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UNITED STATES

PATENT OFFICE.

MANUEL GARCIA DIAZ AND ANTONIO AZAROLA ¥ _GRESILLQ]S, OF MADRID, SPAIN.

CURRENT-LIMITING DEVICE. '

1,001,73%.

Apphcahon filed August 22, 1908.

To a'll whom it may concern:

Beé it known that we, Manver (rarcra
ANTONTO Azarora v Grusirrox,
subjects of the King of Spain, residing at
Maudrid, Spain, have. n.\cme(l new and use-
tul Ty yrovements in Current-Limiting De-
vices, o{ which the following is a spu,lh(‘a—
tion.

The present invention has rveference to an
appavatus or instrument intended to pre-
vent the theft of electricity, and lias par-
ticular reference to means whereby the cir-
cuit is broken and the lights theveof extin-
guished for u certain ](\nﬂt v of time when a
1tiompt% to introduce uan
extra lap or otherwise uses eurrent beyond
the himit contracted for.

Tlhe invention 18 shown In the accompany-
Ing drawing, in which— :

I“Olu‘e L vepresents diagrammatically a
simple embodiment  of  the device and
arrangement  of  cireuits; Wig. 2 repre-
one form of . the apparatus  em-
ploying an guxiliavy resistance; Figo 3
represents another modified form emploving
an auxiliary resistance; [ig. 4 represents a
foruy of the apparatns mnp]OVJnfr two sup-
plementavy resistances; Fig, 5 represents an
embodiment of the deviee employing an in-
sulating h(msmn or tasing fm: the appara-
tas; Fig. 5° is a ‘detailed view of -the- por
tion of thc structure represented in ‘Fig.
and’ Fig. 6 i5.a ‘modifieation-of the: fm‘m
shiowi ‘Tri g, 577

- Referring. paltl(‘ular]v to Fig. 1, V is a

j(']osed .11111(;]11 vessel, the sides or walls of
wlnch conduet and radiate heat, which ves-

sel i suitably placed on a base Z. One of

thewallsof V consists of a flexilile d].\phr agm
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D which can be distended by the pressure
from within. R is an elootuc resistance of
a’ certain valué arranged in such a form as
to have substantially no sel-induction. - Sur-
rounding the resistance R and filling theves-
sel w h]ch contains the sanie is a gas of any
suitable kind which may be cither air or

vapors of any suitable liquid: or partly of
liquid and partly of gas .or ¢.por. This
confined atmosphere may have a pressure
equal to or greater thau atmospheric pres-
sure, which pressure increases under the
conditions hercinafter set forth. The dia
phragm « D - is  mechanically -

with a lever P and the end of this

lever at the point "C makes or breaks
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electric contact with a part fixed to the
base Z when the lever turns around. its
pivot.. The lever P, and therefore the said
(hnﬂuawm has to act against the action’ of a
spring 1%, &ultab]v attached to.a portion of
the frame or base %, in which spring a’

screw Tt an more or less, its posmon be-

g determined by means of an index ¢, and
the said serew making contact with the end
of lever P.

Tf the apparatus be arranged In series in
a consnmer's cireuwit, which we will assiume
is to work at a rate of 0.4 amperes, the clec-
tric‘current will take its course from con-
ductor 1 through terminal 2, resistance R,
{erminals 3, and 4 on lever P, make- and-
brealc contact C on insulated end of lever
brdcket 5, terminal 6, and the lamps T,
It to thé other conductor 7. If now the
spring R* be suitably set by means of the
serew T, the contact C can be kept fixed or
closed m»h‘ ithstanding the initial heating or
racdiation from _exlstanr_e R which dlthes
the gas and sets up pressure on the dia-
phragm. which will correspond to a given

| cquilibrium of temperatures between the or-

dimary atmosphere and that of the appara-
tus and the latter will remwin .in _equilib-
I,ium :

If the fraudulent user introduces an’ ‘extra
lamp T, or one of a larger consumption in

other form;the increase in the heat of
sistance IR, destrovs the vthblmm which is
‘maintained by the spring and the citeuit is
opened - almost instantaneously. The cireuit
being thus broken, no calorvific energy is pro-
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duced by resistance R and the apparatns

cools by radiation to the temperature of the
surrounding air and closes the circuit afresh,
as the action eof the spring reéstablishes
the contact C. Thus as these phenomena

recur successively, there is produced an m-,

terrupting action.

Refernnrv now partmul‘lrly to Flg 2 aw

non- mduchve auxiliary resistance R’ con-
pected aronnd 4 and C, through 5 and 6”is
arranged ,in shunt betieen the two points
of the contact -C. This resistance if of a
certain predetermined value and arranged in
a receptacle V', more or_less close to the
vessel V, will answer two conditions, one

9t
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being that of taking up the spark of rup-

ture if the contact works in ‘the ‘opef air,
and the other being that of commumcatmg

1:



by radiation from the vessel V* to the ves-
sel V a_quantity of heat during the open-
ing of the contact C, which will cause these

‘openings to be of longer duration by ren-

dering the cooling of vessel V more difficult.

. If the vessel V' be brought into -greater
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proximity to V, it will be possible to_per-
mit. the transfer of heat from V!.to V in
such a way as to sustain the dilation within
the vessel V, and the oscillations gradually
become slower or more deliberate so that
the contact C will remain open, and the cir-
cuit will have a great resistance so long as
the user:does not interrupt it, the apparatus
which was improperly heated being thus
caused to cool down. The circuit connec-
tions are hereinafter mentioned. »
_-Referring now particularly to Fig. 3 a
suitable auxiliary resistance R* may be pro-
vided in shunt, with regard to the main re-
sistance and contact, between 2 and 6,
through 27, 3’ and 4’ which resistance is

‘placed in a chamber or compartment V'

_next to the main vessel or chamber V, the
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 sistance R’ from the time of first opening.

‘the period of rupture, since

arrangement being such that the heat which
is produced after the first opening of the
circuit by the action of the partition ‘wall,
is transmitted from V! to %

ceasing and that produced by R* being
taken up in an increasing- quantity, which

is limited only by the radiation from the ap-

aratus, thus producing the effect of at first .

ightly and then indefinitely,
while current
passes to the lamps it is insufficient to cause
them to light up brightly but sufficient to
support the internal radiation thus restrict-
ing the fraud or theft. The user, having
had the inconvenience of a variable or in-
termittent light which marks the fraud or
theft he has been committing, is obliged to
leave the apparatus to cool for a certain

ngthéning s

‘Referring to Fig. 4
plementary resistances R*

we provide two sup-
2 one of which

is inside the main vessel V and the other in

a compartment V* these resistances being in
series with each other and so calculated and
arranged that if fraud be committed, the re-

" the circuit .supplements the diminished ac-
- tion of R, dilating the atmosphere in the
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vessel V" in such

“are high resistances,

a way that the circuit is
the resistancess R’ and R?
R’ being connected
through post 5’ to post 4, said resistances
being connected to each other by wire 13

opened at once;

- which ‘connects post- 6’ and 7, and resist-
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vessel V, acts

ance R? is connected at 8’ to wire 12. The
resistance R* by its radiation of heat into
as an additional compensat-

" ing influence against too rapid radiation

65

of heat, from vessel V.-

The two. distinct-devices described above

by conduc-
tivity, the heat created by the resistance R

ring M, a- washer %’

1,001,787

may be fitted to an impervious casing either
in the air or underground or be let into a
wall or a flooring.. . :
Figs. 5 and 6 represent vertical diametri-
cal sections of the device fitted for the pur-
pose of being used,. within insulators A for
heavy currents.
drawings in their- natural dimensions, but
can be made of ‘any suitable size, according
to the requirements to be fulfilled. They
each consist of a vessel or metallic recep-
tacle V to the upper part of which an insu-
lated conductor 1 runs which is lodged in
a groove formed vertically inside the circu-
lar wall of the insulator. In the figures-all
the heavy portions in black represent insu-
lating washers or devices. From the ter-
minal o the current reaches R and flows
through the contact_holder plate.or per-
forated disk B, in front of which is a yield-
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ing diaphragm or plate D suitably insu- .

lated from The letters for these parts
will be more clearly followed on the small
detail key diagram Fig. 5. The plate D
supports in its center the lower contact of
the make-and-break device C* (the lever I
being dispensed with). This lower contact

may be put in or out of engagemént with

that attached to the disk B by the move-
rnents of the corrugated diaphragm D. Be-
low the plate is fitted a protecting washer o
and below the latter is a spring-plate or the
liké » by which mores or less pressure may

be appliedito the digphragm by moving the"

micrometer sc T. ‘A conducting wire 6
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soldered to the'washer a passes through an- -

‘opening in the support or base of the device
The-
wire may be’

and delivers the current to the user.
entrance for this conductin
made airtight and if a suitable washer and
screw are fittéd in the base of the socket S,
an airtight ‘chamber is created below the
diaphragm. - Air may be provided over and
below the diaphragm at the same initial

ressure in order to make the device abso-

utely independent of widely ranging eéx--

ternal changes of pressure and temperature.
The spring » rests on an insulating lining
% interposed between it and the base of the

‘sockets and the whole arrangement de:

scribed forms-a single piece held in place
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in socket S by a thick screw threaded fixing ..

below it, and an inter-
posed insulating ring %>.  The metal socket
or hotder S is insulated from all the metal-
lic pieces with the exception of the said ring
M and its washer %’ and it may be screwe

"to a support and fixed where desired.
|.. In the upper outer surface of the vessel V
are grooves (- whereby through the medium

of a suitable cement G2, the vessel can be
fixed to the insulator A, and its other. or
lower outer part is occupied by a wide annu-
lar recess %+ into which is wound the calcu-
Jated resistances R? in Fig.

5 or R? in Fig. 6.
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The device represented in Fig. 6 does not
differ from that represented in Fig. 5 except
as regards the cross plate or disk B, which in
Fig. 6 is insulated from V by ring %° while

5 in Fig. 5 it makes electrical contact with the

said vessel V., . - o

The arrangement of the circuits is as fol-
lows:—Referring to Fig. 5:—Ist, interior
radiation circuit throigh 1, resistance R, 3,
C* D, and 6 corresponds with circuit 1, 2,
3,4, C, 5, 6,in Fig. 1.,

The external radiator circuit is through
8, B, V, &', resistance R’, and wire 7/, thus
connecting the point 7/ with 6. Tt corre-
sponds to circuit 4, 5°,'6”, 7" in Fig. 2. The
apparatus being thus arranged, with the ex-
ternal radiation. circuit near the vessel, at
the expiration of a certain number of oscil-
lations occasioned by the fraud, the light
goes out and compels the user to take off the.
Traudulent lamps and to wait till the device
cools again. :

If the external radiation ecircuit be re-
moved somewhat from the vessel V the os-
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' previous condition, and if it be further re-
moved its heating effect will cease alto-
gethier, the resistance R” then only serving
to reduce the arcing or spark, although thi3
1s not really necessary. »

Referring to Fig. 6 the auxiliary resist-
ance R’, corresponding to the resisfance R’
of Fig. 4, is introduced into the vessel V,
being connected to post 3 and to the resist-
ance R?, the latter being situated exterior to
the vessel V, and corresponding to the re-
sistance. R? of Iig. 4. The resistance R is
- connected toiwire 97, which latter may be
_connected to wire 6. Except as to the mem-
ber B. the structnre of the device is other-
wise the same as in Fig. 5, and the resist-
«ences R, R% and R? have the same effect as
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vin Fig, 4. ‘
We claim — o
4 1. A current limiting device comprising

;an eclectric: cireuit, an expansible vessel in--
“cluded within said cireuit, a resistance for

heating

cillating period increases with respect to the.

heating said vessel, an adjustable contact
controlled by the expansion of said vessel
and controlling said circuit, a shunt circuit
containing an auxiliary resistance adapted
to convey current when said contact ‘is
broken, and a vessel in close proximity to

said expansible vessel containing said auxil-

lary resistance adapted to be heated thereby,
said second-named vessel being of substan-

tially the same width as said expansible

vessel, .
2. A current limiting device, comprising
an, electric circuit, an expansible vessel in-
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cluded within said circuit, a resistance for '

controlled by the expansion of said vessel

said vessel, an adjustable comtact

and controlling said circuit, a shunt circuit -

containing two auxiliary resistances adapt-
ed to convey current when said contact is

broken, one of the said auxiliary resistances .

being arranged in said expansible vessel, and
2 vessel in close proximity to said expansible

. vessel containing the other of gaid auxiliary

resistances and adapted to be heated thereby:

3. A current limiting device, comprising
an electric circuit, an ‘expansible vessel in-
cluded within said circuit, a resistance for
heating said vessel, an adjustable ‘contact

“controlled by the expansion of said vessel

and contrelling said circuit, a shunt cir-

cuit contatning two “auxiliary resistances’

adapted to convey current when said con-
tact is broken, one of the said auxil-
lary resistances being arranged ‘n said
expansible vessel, and the other of said aux-
iliary resistances being located outside said

expansible vessel and adapted to impart heat -

thereto. -

In testimony whereof we have signed our
names to this specification in the presence of
two subséribing witnesses. ’

MANUEL GARCIA DIAZ. _
ANTONIO AZAROLA Y GRESILLON;

Witnesses:
E. pe Mogra,
Jacinrto HENARETO,
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