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To all whom it may concern.:

- Beitknown that]l, HERMANN LEMP, a citizen
of the United States, and a resident of Lynn,
in the county of Essex and State of Massa-
chusetts, have invented certain new and use-
ful Improved Liquid Regulators, of which the
following is a specification. |

Myinvention relates to those forms of elec-
tric-resistance devices in which a body or col-
umn of liquid is employed and the amount of
resistance is determined by variations in the

‘length or cross-section of the liquid column | A

between two

electrodes in contact with the
liguid. '

~ The invention is designed especially as an
improvement upon the form of liquid-resist-
ance device described in a prior application

for patent filed by myself jointly with Merle
J.Wightman June 21, 1887, Serial No. 241,996,
for electric regulating or controlling mechan-
ism, in which application is deseribed an in-
sulating-tube immersed in a body of liquid
and containing a column of liquid of compara-
tively small sectional area, forming the elec-
tricresistance between the electrodes. In that
application the resistance is varied by mov-
ing the electrodes with relation to one an-

~other, and by preference two movable elec-
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trodes are employed suspended from a proper

support and movable, respectively, into tubes
of insulating material containing the liquid

resistance. .
I find in practice that in an apparatus of

this mature certain irregularities of action

arise, especially when the resistance is em-
ployed to regulate the flow of current in the
field-magnet of a dynamo-machine, such ir-
regularities arising, among other things, from

the heating of the column of liquid in the |
tube and increase in the acidity of the liquid

when an acid solution is employed and the
evolution of gas at the electrodes. To over-
come these irregularities, some means must be
provided to change the liquid in the tubes;
and the object of my invention is to permit
this change to be automatically and readily
effected without disturbing the apparatus

while in action.

My invention consists in providing for a
circulation of the liquid forming the electric

| tube a ecirculating tube or duct, through

which a cireulation and change of the liguid
in the tube may take place. For producing
a circulation of the liquid I usually prefer to 55
depend upon the differencein weightbetween
the hydrostatic column in the tube itself and
that surrounding the tube and connected to
the same at its bottom,such difference being
die primarily to the presence in the tube of 60

| bubbles of gas evolved from the contained

liquid by the action of the electric current.
\n automatic tendency to circulation is also
attributable to the differences of level pro-
duced by other actions, which need not be 63
more particularly described. - N
My invention consists, further, in a novel
form of immersed electrode designed to take
the place of the carbon electrode heretofore
employed with the apparatus. When a car- yo
bon stick is used as the electrode, the carbon
18 greatly disintegrated and becomes pointed
at its end and gradually wears away, so as to
diminish in length. This necessitates fre-
quent renewal and changes the adjustment 5
of the apparatus. In order to overcome this
difficulty, I propose to employ a platinum
electrode made in the manner hereinafter de-
scribed. |
- My invention counsists, further, in certain 8o
details of construction to be hereinafter de-
scribed, and more particularly specified in

the claims.

In the accompanying drawing the figure
18 a vertical central section of an apparatus 85
embodying my invention. |

F indicates the containing-vessel, of glass
or other suitable material,and A A two tubes
of comparatively small sectional area, open
at their lower ends and immersed in the liquid go
contained in the vessel F. In thesetubes the
electrodes K K are moved up and down by
any sultable means, so that the distance
through which the electriccurrent has to flow
from the end of one electrode to the end of g5
the other may be varied. The electrodes K
are of a construction to be presently de-

| seribed and are supported from a cross head

or plate G, of any suitable deseription, which
may be moved up and down by any desired 1oo
means. 10 each of the tubes A is connected

resistance by connecting with the insulating- | a circulating-tube I, which at its lower end
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opens into the body of liquid in the vessel
I and at its upper end opens into the tube
I3 at a level above the point where the liquid
18 decomposed by the current passing from
the electrode to the liquid. Owing “to the
difference in the weight of the liquid columns
within the tube A, and without, as in tube
II, due to the actions before mentioned, and
owing, perhaps, in some degree to the other
effects stated, a continuous circulation of the
liquid within the tube is produced, thuschang-
ing the same constantly and keeping it in
approximately uniform condition.
In order to prevent the accumulation of
gas at the upner end of the eirculating-tube
[, which accumulation might finally “inter-
fere with the circulation, I plowde escape or
vent tubes BB, applied .ﬂ,s indicated, through
which the gas may escape.
The electrodes which move up and down in

- the tubes A are provided with tips I, made,
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preferably, of platinum or other Smtable ma-
terial not subject to disintegration under the
eifect of the current and sealed in the lower
end of tubes of glass I, which at their upper
end arve fixed in sockets or nipples I, of brass
or other suitable material, wherein the tube
1s fixed by means of plaster-of-paris or other
cement. Within the tubes are conductors M,
of copper or other good conducting material,
which, within the tubes of glass and near the
lower end thereof, are attached in any proper
manner to the pieces of platinum I and at
their upper ends pass through or are attached
to the nipples or sockets L. T'he latter are
secured to the cross head or plate G by means
of suitable screws or elamps N, whicli serews
may serve to clamp the ends of the wires M
and may also serve to form the electrical con-
nection to conductors O, leading to the elec-
tric source in any desired way.

I do not limit myself to the employment of
platinum for the electrode-tip, but prefer to
use one of the noble metals and to connect
the same with a baser cheaper metal within
the tube for the sake of economy.

At the bottom of the glass jar I is a plate
I’ of some conducting material, upon which
the electrodes may rest when lowered to the
bottom of the vessel,

By this means a direct |
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connection is formed between the electrodes
independently of the ligquid. This deviee,
however, forms no part of my present inven-
tion.

I do not limit myself to any particular kind
of material for the tube whieh protects the
conductor M from the liquid, though 1 prefer
to employ glass, because a ready seal may be
formed at the point where the tip passes
through for connection with the conductor;
nor do I limit myself to the particular man-
ner of suppmtmn the ‘shemh or tube at 1ts
upper end.

-What I ¢laim as my invention is—

1. The combination, with the tube of insu-
lating material containing a liquid resistance
and communicating at its lower end with an
exterior body of liquid, of a circulating-tube
connected at one end to the first tube at a
level below thelevel of the liquid therein and
at its other end with said exterior liguid body
at a lower level.

2. The combination, with the insulating-

tube immersed In a body of liquid and con-

taining the liquid resistance, of a circulating-
tube connected to the same and immersed at
1ts lower end in the liguid outside of the tube,
as a,-nd for the purpose described.

. The combination, with the liquid-resist-
ance tube or reeeptmle of the liquid-ecircu-
lating tube connected therewith above the
point where decomposition of theliguid takes
place and a gas-vent for said cireulating-tube,
as and for the purpose deseribed.

4. T'he combination, with the vertical re-
sistance-tube immersed at 1ts end in a body
of liquid, of an adjustable electrode movable
up and down in said tube, a glass tube in the
end of which said electrode is sealed. a sup-
porting movable socket or nipplein which the
upper end of the tube 1s fastened, and a con-
nection through said tube to the electrode
sealed in the end thereof.

Signed at Lynn, in the county of Essex and
State of Massachusetts, this 20th day of March
A. D. 188Y.

HERMANN LEMP.

Witnesses: _
MERLE J. WIGHTMAN,

WM. J. IHHALTL.
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