with each other 1n order to allow of using ap-

turns. |

To avoid the necessity of using a too-large
number of turns in the coil #:, lower tension
than ¢; can be used for exciting the coil s.
For this purpose an ordinary transformer can
be used or a resistance 7, Fig. 1, free from
self-induction placed between the mains L Le,
one terminal of the coil 4 being connected to
a suitable point on this resistance and the other
terminal being connected to the main. These
arrangements allow of regulating at will the
fraction of e to be used and of keeping this
fraction of a constant value in order that the
special scale on the voltmeter can be used for

“ascertalning the power factor.

I declare that what I claim is—-

1. In alternating-current systems, means
for ascertaining the voltage factor of power,
comprising 1n combination with two mains a
transformer excited by sald mains, means for
controlling the potential on the terminals of

the secondary transformer-coil independently

806,573

from the mains, means for measuring said po-
tential, means for measuring the potential on
sald mains, and for measuring the resultant
of said potential differences.

2. In alternating-current systems means
tor ascertaining the voltage factor of power,
comprising 1n combination with two mains a
transformer excited by said mains, means for
controlling the potential on the terminals of
the secondary transformer-cotl independently
from the mains, means for measuring said po-
tential, for measuring the potential on said
mains and for measuring the resultant of said
potential differences in parallel and in series.

3. In alternating-current systems, means
for ascertaining the voltage factor of power,
comprising in combination with two mains a
transformer excited by sald mains, means for
reducing the amperage in the primary coil of
sald transformer, means for controlling the
potential on the terminals of the secondary
transformer - coil independently from the
mains, means for measuring said potential,
for measuring the potential on said mains and
for measuring the resultant of said potential
differences. -

In witness whereof I have signed this speci- 6o
cation 1n the presence of two witnesses.

JOSEPH LOUIS ROUTIN.
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Withesses:
MARIN VACHORY,
At Friicoer.
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