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1o all whom it may concern:

Beit known that I, WADE H. RICHARDSON,
of Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented new and
useful Improvements in Temperature-Regula-
tors; and I do hereby declare the following to
be a full, clear, and exact deseription of said
invention, reference being had to the accompa-
nying drawings, and to the letters or figures of
reference marked thercon, which form a part
of this specification.

My invention relates to improvements in
temperature-regulators, and it pertains to that
class in which compressed air is employed as
themotive power foropening and closing steam-

valves of heat-radiators and the dampers to

furnaces, &c., the air employed being com-
pressed and stored in a reservoir therefor, from
which it is condueted to and operates throu oh
an expansible diaphragm in communicating
the required movements to the valves or damp-
ers. Heretofore the air - controlling valves
through which the air is admitted from the
air-reservoir to the expansible chamber have
been controlled by electricity acting through
tire agency of electro-magnets, and the clectric
circuit has been opened and closed by the action
of a thermostat, and clock-work which has
been wound up at intervals by hand has also
been previously employed.

By my improvements I have dispensed with
the use of electric batteries, clectro-magnets,
and the electric circuits heretofore used, and
the air-valves are controlled in their move-
ments by the directaction of a thermostat; and
my present invention pertains more especially
tothemechanismemployed for communieating
the required movements to the air-controlling
valves from the thermostat.

In the acecompanying drawings, Figure 1
represents a {front view, part in section, of my
Invention, and Fig. 2 is a side view.

Like parts are represented by the same ref-
crence-letters in both views.

The compressed air is conducted from the
alr-reservoir A” to the expansible chamber A
through the pipe p, and its admission to said
chamber A is controlled by the air-valve g.
The pipe p, in Fig. 1, is shown open, in which
position the alr passes through said pipe in
the direction indieated by the arrow, when it

steam-valve C i8 closed and the admission of
steam from the supply to the steam-radiator
18 cut off, whereby the temperature of the room
1s lowered. When the air is permitted to ex-
haust from the expansible chamber A, the
valve C is raised by the action of the spiral
spring D, whereby steam is admitted from the
supply in the direction indieated by thearrows
through the valve C to the radiator, and the
temperature of the room 1s therchy increased.
The mechanism connected with the pipe p
upon the left, thus far deseribed, is of the ordi-
nary construaction, and forms no part of my
present invention, except only as it is used in

combination therewith.

My invention pertains, as heretofore stated,
more particularly to the mechanism for auto-
matically controlling the action of the valve
g, which I will now proceed to describe.

% 18 an air-chamber, which is provided with
a flexible diaphragm, #’. When the valve g
1S In the position shown, the air enters said
chamber n through the branch air-duct o, and
communicates a pressure against the dia-
phragm »’; but it is prevented from moving
by the chain of gears and locking mechanism,
as hereinafter described, so long as a uniform
temperature 18 maintained in the room; but
as soon as the temperature has lowered past
what is desired the mechanism is released by
the action of a thermostat, as hereinafter de-

scribed, when the diaphragm % is free to be

forced forward by the action of the compressed
air against it, and said diaphragm is thereby
foreed outward.

The diaphragm »’ is connected with a bar
or lever, [, which is provided with a series of
cogs, I, which cogs engage in the tecth of the
pinion F, whereby,as said diaphragm »' is thus
moved, motion is communicated therefrom,
through the chain of gears I¥, G, H, I, J, I,
and I to the wheel M, which is provided with
a single cog or tooth, M. Thus when the wheel
M is unobstructed in its movement it is caused
to rapidly rotate in the direction indicated by
the arrow as the diaphragm »’ is moved out-
ward by the action of the compressed air until
said diaphragm »' is at the end of its move-
ment. As said diaphragm is thus moved for-
ward by the compressed air it carries with it
the bar k. The free end of the bar & is pro-

forces down the diaphragm B, whereby the | vided with an anti-friction roller, e, which
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bears upon the three-armed lever A’, Lever | it is simultaneously thrown in- contact with

being released from contact with said arm b”, | communicating from said reservoir to the

A’ is centrally pivoted to the supporting-frame | said wheel, as mentioned, by the spring d.
B’ upon the pin N, and when the friction- | I am aware thatanair-controlling valvehas.
roller ¢ has moved forward past the pivot M | previously been operated by clock-work,whieh 7o
5 over the elevation «” it is drawn downward by | required winding by hand at shorter or longer
" the action of the spiral spring J’, which spring | intervals, according to the {requency In the
is attached at one end at a fixed point, 2, to a | change of temperature. S
- stationary part of the machine, and atits other It is obvious that by my device the com-

~ end to the free end of the bar k. Thus as the | pressed air or other prime moving POWEr 75

10 roller e passes over the pivotal support of the | which it governs serves also to operate my de-
lever A’ the end of said lever upon the right | vice; or, in other words, the air by which the .

 is thrown downward with a quick positive | steam-valvesare opened and closed serves also
movement, whereby the valve g, which is con- | to operate the mechanism which controls the
‘nected to said lever A’ by the valve-rod f and | admission of the air to and from it, and the 8o

15 pivot ¢, is thrown downward, and the inlet- | steam-regulating valve and its operation are -

 passage h of the pipe p is thereby closed and | entirely automatic. The number of gears em-
the outlet-passage 7/ is opened, thus permit- | ployed in the chain may be increased or di-
ting the compressed air to escape from the ex- | minished as required, according to the power
pansible chamber A, and also from the expan- | of the thermostat employed, their principal 85

20 sible chamber n. When the air is thus ex- | function being to reduace the power exerted

~ hausted from the expansible chamber A, the | by the gpiral spring m and the compressed air
diaphragm B is thrown upward, as heretofore | upon the pawls s and §', so that they are more
stated, by the spiral spring D, thereby open- | sensitive to the action of the thermostat. _

- ing the steam-valve C.  Simultaneously with The expansible chamber n is connected to go

2¢ the downward movement of the valve g the | the air-pipe p by the branch pipe o atapoint

7 arm 3" is inclined toward the right and the | between the air-controlling valve g and the
pawl & is released from cohtact therewith, | expansible chamber A, whereby the same ;
when, by the action of the spring @ against the | movement of the air-controlling valve g will - -

| lower end of the pawl &, the upper end of | simultaneously admit the air to and exhaust g5

30 said pawl ¢’ is thrown toward the left in con- | it from both expansible ehambers A and #.

" tact with the wheel M, and the chamber » be- | A slot, w, is provided in the bar k around the -
ing relieved from the compressed air, which | retaining-pivot G, which permits of a quick -
exhausts through the valve 4, the diaphragm | lateral movement of said lever k toward the
n’ and the lever { are caused to start to move | right and left as it passes over the apex of the 100

2z back by theaction.of the spiral spring m,when | elevation a”. S _ o
tliey, by such return movement, communicate It is obvious that my device may be used as
a reversed movement,as before,to the chain of | a motor for winding clocks or for other pur-
gears, which is immediately arrested by the | poses, and that any other elastic fluid may be
pawl &, which engages said cog M’ upon the | used instead of compressed air. | 105

10 right. The chain of gearsare thus held inthe | = Having thus described my invention,what I
locked position, and consequently the dia- | claim as new, and desire to secure by Letters

phragm#’ and lever I are prevented from be- | Patent, is— |
ing drawn back by the recoil of the-spring m | 1. In an automatic valve-operating device,
solong as auniform temperature is maintained. | a reservoir for compressed air or other elastic I10

45 When, however, an excess of heat over that | fiuid, apipe communicating fromsaid reservoir
desired is attained, the thermostat ¢ is caused.| to the mechanism to be operated, and a double-

~ thereby to be inclined toward the right,when | seated valve located in said pipe and adapted
it is brought in contact with and releases the | to control the admission of the elastic fluid
pawl & from the cog M’, when the lever  and | from said reservoir to said mechanism and 115
so diaphragm #’ are at once drawn back to their | the escape of the elastic fluid from said mech-
former position shown, whereby the air-valve | anism to the exterior air, in combination with
g is opened; and the air being thus admitted | the mechanism herein described for operating
to the chamber A it forces down the diaphragm | said double-seated valve, consisting of an ex-
B again and closes the steam-valve C,asshown. | pansible chamber communicating with sald I20

55 ‘When the diaphragm »’ is in the position | pipe between said double-seated valve and the
shown in the drawings, the upper end of the | mechanism to be operated, a spring eounter-

. pawl s is thrown in contact with the wheel M | acting the outer pressure of the compressed
by the action of the spring d, while the pawl | fluid upon the diaphragm.of said expansible

& is simultaneously held out of contact with | chamber, and mechanism for communicating 1235

6c the wheel M by the arm b”, as shown. . When | the motion from the expansible diaphragm
the diaphragm =’ is at the extremity of its out- | and its counteracting spring to said double-
ward movement, thearm ?” is thrown in the | seated valve, substantially as and for the pur-
opposite direction, when it is thereby brought | pose specified. o -
in contact with and holds the pawl s out of | 2. Inatemperature-regulator, the combina- 130

65 contact with said wheel M, while the pawl s, | tion of a reservoir for compressed air, a pipe .
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mechanism for operating a steam-controlling | ¢”, said arm % being adapted as said dia-

valve, a double-seated valve located in said
pipe and adapted to control the admission of
the compressed air from said reservoir to and
from said valve-controlling mechanism, an ex-
pansible chamber ecommunicating with said
pipe between said double-seated valve and the
mechanism to be operated,a spring counteract-
ing the pressure of the compressed airupon the
diaphragm of said expansible chamber, mech-
anism for communicating the motion from
sald expansible diaphragm and its counter-
acting spring to said double - seated valve,
mechanism for locking said diaphragm at the
extremity of bothits outwardand inward move-
ments during the continuance of the desired
uniform temperature,and athermostatadapted

as 1t iIsmoved by a change of temperature to

disengage the locking mechanism of said dia-
pnragm andcounteractingspring,substantially
as and for the purpose specified.

3. In a temperature-regulating device, the
combination,with the pipe p, communicating
between an air-reservoir, A”, and an expan-
sible chamber, A, of the double-seated valve
g, located in said pipe p, between said reser-
voir A” and chamber A, expansible chamber
n, communicating with said pipe p, between
sald double-seated valve g and said expansible
chamber A, and flexible diaphragm #’, bar or
lever [, connected with said diaphragm »’ and
adapted to be moved forward with said dia-
phragm, connteracting spring m, affixed at one
end tosaid arm /, and at its other end at a fixed
point to said expansible chamber n, or other
stationary support, arm %, connected at one
end with said diaphragm #/, and at its other
end with the three-arm lever A’, three-arm
lever A’, supported npon a pivot, N, and pro-
vided with an elevated surface or bearing,

phragm %" is moved forward and backward to
traverse the clevated surface «” of said lever
A/, and in so doing to communicate an oscil-
lating movement to said lever A’, valve-rod f,

pivoted at one end to said lever A’y and con-

nected at its other end to the valve ¢, and
adapted as said lever A’ oscillates on 1ts sup-
porting-pivot to open and close said valve ¢,
series of cog-teeth 7, affixed to said lever/, and
adapted as said lever ! is moved forward and
backward to communicate a rotary movement
to the chain of gears IV, G, H, I, J, K, L, and
M, chain of gears ¥, G, H, I, J, K, L, and M,
said gear M being provided witha single tooth,
M/, locking-pawls s and &, adapted, respect-
ively, to engage with said tooth M’, thermostat
¢, affixed at one end to the supporting-frame
B, and adapted to bear at its other end against
said locking-pawls s and §, springs d and &,
adapted to throw said pawls s and §' in con-
tact with said locking-tooth M’,arm §”,adapted
as sald lever A’ 1s oscillated toward the right
and left to be brought in contact with said
pawls s and §, respectively, whereby one of
sald pawls is prevented from coming in con-
tact with sald wheel or gear M while the
otherisinthe locking position,said thermostat
being adapted by a change of temperature to
be alternately brought in contact with said
pawls s and ¢, thereby releasing the mechan-
1sm by which the double-seated valve ¢ 1is
controlled, substantially as and for the pur-
pose specified.

In testimony whereof I affix
presence of two witnesses.
WADIL H. RICHARDSON.

my sighature in

VWitnesses:
JAS. B. BRWIN,
C. H. KEENEY.
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