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o all whonv it maiy concerns ling apparatus of the constr uction set f01 th 1n
Be it known that I, HENRY E. JACOBS, a ¢iti- | my former application for Letters Patent of
zen of the United Stfttes residing at Mllwau-_ the United States, Serial No. 212,933, filed Sep-
kee, 1n the county of MilWaukee and State of | tember 7, 1886. This particular connection for
g Wisconsin, have invented a certain new and | the thermostat is selected for convenience 1in
useful Improvement in Thermostats; and I | illustrating the operation of my improvement.
hereby declare the following to be a full, clear, | This thermostat is not necessarily, however,
and exact description of the same. limited to any particular connection, but forms
It is the particular object of my present in- | an improvement by itself,which nny be manu- 60
10 vention to improve the operation of thermo- | factured and sold as Such and which I desire
- stats in the especial connection théreof with | to be understood as clalmmw for whatever purs-
electrical mechanisms for automatically con- | pose and in whatever connection it may be
trolling valves to admit to and shut off from used.
apartments or inclosures the medlum for af- | A is the frame for carrying the thermostat- 63
15 fecting their temperature. bar B. The frame is preferably of polished
In the connection referr ed to itis the fanetion | metal, having the sides connected, as shown,
of the thermostat, as the primary automatic | near its center by a cross-picce, p, and i1s to
agent, to make electrical contacts by bending | be mounted on an ornamental wooden base,
in one or the other direction under the influ- | (not shown,) at which it may be secured or 7o
20 ence of temperature higher or lower than a | supported in the apartment the temperature
given or normal degree. The making of such | of which it is desired to regulate antomatic-
contact closes one of two normally-open cir- | ally by the eifect upon the thermostat of
cuits to actuate a suitable electrical apparatus | its excess or the opposite from the predeter-
to produce opening or closing, as required, of | mined degree. The bar B, which may be of 7:
25 a valve controlling the passage through which any ordinary construction of thermostat-bars,
‘the temperature- aﬂectmﬂ* medinm gainsaccess | (though to make the connections hereinafter
tothe apartment or 111(,1081]]?6 the temperature deseribed it should be composed of two bars
~ of which 18 to be regulated. : or strips of different metals secured flatwise
In the practical apphcatlou to the purpose | together and affected in different degree by 8o
30 named of {thermostats as hitherto constructed 'temperature,) is supported near its upper end
it frequently happens that the contacts be- | on the frame A, as shown, and provided with
- tween the end of the thermostat and the con- | suitable ad]j usting mechanism, A’ for the nsual
tact-points are so light that the current is | purpose. The lower end of the bar B carries ,-
orounded or flows back to the battery before it | a light metal finger, B, secured to the metal 85
 has exercised sufficient force to produce proper | side of the thermostat- bar, if one side shall
actuating effect upon the valve apparatus. | be non-metallie, and extendmn between con-
The same undesirable result of such contacts | tact-points # and ¥ in the form of adjustabic
by the thermostat-bar may also be ocecasioned | pointed screws supported in bearings near the
by the presence of some foreign substance— | lower end of the frame A. The posts ¢, whiceh go
- 10 such asdust—upon a contact-point, or between | are slotted at their extremities and hollow,
the latter and the operating end of the ther- | and shown as extending from the frame near
“mostat-bar. I overcomethisdifficulty by pro- | its opposite ends, are intended for use in sup-
viding an electro-magnet adjacent to the ther- | porting a thermometer, which, however, is
mostat-bar, which electro-magnet is in circuit | omitted from the drawing to avoid obstrue- 93
45 with the contact mechanism, and an armature | tion of other parts Wthh 16 18 deswed to pre-
on the thermostat-bar to be attracted and held | sent to view.
by the electro-magnet when the circuit con-| On the cross-piece p, at opposite sides of the
taining the latter is closed. thermostat-bar, are electro-magnets C and U
In the drawing I show a thermostat of my | each Suppmtecl on & finger or blacket 0, P1V- 100
so improved construction in operative position | oted, as shown, by a screw, o, to the frame at
with reference to an electrical valve-control- | the cross-piece p. By loosemncv the screws o
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the magnets may be moved nearer to or far

ther from either or both concave ends of the
armature C?, which is secured transversely to
the bar Binline with the projecting coresof the
magnets, and when moved to the desired po-
sitions they may be tightened therein by means
of the serews o'.

IFfrom the contact-point # there leads an in-
sulated conducting-wire, n, through the mag-
net € to a binding-post, m, and from the con-
tact-point 7 there leads an insulated conduct-
ing-wire, #’, through the magnet ¢’ to a bind-
ing-post, m’, |

Although the operation of my improvement"

18 hereinafter deseribed in the particular con-
nection illustrated in the drawing, as it is
not desired to limit it to such connection, its
operation in any electrical circuit may prop-
erly be here set forth.

With the thermostat-bar connected by a con-
ductor, 7, at a Dbinding-post, I/, on the metal
frame A with one pole of a battery, D, and
the conduectors » and »” both connected with
the opposite pole of the same battery, when-
cver by the bending of the thermostat-bar con-
tact of the same, however light or imperfect,
1s made with a serew, # or 2/, the magnet C or
C' in the circuit is energized. This energiz-
Ing of the magnet attracts the armature C%
and with it the bar B, in the direction of the
screw » or 9, with which the contact is first
made, and with the maguels properlyadjusted
produces or insures and holds the desired firm-
ness and completeness of contact until the cir-
cuit is broken by the action of the bar B.

It 1s a valve for opening or closing a pas-
sage through which a temperature-affecting
agent gains aecess to an inclosure.

If i3 a collapsible air-receiver, connected at
its upper closed end by suitable lever mech-
anism, as shown, with the valve E to raiseor
lower it by its collapse or expansion with ref-
erence to its seat. The receiver I communi-
cates from 1ts opposite end with a box, G,
which 1s air-tight when the cover is on. In
the drawing the box is shown uncovered to
display the details within it.

An air-1nlet tube, H, to be connected with

asuitable compressed-air supply, (notshown,)

and an exhaust-tube, X', enter the box G from
opposite sides on the same plane, and extend
toward each other toleave a space, as shown.

I'and I"are sub-permanent electro-magnets,
supported i the box, and connected, respect-

1vely, at their upper ends, throngh binding-

posts @ and & and conductors #* and #»°, with
the conductors n» and »” at the binding-posts m
and m’ on the frame A of the thermostat. At
thelr lower ends the magnets I and I’ are re-
spectively connected by conductors y and v
with metallic contact-pointskand %. The ar-

mature Ik of the magnet I’ extends across the
core of the latter from a metal shoe, K, pivoted
between metal brackets G’ (only one of which is
shown, owing to the nature of the view) cen-
trally below thecontacts k and %/, and from the
upper end of the shoe extends a metal rod, K2,

having a cross-head, IX?, to oscillate from one
contact, & or %/, to the other. From thelower
end of the shoe K’ extends an arm, ¢, curved
on one side, as shown, and carrying the valve
deviee I, in the space between and in line
with the tubes II and H. |

The armature M of the magunet I has extend-
ing from it toward the shoe I’ a finger, M,
at which it is pivotally supported in the box.
The armatures M and K are maintained nor-
mally outof contact with their respective mag-
nets by springs & and 2. A conductor, g,
connects the cross-head IX* through the brack-
cts G and a binding-post, 2% with the oppo-
site pole of the battery D. _

When the thermostat, by reason of a rise
above the predetermined degree in the tem-
perature of the apartment containing it, makes
contact with the point », the current will tlow
over the wire 7, bar B B, serew », wires # and
n’, magnet I, wire 7, contact £, and eross-hea_d
K?, by way of the rod I£* and wire ¢, back to
the battery. In its course the current ener-
oizes the magnet C on the thermostat, for the

| purpose already stated, and also the magnet I,

causing the latter to attract 1ts armature,
thereby releasing the shoe I’ from the locking
cifect of the finger M, and permitting the
spring 2" to draw the armature K to the posi-
tion shown by dotted lines. In such position
the cross-head is moved into contact with the
point £’ to continuc the circuit when the ther-
mostat shall make contact at " and break the
circuit containing the magnet I, and thereby,
also, the valve L is moved to-close the ex-
haust - pipe H' and open the inlet - pipe H,
through which compressed air enters the re-
ceiver B and expands it to close the valve I
and ‘‘shut off 7’ the heat-supply. ~

Fallinthe temperature of the apartment be-

lowthe predetermined degree produces contact
ofthethermostat with the point+’,whenthecur-
rent will flow over the wire 7, bar B B/, screw
», wires " and »’, magnet I, wire 9/, contact
k', and cross-head K’ by way of the rod K’
and wire g, back to the battery. Initscourse
the current energizes the magnet € on the
thermostat, for the purpose already stated,
and also the magnet I’y causing the latter to
attract 1its armature, which is held in its at-
tracted position, after the circuit is broken
with the movement of the cross-head K* to the
positionshown bythefulllines, by the finger M/,
raised against the shoe K’ by the action of the
spring k. This operation also closes andlocks
the valve L against the mouth of the inlet-
pipe H, and permits the contents of the re-
ceiver If to escape through the exhaust-tube
H', thereby causing the receiver to collapse
and open the valve B and ““turn on’”’ the
heat-supply.

To produce the operations hereinbefore de-
scribed, the magnets I and I" must be sub-per-
manent and the part ¢ curved, as shown, since
otherwise, to illustrate the effect, if they were
ordinary magnetizable and demagnetizable
clectro-magnets with the head XK*® in contact
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5 spring 4 would act and the extension or finger

rod K’ and prevent the head K* from reaching

10

5

~ acted upon by the spring #' and magnet I’

20

- part ¢ to allow the extension M’ to act, I pre-

30

broken ab the point %', whereby the magnet T

M’ allows any movement, the head K® would

-an electro-magnet adjacent to the thermostat-

365,438 - , 3

with point %, the armature M will be attracted | an electro-magnet adjustably supported adja-

as soon as & current runs through the magnet
I, and at the same time spring %’ acts-to break
the circuit. As soon as the circuit is broken

M’ in rising would meet the lower end of the

the point &'; or, if point %’ should be reached
by the head K° the rod K’ would remain in
the position shown in dotted lines until a cur-
rent passes through the magnet I’; but before
the armature K could rise, in obedience tothe
attractive force of this magnet, the cirecuit is

ceases to act, whereupon, provided the finger
probably make a series of vibrations, being

through the armature K. By making the
magnets 1 and 1" sub-permanent and curving

vent the aforesaid difficulties.

What I claim as new, and desire to secure
by Letters Patent, is— -

1. The combination, with a thermostat,-of

bar, an armature for the electro-magnet npon
the thermostat-bar, and. contact mechanism
having electrical connection with the said elec-

tro-magnet, substantially as and for the pur- |

pose set forth.

| secured transversely

2. The combination, with a thermostat, of |

cent to thethermostat-bar, anarmature for the
electro-magnet upon the thermostat-bar, and 35
contact mechanism having electrical connec-
tion with the said electro-magnet, substan-
tially as and for the purpose set forth.

3. The combination, with a thermostat, of
electro-magnets C and C on opposite sides of g0
the thermostat-bar, an armature, C?, secured
transversely upon thé thermostat-bar to ex-
tend between the cores of the said magnets,
contact-points 7 and »/, and conductors » and
n', connecting the said contact-points and elec- 45

| tro-magnets, substantially as and for the pur-

pose set forth. |

4. A thermostat comprising, in combina-
tion, a  bar, B, having an extension, B/, a
frame, A, carrying the bar, an armature, C?, 50
upon the bar, electro-
magnets C and C, supported on the frame at
opposite sides of the bar to have their cores
in line with the armature and adjustable with
relation to the armature, adjustable contaects 55
r and ¢, supported on the frame and between
which the extension B’ projects, and conduct-
ors % andn’, connecting the said contact-points
with the said electro-magnets, substantially as
and for the purpose set forth, .

- HENRY E. JACOBS.

In presence of— . |

N. T. MURrRPHY,

E. H. WILsoN.
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