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To all Luhon, it naily concern: 
Be it known that I, JAMES R. MASURY, of 

Providence, county of Providence, State of 
Rhode Island, have invented an Improvement 
in Electric-Current Regulators, of which the 
following description, in connection with the 
accompanying drawings, is a specification, like 
letters on the drawings representing like 
parts. 
My invention relates to a regulator for elec 

tric currents suitable for use in connection 
with incandescent electric lamps, Said regul 
lator enabling resistance of any desired 
amount and capable of gradation of any de 
sired minuteness to beinterposed between the 
feeding-circuit and the lamps or devices to 
be supplied with the current, so that the cur 
rent acting upon the lamp may be controlled 
and graduated as desired. 
The regulator is of very simple construc 

tion and inexpensive and when used with 
lamps enables the light to be controlled and 
gradually varied from the condition of maxi 
mum light to the conditionin which the lights 
are completely extinguished, said devices thus 
being very valuable for controlling the lights 
used in producing scenic effects, as the light 
may be gradually diminished or increased 
without producing sudden changes in bril 
liancy, as is the case with most of the regu 
lating devices heretofore used, by which defi 
nite amounts of resistance are thrown into or 
removed from the circuit by the operation of 
Switches or similar instruments. 
The regulator comprises two electrodes ca 

pable of relative movement and a conducting 
liquid in which the said electrodes are im 
mersed, said electrodes being so constructed 
and arranged that at the moment when con 
tact between them is broken each has a large 
Surface area in close proximity to a corre 
Sponding Surface area on the other, the space 
between Said surfaces thus containing a very 
thin but widely-extended film of conducting 
liquid, so that, although the specific resistance 
of the liquid-conductor is high in relation to 
that of a metallic conductor, the said liquid 
in fact interposes only a slight resistance in 
the circuit. Then as the electrodes are sepa 
rated more and more widely from one another 
the length of the liquid-conductor to be trav 

ersed by the current increases, thus produc 
ing an increase in resistance in the circuit, 
which increase may be made as gradual as 
the movement of the movable electrode, so 
that no sudden changes need be produced in 
the current and consequent illuminating ef 
fect. The movement of the movable electrode 
may continue until it begins to emerge from 
the liquid, and it is so constructed and ar 
ranged that as it emerges from the liquid the 
amount of surface of the movable electrode 
that is in contact with the liquid gradually 
diminishes until finally, when the movable 
electrode is just leaving the liquid, it has only 
a point or extremely small portion of its sur 
face in contact with the liquid, so that the re 
sistance increases gradually as the movable 
electrode is withdrawn from the liquid, and 
finally becomes substantially an infinite re 
sistance at about the time when the electrode 
is withdrawn from the liquid, and the circuit 
thus wholly opened. Consequently there can 
be no sudden rupture of the circuit while it 
is carrying any considerable current, and 
there is consequently no sparking nor any of 
the objectionable effects that arise from sud 
den breakage of the circuit and interruption 
of a strong current. 
Figure 1 is a front elevation, partly in sec 

tion, of a current-regulator embodying this 
invention, the parts being shown in the posi 
tion occupied when the circuit is wholly open; 
and Fig. 2, a detail showing one of the me 
tallic electrodes in section and the co-operat 
ing electrode in elevation in the position oc 
cupied when the circuit is closed and the elec 
trodes in metallic contact, so as to afford no 
appreciable resistance to the current. 
The apparatus comprises an electrode a, 

which may be a cup-shaped piece of metal, 
preferably copper or Some highly-conducting 
composition, said electrode being supported 
in the lower portion of the reservoir b, con 
taining a conducting-liquid c. It is neces 
sary for obtaining the best results that the 
liquid C should have considerable conductiv 
ity, should not be subject to any considerable 
amount of change from electric action, and 
should not become heated by the passage of 
an electric current, and the following liquid 
has been found to possess the requisites for 
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effective operation. The liquid consists of a 
solution of common salt and sal-ammoniac in 
water, containing pulverized carbon in sus 
pension. This solution is prepared by dis 
solving about two ounces of sal-ammoniac and 
one-half ounce of common salt in two quarts 
of water, and incorporating in the said solu 
tion about one-half an ounce of pulverized 
carbon of the kind commonly used in electric 
arc lamps. The said solution is then heated, 
not above the boiling-point, which causes the 
ingredients to be thoroughly compounded and 
ready for use. The regulator also comprises 
a movable electroded, consisting of a taper 
ing plunger of conducting material supported 
at the end of a slide-rod e, having a longi 
tudinal movement in suitable guides f, by 
which the said plunger d may be moved to 
ward and from the co-operating electrode (t. 
The adjacent surfaces of the electrodes a 

and d are so shaped and arranged with rela 

trode C. 
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tion to one another, as best shown in Fig. 2, 
as to afford a large Superficial area. On each, in 
close proximity to the corresponding surface 
of the other, when the electrodes are in actual 
contact or have just broken contact by the 
movement of the electrode d from the elec 

As shown in this instance, the adja 
cent surfaces are conical or tapering, the elec 
trode a having a conical cavity or recess, and 
the electroded being a cone, the angle at the 
apex of which is slightly less than the corre 
sponding angle of the concave conical surface 
of the electrode a, so that when the electrode 
d is moved into contact with the electrode a, 
as shown in Fig. 2, actual metallic contact is 
made only at and near the apex, the space be 
tween the base portions of the conical surfaces 
being filled with the conducting-liquid. This 
difference in the taper of the surfaces prevents 
the complete expulsion of the liquid from 
between the surfaces when the electrodes are 
brought into contact, and thus enables them 
to be more easily separated and the liquid to 
remain constantly between them over nearly 
the entire extent of their adjacent surfaces, SO 
that it immediately occupies the entire space 
between their adjacent surfaces the moment 
that the plunger dis lifted out of contact with 
the cup a. The guide-rod and guides for the 
plunger d keep its axis in line with that of 
the conical recess of the cup a, so that the 
parts make contact accurately at the apex, 
and so that a very small upward movement 
of the plunger d separates such metallic con 
tact, while leaving, however, a verythin film 
of liquid between the two, having a large sur 
face in contact with the surface of each elec 
trode. Such a film of conducting-liquid, OW 
ing to its great thinness and broad extent, 
opposes but slight resistance to the passage 
of the current, so that the increase in resist 
ance which takes place when the metallic con 
tact is broken is so slight as to produce no 
sudden change in the condition of the cur 
rent, and owing to the tapering shape of the 
metallic surfaces the longitudinal movement 

of the slide-rode and plungerd produces only 
a relatively small extent of separation be 
tween the adjacent surfaces or lengthening 
of the liquid-conductor, so that the increase 
in resistance by the upward movement of the 
plunger is very gradual and the current can be 
regulated without such sudden changes as take 
place when definite increments in resistance 
are thrown into and removed from the circuit 
by the use of resistance-coils, such as com 
monly employed in current-regulators. The 
upward movement of the electroded in the 
liquid will produce a corresponding length 
ening of the liquid-conductor to be traversed 
by the current, and a corresponding gradual 
increase in the resistance up to the time when 
the plunger d begins to emerge from the liq 
uid, and owing to the tapering shape of said 
plunger its surface in contact with the liquid 
will be gradually diminished and the resist 
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ance to the passage of the current from the . 
plunger to the liquid gradually increased up 
to the moment when the apex of the plunger 
arrives at the surface of the liquid, when 
the resistance will be very great and the cur 
rent therefore almost entirely stopped just 
as the plunger is withdrawn from the liquid 
and thus wholly opens the circuit. The op 
posite or downward movement of the plun 
ger produces the opposite effect, first closing 
the circuit through a very high resistance 
and then gradually decreasing the resistance 
without sudden change until finally the elec 
trodes are in contact and produce no appre 
ciable resistance to the passage of the current. 
The plunger d and rod e are shown in this 
instance as connected with a counter-weight 
g by a cord passing over a pulley, the said 
Weight substantially balancing that of the 
plunger and guide-rod, so that the latter will 
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remain in any position at which it may be 
put and may be gradually moved in one or 
the other direction according as it is desired JO 

to turn up or down the lights, and said move- . 
ment may be made of any desired degree of 
slowness, so as to produce very gradual dim 
ming or increasing in the light controlled by 
the instrument. 
The regulator may be interposed between 

the supplying-circuit and the circuit to be 
supplied in any suitable manner. 
in this instance, the electrode a is connected 
by Wire 23 with one of the main feed-wires 
F, and the current may be taken off from the 
plunger d and guide-rod e by any suitable 
connector, herein shown as a spring or brush 
h, making a rubbing contact with said rode, 
which is itself a conductor. The said brush 
or current-collector his connected by wire 4 
With the branches containing the lamps or 
translating devices T, to be supplied with the 
current between the said wire 4 and the other 
feed-wire F in any usual manner. 
The herein-described current-regulator is 

very efficient and durable and may be used 
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As shown 
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With currents of wide range in quantity and 
With any of the usual systems of supplying 
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currents to the lamps or translating devices 
to be operated thereby. 

I claim 
1. A current-regulator composed of a res 

ervoir of conducting-liquid combined with an 
electrode supported therein having a taper 
ing recessed surface, and a co-operating mov 
able electrode having a tapering exterior sur 
face slightly smaller at the base than the re 
cessed surface of the first-mentioned electrode, 
whereby said electrodes make contact only at 
the apexes of said surfaces and when in con 
tact have a thin film of conducting-liquid of 
large extent between them, substantially as 
and for the purpose described. 

3 

2. The current-regulator comprising elec 
trodes, one movable with relation to the other, 
and a reservoir containing a conducting-liq 
uid in which said electrodes are immersed, 
said liquid consisting of a solution of common 
salt and sal-ammoniac in Water, containing 
pulverized carbon in suspension in substan 
tially the proportions specified. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

JAMES R. MASURY. 
Witnesses: 

JOS. P. LIVERMORE, 
M. E. HILL. 
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