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To all whcm it may concern:

Be it known that I, ELIHU THOMSON, a GltI-F

zen of the United States, and a remdent of
Lynn, in the county of Essex and State of
Massachusetts, have invented a.certain new
and useful Electro-Expansion Device, of
which the following is a specification. |
My invention relates to certain novel de-

vices for indicating the strength of an elec--

tric current or Opemtmg a valve or other de-
vice, and consists in the novel combinations
of apparatus and features of construction:
hereinafter deseribed wherein the heating ef-
fects of a current of electricity upon a con-
fined body of an expansible fluid, such as mer-

cury, ether, elcchol or sumlar ﬂmd are util-

1zed.

tion will be first described in connection with
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“of the bulb as illustrated in Fig. 2, the only

condition of the invention in thls respect be-
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the accompanying drawings and then speci-
fied in the claims,

In the accompanying dra,wmfrs forming a
part of thisspecification, Fig urel 1llustra,tes
a form of apparatus in W}:uch the movement
of expansion 18 utilized to indicate dlrectly
the strength of the heating current. Fig. 2,
illustrates an apparatus in which the move-

ment of the liquid or fluid under the expan-
siveaction of the heating coil closes an electric
circuit thereby operating directly as a switeh.

Fig. 3,illustratesa form of apparatus in which

. the receptacle is completely filled with the ex-

pansive fluid which, upon the application of

heat, causes one of the vielding sides of the

receptacle to bulge outward carrying with it
suitable devices to open or close a circuif,
open or close a valve, or for other purposes.

In Kig. 1,the confined body of expansible
fluid is ehown as placed in an ordinary ther-
mometer bulb provided with the usual grad-
uations on its sides. A heating coil C, form-
ing part of an eleetric circuit is shown in this
instance as placed around the exterior of the
bulb. It will be understood of course that
the coil might be placed within the interior

ing that the coil shall be in heating proxim-
ity to the fluid. Upon the passage of the cur-
rent the heat developed in the coll serves to
expand the confined fluid in the bulb eausing

The pertlculer features formmg my inven-

it to rise into the vertical tube.
on the tube will mdlcete the sitrength of the
heating current.

- In Fig. 2,1 have shown a U shaped tube
one of the len*s of which is provided with a

‘bulb shaped terminus B,asshown. The tube

is partly filled with a heevy conducting fluid
such as mereury and the bulb is completely

filled with a comparatively light expansive

fluid such as aleohol oroil or even air resting
on the surface of the heavier fluid. The coil
C, 1s shown as immersed in the alcohol or oil.
in the bulb B. When the current is passed
through the coil, the heat developed causes
an expansion of the oil or alcohol or air which
pressing downward forcesup the mercury col-
umn in the other leg B’, untilit closes a con-
tact at D, formed by sea.lmn' eres mtc the
glass in the ordinary way.

In Fig. 3, is shown a closed receptacle en-
tirely filled with the expansible fluid. One
side of this receptacle, as the bottom D, s fit-

ted with a diaphragm or other yielding part
‘which is pressed outward by the expansion of
‘the fluid, caused by the passage of the cur-
rent th roun'h the coil C, carrying with it a rod

The reading
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S, or other suitable device which may serve
elther directly or indirectly to register the ex-

tent of the movement of said dlaphreﬂ‘m and -

the strength of the heating current, or to open
orclosean electricswitchortoo perate a valve,

or to eff
poses.
The coll may be pleced in any poswwn SO
that it is in heating proximity to the fluid or
liquid, but in this form of device I
arrange it around the box, the box with its

ectuate a Varlety of other stmilar pu r-

,surroundmﬂ‘ coil being then inclosed in a

thick layer of material whlch 18 a non-condue-
tor of heat. The movementof an expansible
liquid in this case is practically irresistible
and may be made to give a multiplied move-

ment by a lever system or may be utilized in .

a variety of ways as will be readily apparent.
I do not claim in-this application any de-

vices depending upon the movement of a con-

fined body of liquid due to the evaporation of

‘that liquid by the heating effects of an elec-

fric current.
What I claim as my mventmn 18—

1. The combination with a closed receptecle |

prefer to -
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containing a body of expansible finid, of a
heating coil or conduector forming the path of
an electric ecurrent and applied so as to cause
heating and expansion of such liquid, and a
non-conducting case or cover inclosing the re-
ceptacle and conductor,substantially as E,pem-
fied.

2. The combination of a closed receptacle
entirely filled with expansible fluid and pro-
vided with a yielding wall or side, a heating
coil arranged around the exterior of said re-
ceptacle, and means actuated by said yield-
ing wallorside toopen or close a valve, switeh,

or eqmvalent device, substa,ntmlly as speci- |

ﬁed

|

|

523,635

3. The combination of a closed receptacle
entirely filled with expansible liquid, and pro-
vided with a yielding wall or side, a heating
coil arranged around the exterior of said re-
ceptacle, and a non-conducting case or cover
inclosing said receptacle and its sur roundmn‘
coil, substantially as specified. |
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Slwned at Lynn, in the county of Essexand

State of Massachusetts,this 12th da,y of No-

vember, A. D. 1887.
| ELIHU THOMSON;
 Witnesses:
J. W. GIBBONEY,
07118 K. STUART.
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