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S0 all whom it mai coneen.

“Be it known that T  JOHN B. Tavronr, a eiti-
zen of the United States, vesiding at Sclienec-
tady, county of Schenectady, State of New
York, have invented certaint new and useful
Improvements in Portabla Potential-Tndi-

cators, of which the following is a specifica-

tron, . o

This invention relates to electrieal mnstru-
ments; and it consists in g device for indi-
cating whether or not an electrical conductor
1s alive—that 18, whether its potential differs
in_greater or less aegree from that of the
earth or of the person using the devige.

The invention comprises a glass tube hilled
with a finely-divided condueting substance
held in suspension in g Lquid insulator, A
metallic electrode is sealed into one end of
the tube, and if the tuhe i1s held in the liand
and brought into proximity toachareed con-
auctor the suspended conducting particles
become electrified inductively and are gat-
tracted to the electrode and to the walls of
the tube. Thisg motion of the particles
causes a change in the appearance of the i1g-
‘uid and the powder, which indicates that the
conductor is charged. ' -

In the sccompanying drawings, Fizure 1 is

& longitudinal section of g aevice embodying

my invention, F 1g. 2 is a side elevation of g
modification thereof Hig. 3 is a longitudi-
nal section of o further modification.  Figs,
4 and 5 are cross sections of iz, 3 on the line
4 4, showing the position of the divided me-

tailic substance when uncharged and when:

charged.
Referring first to Hig, 1, there is seen 3}
& L :

handle 1, of hard rubber or other good insu- |

lating material in which is mserted a rod 2, of
metal, havinga tubular extension or sleeve 3,
which projects
Ulosely fitted into this sleevqis a glass tube 4,
hermeticaily closed at each end and contain-
ing an inner concentrie and smaller tube 5.
An electrode 8 of some suitable metal, such
as platinum, is inserted into the Inner tube
‘and extends beyond the end thereofat 7. 1t
may he of anv desired shape, and the greater
its surface the more quickly 7t offects the
movement of the conducting particles.  The
annular space around the inner tube e fillec

with a ]ftflii(i msulator §——sueh as gasoiene,

benzene, Lerosene, turpentine, or some vege-
table oll—having in SUSpenston in 1t some

| rapid agitation.

| similar to a fountain-pen.

beyond the end of the handle.

powdered metallic substance, such as sulfid

of tin or aluminium powder. There is also

- Placed in the tube 3 smal] quantity of mer-

cwry 9, by which the inner walls of the tube
niay be scoured upon gving the device g

F1g. 2 shows the device mounted in a case

] The tubular bar-

rel 10 partially incloses the sleeve 2 and the
glass tube 4, the lower end of the latter being
reduced in diameter and cloged with a ston-
per 11 before being hermetically sealed.

‘The electrode is in the form of a strip 12, and

it is in contact with the liquid instead of be-
ing inclosed in an inner tube. While being
carried in the pocket and out of yse the ex-
posed portions of the sleave, tube, and elee-
trode may be covered by a cap 13. o

In Fig. 3 the glass tube 35 inclosed n 8
sheath 14, of hard rubber or other insulating
material, & portion of which is cut away on
one side so as to expose the glass tube. This
torm of the device protects the tube from
mecnanical injury. “The eiectrode 15 is im-
mersed divectly in the Hquid and makes con.
tact with an adjustable t; 16, projecting be-
vond the end of the sheatﬁ.

in case gasolene or other volatile and read-
iy-ignited liquid is used some difficulty is ex
perienced and some skill'is required to seal
off the tube after it has been filled In Fig. 3
the tube is shown g contracted at the 5)_01111:-
17, and after the proper amount of uquid and
powder and mercury have been placed in the
cube a small cork 18 is forced into the con-
tracted portion, making g tight joint. The
end of the tube can then be safely sealed off,
as there is sufficient distance between said
end and the cork to prevent the heat of the
sealing-flame from evaporating and igniting
the volatile liquid, -

The operation of the devies is as tollows:
it s hel({\in the hand of the o erator, and the
projecting end of the electrode is approached
to a conduttor. - In the case of high voltages
1t 18 1ot necessarv to make actual contact

r.  If the latter is charged,

with the C(mdz-lctqr. | ber |
the floating particles in the iquid become
and are attracted to

electrified inductively
the inside of the glass tube-and to the elee-

' trode or the outside of the inner glass tube

when oreis used. In the form shown in g,
I the device is virtuslly severs] CONUCNSArs
n series, the sleeve tending by electrostatic
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tne electrode, and indication cemes

- ']

¥
el i g e
capacity to come to the same potential as the |

hand of the operator, witie the outer surface
of the inner u‘lars, *.;m}f‘ mducmral tends to

| ameac,h the potential of the elec bi‘ﬁ&%‘"“"hhut

i, of the conductor under test.

'The motion of the conducting pqrtw]e%
causes a cnange in the appearance of the hq-
uld and owder which is the indication that
the conductor is charged. 1f sulfid of tin 1s
used, the contents of the tube change from
a g@ld colortoadark brm n.  In some forms,
depending on the size, relative position of

electrodes, &c., the hqum chmwes color at

moderate volt&ﬂ‘eq while a¢ hicher voltages
the particles are attracted se {?lom Iy to the
walls of the glass tube that they form a coat-
ing which clings to the iube untili removed
by shaking, in “which operation the mercury
assists very materially in mixing the liquid
end the powder. This kind of indication
while quite different from the change of

color 1s readily distinguished and mn a rm"ﬂ*h.

way gn"es an opportunity for diﬂ"meﬁtmtmg
high voltages from low ones.

The action 1s somewhat different on dirﬁct

‘cirrents from that which takes place witn

alternating currents. With direct current
thereis a ‘Lendﬂncy ior all of the metallic par-
ticles and the inner surface of the glass tULL.
to come {0 the same potential, bﬂcause 0 the
traﬂsfel of Charges 1“1 om the electrode to the
walls of the tube bv means of the movit.a »ar-
ticles. As soon as this condition of e
potential exists there 18 no a traction ot
particles for each other or for the tuie "';rE_f
in g;}u—
eral the hvhtel hguids, such as g&::olu

'r‘eaf:h this condition more rapidly than { o
neavier nquds. 1 may therefore use tur-
pemme mixed with caabf)r oif o any other
oii which will mereasse the u&mfﬂw of the
hqmd and thus Tetaid the motion of the me-
tallic partmleb With gasolene the indica-
tions on direct current _am, appear and dis-
appear inside of one sscond
ter hquids this time maxy be increased to a

A ﬁal

Immbu Ot seconys.

n the case of altern
Umi’ls are difiersnt,

ating currents the con-
'111 Co
ior the l}ai'*'lﬂ}ua Lo Lfo» first {0 one %iectl oo

and iheﬂ Lo the other.

”

ing mletm S may be made more Pro-
aounced b‘r placing some coloring-matter m
the hguid ﬂu:-:, for instance, Black—y shich
makes g oreater contrast with *hp gold color
of the salfid of tin than en uneolo vad 1 qud
in ;i;h case of alumimum- } powder o red dye
makes & good contr :mt with the groy color of
the v mvd aj |
36 w7l be seen that the device is easily
mepfm ed and that the glass parts being
sinali anc inclosed are not Likely $0 he broken

even wit

ingications.
finitesimal amount of energy, and its appli-
cntion to aconductor has therefore abbelutmy
no effect on the systen:.

, while with heav- |

the tendency 18 |

e
o

rough handling. As the active
element-s are hﬂm" tically cealed 1n glass,
stmospheric conditions have no effect on the
The device consumes an 1n-

pnd
=
l-'“l

ume*v to the user
1S msured by making the thickness of the

glass and lll%llldtll}ff-lldﬂdle sufficient tostand.
- a potential many thousand volts oreater than

that of any cumut on which thers is a chance
of its being used. The device has no deli-
cate parts “and requirés no adjustment, so
that 1t can be used indiscrininately on ¢ir-
cults 1mmg either hWh or low voltages
without being damaged. It 15 applice able to
both direct-current and alternating-current
systems of any voltage and can be used 1n
any position.

30

T do not desire to restrict myselt to the par-

ticular form or arrangement of parts herein
shown and degf"}lbed since 1t 18 apparent
that they may be clmnfm] and modified with-
out departing from my invention.

What 1 claim as nesw and desire to secure
by Letiers Patent o1 t’fw United otates, 19—

1. A potential-indicator comprising a ves-
sel, movabile particles of conducting material
in said vessel, and an electrode {J}é’_te“ﬂ thg 1nto
said vessel.

2. A potential - indicator eomprisiﬂg 8
sealed glass vessel, a hqaw instiator m said
vessel, metallic particles in said llquld, and

an electrode ex tending into said vessel.

3 pot {J:{liiai-mmmml 011*}}1151110‘ &
scelod glass tube, a liguad nsulator in said
tube, metailic particies qub*}b‘lﬂﬂd 1 said Ilsfi

r'i_
Fin S

uild, and an electrode e tf-ﬂ){LnG' mnto said
Lube
4. A POL“I‘*tidl-lIl(h ator {(}11’11‘“1‘%111!’3 411 iN-

sutating-handle, a glass tube 1*1011%@{1 in said
anﬂm a lu.imd 111%111&1301* 1h sald tube, pow-
dered condu

an ele f'-‘ri 0de ﬂ‘ﬂel’ldl"lﬂ‘ mto said fube.
5. A pot ential-indicator COMDTISIDE an m—

8 jmzﬁdi a metallic biiﬁﬁ?b mounted
_ hlﬁﬂ% bube ftting mside said sleeve,
11 giass tube, an slectrode mclosed in
1inner tuhe:} hm,ud insulator in the space
et veen said tu L es, and conduc ‘*1=10* particies
111 sa1d ?qmd

FJ

A potential - indicator, com 011:,1?10‘ £

giass tube, an electrode therom, a it 1md i1~

73 | 'i *
suiator In seid tubes, euz*du oting particles in
SR I R S bR .
sald guid, and o smell guantity of mereury
- :I: "'i' -
N SA1G Luhe
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In witness whereor L have here to set my
i i £Y F 1Y 10V
hand this 8th day of J une, 191};::
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cting material in said liguid, and
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