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To all whom it may concern:
BeitknownthatI, EbwARD M. IIEWL _.TT a
citizen of the Umted States, 1981(31111“‘ at Sehen-

~ectady,in the county of Scheneetddy and State

of New York, have invented certain new and

useful Implovements in Ground-Detectors,

- (Case No. 914,) of which the followm o IS a
specification.

My present 1111. entlen relates 130 0‘1011 nd de-
tector s, and is an adaptation of a well known

. often used as a voltmeter or as a ground- de—

‘phase systems

tector on alternating-current lines to the de-
tection of grounds in three- phase or poly-
“In sueh devices it has .been

necessary hitherto to employ a separate

- ground-detector foreach of the lines, and this
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~ has been objectionable because of the possi-
~ bility of making a short, circuit in case of si-
multaneous n‘rounds occurring at the instru--
The striking dlstence across such
devices is usually very smcﬂl and but little
excess potential is necessary
~order to avoid this dlfﬁeulty, I have dev1sed
‘the present invention, which consists.in con-
necting the eleetlostatle ground - detectors.
~ across “the three-phase 111:1es 1In:combination
. with a polyphase resistance——that is, three.---_
. equal resistances united at a common point.
The stationary parts of the ground-detectors
- are connected to 1ntermedlate pmnte of the

ments.

to brid oe it.

- resistances, so that parts of these are in series

| .40

~ ferent lines.

4

o ferm, and Iig. 2 of an alternatwe or mod1ﬁed_
| .f01 m of the devme |

and partin ehunt with the instruments.
‘resistance prevents any undue flow of current
should the insulation of the instrument be
I prefer for this purpose so high.
. a resistance that practically no eppreclable._
. current will flow from one line to the other:
~ In practice I find that but two instruments
are necessary, inasmuch as their: indications
are different when grounds occur on the dif-
| My mventlon however, is not |
-~ Iimited in this regard, as more or less then _'

impaired.

The

two might be employed

metle embodiments of the mventlon

Figurel is an illustration of the pIefem od

In Fig. 1, abec. are the thlee-pha,se lmes

R’ R? R3 ale 1;]1e dlffelent branches of the

In

of the trouble.:
'&seu me, for instance, that the lme a1sground-
In this case the plate B? will be of lower
*potentml than B®and will not repel the vane
In consequence the nee-
| dle of the ﬂround deteeter B will be moved
If a ground should occur mpon 85
the line b, a Slmllal action will take place - .

with the ground detector B’, in this case the
‘needle also moving to the left, since the plate-

ed..

‘to the left.
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] three phase 1e81etance umted et the common.

]unc,tlon Y. Leads pass from the points r' 1? '

73 in the resistances to the plates of the static
These are of the us-
u.:ml form of such mechanisms, having station-
‘ary plates or ¢ quadrants,” as they are often
called, B? B?, each of which is connected to
| one of the pomte 7, &c.
the left-hand ground- deteetor the plate B is
connected to the point 7 of the resistance
The plates B* are electrically connected

ground-detectors B BB,

Rf
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For instance, in
6o

and are also grounded at G.. The needle N

is' mounted upon a homzontal shaft and is
'_only be briefly described. As long as both |
of the plates B? B2 are equally eha,r'ﬂ'ed the
vanes C C' are equally repelled and the nee-
Should,
However, the line connected with either plate
be ﬂ'Iounded ‘there will be a less. potentialat- =
_bhe plate, dependmw upon the extent of the
ground, in the case of a short circuit there o
being no potential at all, so that the other

| pla,te will repel the vane ed,]deent to it and o
‘the needle take a position upon one side or =
the other of the center, in a measure showing . |

moved by the vanes C C'.- The action need

dle stands in its central position..
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by the amount of its d1splaeement the e'itent .

C’ so foreibly as B2

In the arrangement shown
8o

B? would be permally or wholly discharged; o

but since the plate B* of the wround—deteetm

O'round on the line b. If theline ¢ be ground-

| - '_.ed the plate B3 of deteeter B’ will be 1owe1 ed
Theaccompanying drawings show dmgmm-

9o
B3 is also connected to the lme b its needle -
_.wﬂl alee swing, 80 that the needles of the two

will converge, “indicating ‘the

95

in potentlel and the needle of this detector

of the detector B and pletes B2 B? of both de-

tectors will be lowered in potential and the
needle of the 111dlca,to1 B’ Wlll swme to the

| will swing to the right, the other one remain-
ing stetlonal y- Should ground simultane-
| ously occur upon lines a. and. b, the plate B* -~
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left.

- plates B* B? of both detectors and plate B33 of

detector B’ will be lowered in potential and
the indicator of the detector B will swing to

5 the right. If the lines a ¢ be both gr ounded,
the plaﬁces I3 3% of both detectors will be low-
ered and the two needles will diverge.
it will be seen that the two indicators give

- six different indications, each corresponding

ro toadifferentcondition of the lines. Of course
if all of the lines be grounded through equal
resistances there W111 be no mdlcatwn on the

around-detectors; but the usual disturbances

at the station or in the translating devices
15 willindicate this cond1t10n which very rarely
OCCUurs.

The device shown in Fig. 2, althoucrh capa-
ble of useful application, is not so oenera,l in
its utility as that in Fig. 1. In Fig. 21 have

20 shown the same parts, except that only one
indicator I3 is (1111[310} ed, and a switch S 1s

provided by which the plate B® of this indi-

cator may be shifted from line a to line ¢, as
required, the plate B? remaining connected
25 to the line 0.
dicate ground on any one of the lines; but
the indications for the grounding of any two
lines are not the same for both posltlons of
~the switch, and it requires manipulation, not
30 being :-zmtomatle for which reasons it is not
the preferred form. Its operation would be
similar to that of the apparatus shown in Ifig.
: 1 and will require no further description.

What I elaim-as new, and desire to secure

33 by Letters Patent of the United States, is—
3 1. A polyphase distribution system, a poly-

‘phase resistance connected across the lines,

and oneormorestatic measuring instruments
-connected between ground and points in the
40 EI‘OSIStaHGe |

“2. Apolyphasedistribution system, a poly-

pha;se resistance havinganumber of branches
connected across, the lmes and a common
junction,and one or more static measuring in-

43 struments connected between ground ::'Lnd in-
 termediate pointsin the 1*esista,nce branches.
- 3. A polyphasedistribution system, a poly-

If the lines b and ¢ be grounded, the

Thus

This would be adapted to in-
the connections to the

625,763

phaseresistancehaving anumber of bmnehes,,

each with one end connected to a main and

the other to a common junction, and one or
more static instruments each with some of

its plates connected to intermediate pointsin

FC

the resistance branches, with other parts of -

the instrument connected to ground.

4. A three-phase dlbtllblltl()‘[l system, a
three-phase resistanee composed of three re-
sistances conunected between the different
mains of the system and a common junction,

55

static measuringinstruments having some of

their plates connected to mtermedla,te points
in the different resistances, and other plates

connected to ground, with aneedle and vanes

free to move under the repulsive influence ot
the plates.

5. A three-phase dhtnbnmon system, &
three-phase resistance composed of resist-
ances connected between the lines and a com-
mon junction, and two static measuring 1n-
strumentshaving plates connected to ground,
plates in each instrument connected to simi-
lar parts in the other and to one of the mains,
and other plates connected to the other mains,
mains being ma,de
through parts of the resistances.

6. The combination with polyphase mains,
of a static measuring instrument (*011nected
to ground and also eonneeted to the mains
bhrounh resistance partly in series and partly
in shunt with the instrument. -'

7. The combination with one or more static
measuring instruments connected between

'+| the mains of a polyphase system and ground,
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o |

of a polyphase resistance having a number o

of branches and a common junction and suf-

ficient in amount to practically prevent cur-

rent flow between the lines, the connections
of the instroament being taken to mtermedl-
ate points of the resistance.

In witness whereof I have hereunto Set my

'hand this 9th day of December, 1898.

| EDYVARD M. IIT‘\/VLEI‘[‘
“thessefa
~ B. B. HuLi,
-J. L. D LANGDON |
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