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To all whom it may concern: 
Be it known that I, GEORGE A. WELD, a 

citizen of the United States, and a resident 
of Winchester, in the county of Middlesex 

5 and State of ifassachusetts, have invented 
certain new and useful Improvements in Thermostats, of which the following is a 
specification. 
This invention relates to thermostatic con 

10 trollers to be used in connection with a sys 
tem of heating and ventilating, or for other 
purposes, for controlling the flow ofan op 
erating fluid to a motor, which maybe con 
nected to regulate the heating and the sup 

15 ply of air to such a systein, The particular device of this invention 
has passages for conducting an operating 
fluid and valves operated through variations 
in temperature to control the amount or to 

20 shut of entirely the flow of such fluid. 
The device is illustrated and described in my pending application for heating and 

ventilating apparatus, filed December 22, 
1902, Serial No. 136,154, of which case this 

25 present application is a division. 
. The accompanying drawings illustrate the 

preferred embodiment of my invention, and 
therein- - ?? Figure 1 represents a longitudinal section. 

30 Fig.2 represents a side elevation, Fig. 3 
represents a plan view of this device. Fig. 
4 is a detail. - 
The same reference characters indicate the 

same parts in all the figures. - 35. The thermostat comprises essentially a 
casing 1 which is formed as a shell or : 
open at one end and into which is screwe ahead 2, this head completely closing the 

: casing and leaving therein an open space 3. 
40. In one side of the head is formed a passage 

4 which opens into the interior space 3 and 
in the other side is a passage 5 opening into 
a central bore in the head. The central bore 
has a threaded portion into which is screwed 

45 a tubular shellor member 6, the upper end of which projects externally of the casing 
and is closed by a cap 7, while the inner end 
extends into the open space of the casing 
through the head. The ends of the shell or 

50 member which project through the head are 
surrounded by?? 8 secured and com pressed by stiffing-box mechanisms 9, 10 of 
any suitable construction, for preventing 
leakage of fluid under pressure from the in 

55 terior to the exterior of the casing. In the 

side of the shell or member 6 adjacent pas 
Sage 5 is formed a port 11. The passages 4 
5, port 11, interior bore of the shell or mem 
ber, and the space 3 of the casing constitute 
a communicating passage or channel through 80. 
which air, water or other fluid may flow 
from an inlet tube 12 attached in the inlet 
4 to an outlet tube 13 attached in line with 
the passage 5. As the device is arranged in 
the drawings, 12 indicates the inlet tube and 5 
13 the outlet, the direction of flow of the 
fluid being indicated by the arrows, but it is 
to be understood that the parts and direction 
of flow might be reversed. r 
The lower end of the shell or member 6, to 

which as before stated is open to the interior 
of the casing, is formed with an annular 
valve-seat and coöperating therewith is a 
valve 14 which has a long stem 15 projecting 
out through the end of the easing This is 
stem may be of steel or other metal having 
definite coefficient of expansion. Surround 
ing the stem 15 is a tube 16 of a different. 
nietal having a definite coefficient of expan 
sion which is different from and preferably 80 
greater than that of the stem. One end of 
the tube is fixed with a tight joint in the cas 
ing, while the other end is carried out a con 
siderable distance from the casing and con 
nected with the end of the stem. . The 85 
length and material of which the tube 16 is 
made are preferably such that the outer end 
where the tube is attached to the valve stem 
will have a considerable range of movement 
under moderate variations of temperature, go 
and thereby the valve will be moved towar 
and away from its seat. With the parts constructed and arranged 
as herein shown and described, a rising tem. perature will cause a greater expansion of 95 
the tube 16 than of the valve stem and will 
therefore carry the valve 14 away from its 
seat on the end of the stem, while a falling 
temperature will produce the reverse effect, 
contracting tube 6 and seating valve 14 to 100 
close the passage through shell or member 6. 
The connection between stem 15 and tube 
16 consists of a collar 17 on the stem, form 
ing an abutment which coacts with the end of the tube, a spring 18 being provided for 105 
holding the collar against the tube. One 
end of the spring bears against the collar, 
while the other is held by a head 20 in a sleeve 19 surrounding the spring and fixed 
to the tribe 16. By this constructioh expan- 10 
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both valves being closed at once. 
shown the ste: 3l. is foried of two ' }},}('s 

sion of tube 16 positively moves the valve 
away from its seat, while there is a yielding 
pressure to seat the valve. This allows for compression of the spring 18 and prevents 
injury either to the valve or its seat when 
contraction of tube 16 continues after the 
valve has become seated. 
From the foregoing it will be seen that 

when the temperature rises beyond a certain 
predetermined amount, valve 14 is opened 
and a flow of operating fluid permitted from 
illet 12 through outlet 13 to the controlling 
motor for a heating or ventilating system 
to shut of or diminish the heat, while when 
the temper: fire falls, the flow is shut off and 
tlhe un «ot () ir perite i to produce a reverse 
action of whatever nechanisin may e. pro videl. -** 

in order to regulate the degree of tem 
perature at which valve 14 will open or 
rotated whereby its threaded engagement 
with the head 2 causes its inner end to be.. 
either advanced farther into or withdrawn 
from the casing, whereby its proximity to 
the valve 14 is altered. A graduated plate 
21 is fixed upon the exterior of the casing 
and there with coijperates a pointer 22 fas 
teled upo tlae shell or me}}ber (3. The plate or (ial and pointer tog ther form an indicator ??? 

which shows the adjustmei?t of the valve and 
indicates in which direction the shell or 
Fleiber shotic be trned to cause actuation 
of the Jicchi nisin at a high or low tempera 
i | li'e. \ la and-wheel :2:3 is fixed upon the 
shell or meaber foi rotting it. The ther. 
to::tai, also has pro visi ) is whereby the ?ituid 
in the otor y be release \ve the si p 
ply is ent off by clipsiing of valve 1-4. This 
(:ensists of ; þ{}rt í)! veit 24 i the shell or 
Helic: Wijci opei is into a titlet, tube 25 

i thréitigh which tlile fluid tually escape when permitted. Betwee: the ports there is 
firined oli tie interior of the shell or neim 
ljevº a valve se: t. 2{; with which there coöp 
erates a valve 2 that is normaiy pressed 
p(); the seat y tails of a spring 28 co 

fiit wir the sie er neter (3 a) axi 
tig at its (iher e; agaiist the cap 7. A 
sten 2; is (2011}}{ciel fo the Valve 2 and yg tidies; the dat(' ', being heid i pºsition by 
the spring while the ia ter is itself 'ertainc | 
by the shell or repler. A stuffing-box 30 
j) revets liakºge from the passage :5 to the 
Otlet 2:5 à t'); het te tie 6. 

Interposed between the valves 14 and 27 
is a sten 31 within the Shell o; i 1641) er 6 which is engaged at opposite ends by the 
valves aid is of slicly a length as to prevent 

i ve 

adjustably c 1: lected by a tii readed ??????|| 
wherelby the sten iay be ajstel stuli 
the same be necessary. When valve 14 is 
taoved to ward its Seat, it engages the sten 

934, 

close, the tubular shell or member 6 unay be 

16 

31 and brings the latter into engagement with 
valve 27, forcing said valve from its seat in opposition to the pressure of spring 28. On 
the other hand, when valve 14 is retracted by expansion of tube 16, spring 28 causes 
valve 27 again to seat. Spring 18 is of 
greater force than spring 28 so that the ac 
tion described may take place. Walve 27 and 
vent-opening 24 are provided to serve as a 
relief for the operating fluid trapped in the 
motor controlled by the thermostat when the 
supply thereto is cut off by closing of valve 
14. Thus, supposing the thermost at were to control admission of compressed air to a cyl 
inder for operating a piston against spring 
pressure to actuate a heating o' ventilating 
valve, the flow of air, when the valve is 
opened, would move the piston in one direc 
tion. When, however, valve 14 is closed, the actuation will be stopped and simultaneously 
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85 with closing of valve 14, valve 27 controlling 
the vent-outlet is opened, allowing the air 
in the motor cylinder to escape and the latter 
to be actuated in the opposite direction by the spring or other device provided for that purpose. 
The advantages of my improved thermo 

stat are apparent. It is particularly obvious 
that by interposing the relief spring between 
the thermostat member and the main valve 
stem, an effective provision is made to pre 
vent injury to the parts due to careless han 
dling and imanipulation of the valve, or ex 
posure to sudden and extreme changes of 
temperature. In other words the use of 100 such a cushioning means renders it in possi 
ble under any condition to project the valve 
seat to such an extent as to cause the valve 
to press thereagainst with injurious force. 
This quality gives my improved thermostat 
a wide range of usefulness and renders it capable of use in connection with all classes 
of apparatus in which it is necessary or de 
sirable to employ instruments of this char'- acter. 

! claim :- 

ing an inlet, an outlet and a vent, a tubilat' 
shel or member ad stably fitted in said cas 
ing and ha vig a passage connecting said in 
let and outlet with said vent, a valve between 
the inlet and outlet, a stem carrying said lat 
ter valve, a termostat member operating to 
close said valve by contraction, a cushion in 
terposed between said ther hostat member 
and said valve stern to compensate for ab 

. Á they’in ostat conprising a casing iha v 

05 

0. 

5 

20 

ormal coat 'action of the former, a valve 
for said vent, and adjustable means located 
within said tubtilár nember and interposed 
between said valves for opening the relief 25 

???? valve as tie other waive is closed. 
2. A thernostat comprisig a casing ha v 

ig an iiiet and an outlet, a tubular shell or 
innen yer exte di ing into the casing, and open 
ing into the iliterior thereof and into the 
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outlet, said shell having a vent opening, a the space in the casing external to said mem- 60 
valve for closing the end of the tube, a stem 
upon which said valve is mounted, a ther 
mostat member arranged to close said valve by contraction, a cushion interposed between 
said thermostat member and said valve stem 
to compensate for abnormal contraction of 
the former, a valve for closing, said vent opening, a spring within the tube tending 
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to seat said valve, and a stem within the tube interposed between the two valves for rais 
ing the vent valve from its seat against the 
pressure of the spring when the thermosta 
controlled valve is closed. 

3. A thermostat comprising a casing, a 
head tightly engaged there with and having 
passages formed therein, one of which is 
open to the interior of the casing, a tubular 
shell or member threaded through the head 
into the interior of the casing, being open at 
its inner end and closed at its outer end, said 
shell or member having a port opening into 
one of the passages in said head, and a sec 
ond port opening externally of the casing, a 
valve within the tube arranged when seated 
to close the communication between the ports, 
a spring within the tube holding said valve 

30 

35 

40 

45 

normally to its seat, a second valve arranged 
to close the inner end of said shell or mem ber, a thermostat member for operating the 
latter valve, and a stem in the shell or men 
'ber and interposed between said valves for 
opening one when the other is closed. 

4. Athermostat comprising a casing, a 
thermostatic tube extending from said cas 
ing, a valve stem contained in said tube and 
extending into the casing, a valve mounted 
directly on the inner end of said stem, a 
tubular member extending into the casing 
opposite to, and in line with said stem, its 
inner end forming a seat for said valve, the casing having a passage communicating di 
rectly with the interior of said tubular mem 
ber and another passage opening into the 
space in the casing exterior to said member, one of said passages constituting an inlet 
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and the other an outlet for the controlling 
fluid, and a relief spring engaged with said 
thernostatic tube and valve stem arranged 
to close the valve upon contraction of said 
tube and to yield upon further contraction 
of the tube after the valve has been seated. 

5. A thermostat comprising a casing, a 
tubular member extending thereinto and ad 
justable to vary the anoint by which it ex 
tends into the casing, its inner end being 
open and serving as a valve seat, said casing 
having passages ??????{ C with the interior of said mem r, and with 

ber, a thermostatic element extending from 
the casing, a valve stem contained in said 
thernostatic element in line with said tubu 
lar member, a valve mounted on the end of 65 r. said stem and movable by the movement 
thereof against and away from the valve. 
seat on the end of said member, and a relief 
cushion between said thermostatic element and valve stem arranged to cause seating of 
the valve yieldingly upon contraction of the 
thermostatic element and to permit adjust 
ment of the tubular member while the valve 
is seated against the end thereof. 6. A thermostat comprising a casing hav 
ing an inlet and an outlet, a tubular shell or 
member extending into the casing, and open 
ing into the interior thereof and into the out 
let, said shell having a vent opening; a valve 
for closing the end of the tube, a stem upon 
which said valve is mounted, a thermostat 
member arranged to close said valve by con 
traction, a ??ion interposed between said 
thermostat member and said valve stem, to compensate for abnormal contraction of the 
former, a valve for closing said vent open 
ing, a spring within the tube tending to seat 
said valve, and an adjustable stem within 
the tube interposed between the two valves 
for raising the vent valve from its seat 
against the pressure of the spring when the 
thermostat controlled valve is closed. 7. A thernaostat comprising a casing, a 
thermostatic tube extending from said cas 
ing, a valve stem contained in said tube and extending into the casing, a valve mounted 
directly on the inner end of Said stem, a 
tubular member extending into the casing 
opposite to, and in line with, said stem, its 
inner end forming a seat for said valve, the thermostat having a passage communicating 
directly with the interior of said tubular 
member and another passage opening into 
the space in the casing exterior to said mem 
ber, one of said passages constituting an 
inlet and the other an outlet for the cont trolling fluid, and a relief spring engaged 
with said therinostatic tube and valve stem 
arranged to close the valve upon contraction 
of said tube and to yield upon further con 
traction of the tube after the valve has been 
seated. In testimony whereof I have affixed my 
signature, in presence of two witnesses. 

GEORGE A. WELD. 
Witnesses: A. C. RATIGAN, 

ARTHUR H. BRowN. 
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