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Patented Nov. 18, 1924,

JEAN V. GIESLER, OF KNOXVILLE, TENNESSEE, ASSIGNOR TO THE FULTON COMPANY,

OF KNOXVILLE,

TENNESSEE, A CORPORATION OF MAINE.

- TEMPERATURE-RESPONSIVE DEVICE.

- Application filed June 17, 1921, Serial o, 478,352,

"To all whom it may concern:

Be it known that I, Jeax V. GIESLER, a

- citizen of the United States, and a resident

of Knoxville,

Tennessee, have invented new
and useful Improvements in

Responsive Devices, which invention js fully

- set forth in the following specification. |

10

- In the
1,102,035, _ _
disclosed a temperature-responsive deviee

~ efficiency
- when its

- This invention relates

sponsive ‘devices, and it has for its e
to provide a device of this character which
1S more sensitive to variations _
ture than those heretofore provided.

granted June 80, 1914, there is
or thermostat which is possessed of high
and many important advantages

1s subjected to materials
specific heat, such as liquids and solids. A
device of this character, however, has a con-

- siderable thermal lag when subjected to ma-

" terials of relatively low

specific heat, such

~ a8 gases, because of the relatively small ratio

o
|

30

> of the superficial area of its bulb to its vol-
umetric content. This may be illustrated

by a comparison of the conditions existing

‘when the  bulb of said thermostat is sub-
Jected to water and _ _
determined volume of volatile fluid in said

to air. Given a pre-

bulb to be raised or lowered through a pre-

- determined number of degrees. a definite

. 15

Jected, and this
transmitted to and through the fixed super-
ficial area of said bulb.
.ing, it requires three:
“many volumes of air as of water to oive or
‘take up each unit of heat. It is therefore

40

number of units of heat must be. taken or

given up by said volatile fuid irrespective
of the character of the material

to the vary-
of which the bulb is sub-
quantity of heat must be

1ng temperatures

But, roughly speak-

sary to eflect this- predetermined transfer

of heat through the fixed area of the wall

of the bulb in the case of air than in the case

of water.

It 1s an object of this invention to provide

& temperature-responsive device which is

sensitive and efficient in operation, and pos-
sessed of a relatively small thermal lag,

Temperature- provide

to temperature-re-
object
of tempera- tively high- specific

patent to Weston M. Fulton, No.

bulb or container of volatile fluid
of relatively high

tion to the square of

thousand times ag

-'-elv-en when -SUBjBCﬁd to the tempera’,tu_l‘e o
_ - a material of relatively low
specific heat., = d

variations of g
~ A further object of this invention is to

which is

18 available for use with materials of rela-

of a plurality of closely-arranged small-

bored tubes connected at their opposite ends
‘with suitable headers

_ whereby the volatile
flurd 1s subjected to the

tures 1n a plurality of columns of

relatively

among which may be noted the

While the peripheral walls of said tubes
Vary in area in proportion.to the diameter
of the tubes, their volumes

_ heat when subject to
- relatively rapid changes In temperature,

- To render temperature-responsive devices
more sensitive when subjected to
~of low specific heat, such as gases, 1t has
been heretofore proposed to construct the
container for the volatile fluid in the form

materials -

€S vary in propor-
the diameter. There-

55

a temperature-responsive device
_ particularly dapted for use in con-
trolling a source of heat in conformity with
changes of temperature in '

| at the air, as in
drying rooms for example; also one which

60

70
varying tempera-
small diameter. Devices of this character,

however, possess numerous disadvantages, 7
following :—

80

fore, to obtain a relatively large superficial

tures, a container of relatively large volume

must still be employed and as the number
of heat units necessary to change the tem-

perature of the said fluid

vices of this character
desirable thermal lag.
of metal employed in the walls of said tubes

varies in proportion to the number of tubes
employed so that the division of the volatile *
_ fluid into a number of individual columns

apparent that a much longer time is neces-

area'for subjection to the varying tempera-

85

| per degree is in

‘proportion to the mass of volatile fluid, de-
still possess an un-

Moreover, the mass

90

results in a relatively large increase in the

welght and cost of the device.

more, closely-arranged tubes provide con-

Further-

05

stricted air passages therebetween and, as

the temperature differences necessary to pro-
duce convectional |
opposition to flow of the medium, the rate of
delivery or absorption of heat is retarded
owing to the existence of the restricted air

currents varies with the -

100
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~ which the container

S

passages between said tubes. Again, each
of said tubes has to be brazed or otherwise
suitably connected at each end to the header
so as to provide a fluid-tight joint there-
with and, therefore, the
fluid-tight joints required increases directly
in proportion to the number of tubes em-
ployed—with a consequent increase in the
difficulty of securing a fluid-tight device ex-
cept by the use of extreme care-and expen-
<ve and time-consuming operations by
skilled workers. ~

It is an object of this invention to pro-
vide a temperature-responsive device having
. a container for volatile fluid which may be
provided with a, relatively large superficial
area without any increase in-its volumetric
content. , . |

A further object: of this invention 1s to
provide a device of this character in wbhich
the volumetric content of said contalner
may be reduced to substantiallv the mini-
mum volume of volatile fluid necessary to
operate the device and in which the super-
ficial area of '
creased as to greatly augment the sensitive-
ness of the device in responding to tempera-
ture changes. -

Another object of this inventlon is to pro-
vide a device of this character 1n which the
ratio of the superficial area to the volumetric
content of the container for volatile fluid
may. be greatly increased without a corre-
cponding increase in the mass of metal em-
ployed in the walls of the same. -

Another object of this invention 1s to pro-
vide a device of this character which pro-
vides for a free circulation of the surround-
ing medium into contact with all portions of
~ the peripheral wall of the conta ner for vol-

atile fluid. | - |

Another object of-this invention is to pro-
vide a device of this character in which the
number of brazed or other fluid-tight joints
are not materially increased over those here-
tofore employed where the container for the
volatile fluid is of generally
‘matlon. -

Another object of this invention is to pro-
vide a temperature-responsive device 1n
for the thermosensitive
medium may be provided with thinner walls
than heretofore employed and which, at the
same time, is adequately reinforced against
leformation from the interior pressure and

‘which is effectively protected trom igjury

4rom the outside of the same.

Another object of this invention 1s to pro-
vide a temperature-responsive device of this
‘haracter in which the container for the
Mermosensitive medium is. supplied. with
menans to facilitate the transmission of heat
to and from the same, which means may de-
sirably perform the additional function of

reinforeing the walls-of said container or

number of such.

said container may be so 1n-

cylindrical for-

illustrated in Fig.

1,616,810

of protecting the walls of said container
from injury or both. -

Other objects relate to the provision of a
temperature-responsive device which 1s sim-
ple 1n construction, inexpensive to manufac-
fure and highly sensitive and efficient 1n op-
eration. -

Stated broadly, the invention comprises a
temperature-responsive device including a
container for a. thermosensitive medium the
lateral walls of which ave provided with a
plurality ot longitudinally-extending  re-
entrant recesses so as to have a radiate trans-
verse section.

The invention is capable of recelving 2
variety of mechanical expressions, two ol
which are shown on the accompany:ng draw-
ings, but it is to be expressly understood that

the drawings are for purposes of illustration
only and are not to be construed as a defini-
tion of the limits of the 1nvention, reference

being had to the appended cla'ms for that
purpose. - |
Referring in detail to sald drawings,

wherein the same reference characters are

employed to designate corresponding parts
in the several figures:— |

Fig. 1 is an elevation, partly in secton,
of a temperature-responsive device embody-
ing the present invention, the container for
volatile fluid being shown partly broken
AwWay ; '

Kig.
on the line 2—2 of Fig. 1 and 1tlustrating
‘1 elevation one of the plurality of disks
mounted at spaced points longitudinally ot
caid container; and

Fig. 3 is an elevation,
another embodiment of this invention.

Tn the form shown, the temperature-res
SPONSIVE device is a thermostat composed ol
fwo main elements:—a motor vessel 10 ot
any suitable form and construction and a
container 11 for the thermosensitive 1nle-
dium, such as a volatile fluid, to which the
present invention more particularly relates.

In accordance with this invention, said
container 11 is provided with a relatively
large superficial area in comparison with 1ts
volumetric content by so0 forming the lat-
oral wall of said container that it is provided
with a plurality -of longitudinally extend-
ing reentrant recesses 12 between which the
interior of said container is formed 1nto «

lurality of longitudinally extending cham-
Eers 13 which communicate with the central
space 14 that extends axially in said con-

tainer. These alternating reentrant recesses

19 and internal chambers 13 give sa.d con-
section as clearly

tainer a radiate transverse
9. In the form 1llus-
trated, the container 11 is provided with s1x
radiating chambers, but it is to be expressly
anderstood that the invention is not limited
to the use of any particular number of such

0 ig an enlarged transverse section

partly in section, of
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- ficial area to volumetric content.

~will depend upon the desired ratio

1,515810

chambers, as the number of said chambers
 of super-

Sald container 11 may be formed in any
suitable way, as by deeply corrugating a
seamless metal tube the superficial area of

- which conforms to the desired area to be

\

- possessed by the container in its final form.

The volumetric content of said container
having been determined to conform w'th the
volume of thermosensitive medium which it
18 desired to subject to the varying tempera-

- tures, the number, width and depth of said

15

- desired in the completed container, The

1Y
) |

80

suitable way, as by
~ably attaching to the ends of the lateral wally

“radiate end walls

longitudinally extending reentrant recesses
12 may be selected so as to reduce the volume
of the cyl'nder to the predetermined volume

ends of said container may be closed in any
brazing or otherwise suit-

S0-as to provide fluid-tight joints therew;th,
| 15 which conform in their
peripheral outline.to the corresponding. in-

o terior cross sections of the lateral wall.
5 Thereby is” provided a generally bulb-like
“container which occupies’ little or no more

space than that occupied. by the buibg of
prior devices and which, at the same time,

“has a greatly increased superficial area and

a greatly decreased volumetric content.

- In order that the wall of sald container 11
may be made relatively thin and at the same

time be capable of resisting deformation ow-

35 -same, said container is

- with a plurality

ing to the internal pressure acting on
preferably provided
of reinforcing members

- spaced' longitudinally of the same. Also, to

4()

tacilitate the transfer of heat to and from

sald container, the latter is preferably pro-

vided with a plurality of heat-conducting

~ members at. spaced points -longitudinally
~ thereof. Moreover, to protect the container
~ from external injury, it is preferably pro-

 vided with a plurality

‘three of these purposes

of peripherally. pro-
Jecting members spaced longitudinally of the
same.  In the. preferred construction, all
are served by the

- use of a plurality of co-axial disk-like mem-

o bers 16 mOuntigd on the ci)ntaiher' Ett_«‘ SPaCEd'

points longitudinally of the same, each of

- sard disks having a central radiate aperture

S |
*
‘-"

that contacts with the periphery of the con-

tainer throughout its extent and thereby re-
~Inforces and restrains the wall of said con-
tamner against outward movement or defor.

- mation under the action of the internal pres-

-sure; sa1d disks 16 also beingmade relativel

()

thin so that; together .with {heir intimate
contact with the wall of the container, they

afford highly eflicient radiating fins or Weat.

conducting members for tacilitating the
transfer of heat to and from said container:
sald disks also being

“effectuate any

-erably so arranged with

on the
* & varlety of

y opening 30

macde of such a diam-

eter that they project a ‘subSta11'ti.a_1'distance for conveying_ a

' -beyond"the' pe:r.'iphery-_ of _thé cdnté,ihér" a,nd._-
‘thereby operate as- protectors to afford the

wall of the container protection agaInst 1n-
jury from the outside of the same. As many
disks 16 may be employed as _ e to
one or all of the functions
above described. To facilitate the circyla-
tion of air through the Iongitudina;lly ex-

35_' o

are desirable to =
70

tending recesses in the container and through

the spaces between the disks 16, the latter
75

L7 of any suitable shape and number, one

may be provided with additional apertures

beilt}g__show:n 1n each of the inwardly directed
projections which enter the: longitudinal re-

entrant recesses hetween the radiating cham-
bers of the container. =~ = L
- Said container may be connected with the
motor vessel in any suitable. way. In the .
an elongated flexible tube 20 of

form shown, _
any suitable construction is brazed or other-
wise suitably connected into a block 21 se.-

 cured to the end wall of the container, the op-
-posite end of said tube

connected to a block 22 secured to the wall
of the motor vessel 10. Tn the preferred em-

‘bodiment of the invention the motor vessel
10 and elongated flexible tube 20 are main-
“tained full of liquid and the vapor of said
liguid exists only in the container 11. To
“prevent the escape of vapor from the con- o5

tainer 11 into the tube 20 the latter is pref-
respect to the con-

80

85

20 being similarly

20

tainer as te trap the vapor of said liquid in -

sa1d container. This may be accomplished in

may be bent as illustrated so
container in one of the
tending radiating chambers 13,

of a stationary end wall 25, 2 generally tu-

ways, the construction illus-
trated comprising an extension 23 of the tube _
20 which projects into the interior of the con-
tainer 11 dnd, to mmsure the trapping of the

vapor when the container is horizontal, it
that its free
end. 18 In close proximity to the wall of the
longitudinally ex-

105

- The motor vessel 10 may be of _a,'nySuitélb]e_ N
construction, being illustrated as composed
| 110

bular, flexible lateral wall 26 having circum-

ferentizilly-extending corrugations and an

axially movable end wall 97 , sShown as made

‘reentrant so asto diminish tle volumetriccon-
)t 115

tent of said motor vessel and also, if desired.
atford a positive

28 and may be mounted
device by a nut 29 provided with a flared
end of the tube 20 is received.

‘The movable wall 27 of

be controlled in any
torm 1llustrated the means to

Y | 3¢ be controlled
15 represented as

_ stop for the extent of col- .
lapse of said vessel. Said motor vessel 10
may -be,,surrounded,- 1f

! . _ the motor vessel
10 1s operatively connected to the means to -
suitable way. In.the

a valve 35 in a pipe line 36
heating medium, and the

desired, by a casing

on the frame of the
120

through which the corresponding

100 -
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stem 37 of said valve is connected through a
yoke 38 (in the embodiment of If1g. 1) to an
aligned stem 39 suitably associated with the
movable wall 27 of the motor vessel 10. -

5  Any suitable means may be provided for
opposing expansion of the motor vessel 10
and predetermining the temper ature at which
the pressure of the volatile fluid effects the
movement of said valve to opened or closed

10 position. In the form chown 1n Fig. 1, ex-
‘pansion of the motor vessel is opposed by 2
weighted lever 40 fulerumed on a bar 41
pivoted to the frame 42 of the device, said
Jever engaging a knife edge 43 mounted n
15 the yoke 38. One or more adjustable weights
44 are slidably mounted on said lever 40 and
by their adjustment toward and from the
flerum of said lever the pressure which
‘must be developed by the volatile fluid to
20 operate the valve 35 can- be predetermined.
To render said weighted lever available for
1se when the motor vessel is below the valve

mechanism as well as when 1t 1s above the

valve mechanism, it is preferably provided
25 with two recesses 45, one on each side of the
recess 46 which receives the knife edge 43,
so that said lever may be reversed and the ap-
~ propriate recess 45 engaged with the fulerum
bar 41. | o
30 The embodiment of the invention 1llus-
trated in Fig. 8 corresponds to that 11las-
trated in Fig. 1 except that an adjustable

spring 50 is employed to predetermine the

by the thermostat and the valve stem 37 1S
directly connected to the alioned stem 59
associated with the movable wall 27 of the
motor vessel 10. Said spring 50 at one end
engages the movable wall 27 of the motor
vessel 10, or a collar 51 in engagement there-
with, and at its opposite end engages 2
collar 52 which in turn engages an adjust-
able collar 53, through a ball bearing 54 n
the embodiment illustrated. Said collar 55
1S 's]_nown as threaded on a tube 55 which
projects from the frame 56 of the device
and extends coaxially with the stem 5Y.
If d.esired, said tube 55 may also provide
a guide for the reciprocating movements of
the stem 39 as illustrated. |

The container 11, when the motor vessel
10 1s in tully collapsed condition, must con-
tain 2 quantity of volatile liquid slightly
" excess of that corresponding to the in-
crease in volume of the- motor vessel 10
when the latter is in fully expanded condi-
tion, the excess amounting to such a volume
of liquid as will supply the requisite addi-
tional vapor to effect the said expansion of
the motor vessel and additionally maintain
o seal for the free end of the tube 23.
This latter quantity may be reduced by
mounting the container in an inclined posi-
tion as illustrated in Figs. 1 and 3, the sup-

4{)

wir) |
Gt

60

i .
r

temperature at which the valve 1is operated

1,515,810

-

port 60 for the iree end of the container
being shorter than the support 61 for that
end of the container which 1s connected to
he tube 20 so that the liquid in sud con-
coiner will flow down and form & seal
~rornd the free end of the projecting tube
03. This arrangement of the container also
tonds to increase the efficiency of the same
as it facilitates the circulation of the
medium to which the container is subjected
and prevents the formation of gas pockets
‘n the reentrant spaces. It 1s to he ex-
pressly understood, however, that such an
arrangement 18 not essential to the present
invention. as by slightly increasing the
volume of liquid the container may be posi-

Coned with its axis horizontal or, by omit-

ting or suitably constructing and arrang-
ing the projecting tube 03, the contamer
may. be positioned with its axis vertical or
at any desived inclination.

In operation, the container 11 1s
positioned where 1t
fions in temperature to which the device
15 to respond and the motor vessel 10 1S op-
cratively connected to the means to be con-
trolled. the elongated flexible tube 20 per-
mitting these two pomnts to be relatively
vemote. Assuming that the temperature
outside of said container 1s below that
which it is desired to maintain, the vapor
in the container 11 is condensed and the
ceduction in pressure permits the welghted
Tover 40 or the spring 50 or other suitable
means employed to hold the vessel 10 1n
collapsed condition. This corresponds to
the open position of the valve 85 in the
ambodiments illustrated.  As the tempera-

suitably

ture rises, the liquid in the contamer 11

volatilizes until the vapor tension is sulli-
cient to overcome the opposition of the
weighted lever, spring or other means,
whereupon said vapor forces some of the
liquid out of the container 11 through the
clongated flexible tube 20 into the motor
vessel 10 and expands the latter. to close
the valve in the embodiments 1Tustrated.
The quantity ot liquid in the container 11
having been suitably celected. the free end

of the tube 23 is still sealed by the liqumd

yemaining in the container when the motor
voseel 10 has been fully expanded, so0 that

af no time during the operation of the de-

vice does any vapor escape into the tube
or vessel to condense theremn and nterfere
with the proper operation of the device,
As the volume of liquid necessary to cause
expansion of the motor vessel 10 and still
loave the free end of the tube 23 m a
liquid seal can be readily determined,
the volumetric content of the contaimer c¢an
e reduced to that suitable for this predeter-
mined volume of volatile fluid and, at the
came time, the superfictal area of said con-

ig subjected to the varia-

70

80

g0

1040

1005

110

113



- Thereby,

Lﬂ;ainer-ma,y be -m_ade.suﬁcienﬂy large to in-?'_

sure a rapid

transfer of heat between said
container

and the surrounding medium.

~ has particular utility when employed to re-

- spond to variations in
~ gaseous medium,

1@

the temperature of 2

maintain a predetermined temperature in a

drying room. The mvention is not limited,

however, to such

& use as 1t 1s apparer that
the sensitiveness

of the container also ren-

ders it particularly useful for subjection to

media of higher
ample

specific heat, where for ex-
such a medium

- It will therefore be perceived that a tem-

20
- suggested and which

~ 1Increased to any desired extent, and this hag

30

- 3B

40
~ ed_from injury exteriorly., . o
. the embodiments of the Invention
_llhl_strated on the d

45

-l
e | |

i)

_creasing the

‘may be made rel
ot deformation

perature-responsive device has been provided
which is more sensitive than

subjection to media of low specific heat.
Moreover, a container for a thermosensitive
medium has been provided
any desired volumetric content and which, at
the same time, may have its superficial area

been accomplished without materially in-
T e weight or bulk of the device,
without resisting circulation of
currents by
liquid-tight

joints that must be tormed and

without materially increasing the complexity
Addi-

or cost of production of the deviee.
tionally, a container for a thermosensitive
medium has been
atively thin without danger
from internal pressure and

which, at the same time, is eficiently protect-

- While

seribed with  considerable ‘particularity,. it
1S to be expressly understood |
tion i

expressions some of which will now readily

n the art

tion, arrangement and proportion of parts

without departing from the spirit of this in-
vention. Thus the number, width
of the radiating chambers
tainer 11 may vary within
conformity with

13 in the con-
_ wide limits in
the ratio which it is de-

~sired to maintain between the superficial
- area of said container and its volumetric
content. - e
Reference is therefore to be ‘had to the

claims hereto appended for a definition of
the limits of the invention. --

1,515,810

~ What is claimed is:— S
- 1. In a temperature-responsive device, a

the temperature-responsive device

such for' example as to

- motor vessel

cted - connected to said motor vessel,
_ those heretofore
1s especially useful for:

which may have

convectional
_ the use of restricted passages,
without materially increasing the number of .

provided the walls of which

. hected to means
rawings have been de-
that the inven-

S not limited thereto, as the same 1S
- capable of recelving a variety of mechanical

and depth

S

‘motor vesgel adapted to be operatively con-
nected to means to be controlled, and a vola-

tile-fluid container communicating with said

motor vessel, said container being of radiate
transverse section. N -

2. In a ,tempemtu.re-resp
motor vessel adapted to be
nected to means

onsive device, a
operatively con-

motor vessel, the wall

fluid container of radiate transverse section

ity of combined protectors and
tors mounted on said contalner.

4. In a tempe 3
motor vessel adapted to be operatively con-
nected to means to be controlled, a volatile-
fluid container of radiate transverse
connected to said motor vessel, and a plural-

1ty of longitudinally-spaced disks mounted
on sald container and projecting bey-ond. tha

periphery thereof.

9. .In a temperature-responsive device, a

motor vessel adapted to be operatively con-

nected to means to be controlled, a volatile-
fluid container of radiate transverse section

rature-responsive device, a

seetion’

65

70

to be controlled, and a vola-
tile-fluid container communicating with said _
of said container be-
ing formed to provide a plurality of longi-
‘tudinally-extending reentrant recesses. o
3. In a temperature-responsive device, a

adapted to be operatively con-
nected to means to be controlled, a volatile-

75

80

and a plural-
heat-condu’c- |

85

D0

95

connected to said motor vessel, and a plural-

ity of longitudinally-spaced disks mounte
on said container and having apertures re.
celving and conforming with the peripher.y
of said container. T o -

100

6. In a temperature-responsive device, an

motor vessel adapted to be operatively con-

to be controlled, a volatile-

connected. to said motor vessel, and a plu-
rality of combined heat-conductors and re-
tnforeing members ‘mounted on said con-

‘tainer. - .
7 In a temperature-responsive device, a
~motor vessel adapted to be
nected to means to be controlled, a volatile- -
Mluid container of rad

- connected to said motor vessel, and a plu-
- rality of .circumferenti’alljr-extending fins |

spaced longitudinally on said container.
8 In a temperature-responsive dévice, a
motor vessel adapted to be operatively con-

‘nected to means to he controlled, a volatile-
fluid container of radiate transverse section

connected to said motor vessel, and a plural-

1ate transverse section

ftuid container of radiate transverse section

li@ |

operatively con-

116

120

Ity of disks on said container each provided

with a central aperture conforming to the
periphery of said container and having ap--
” inwardly extending projec-

ertures in the
tions thereof.

125

9. A _thermostat 'includinga cohta;iner for



& 1,515,810

o thermosensitive medium having a radiate ~ 11. A thermostat including a container
transverse section, and a plurality of clrcum- for a thermosensitive medium having a ra-
ferentially-extending heat-conducting mem- diate transverse section, and 2 plurality of
bers mounted on said container in longitudi- reinforcing members mounted on said con- 17
5 nally-spaced relation. tainer at spaced points longitudinally.

10. A thermostat including 2 container  12. A volatile-fluid thermostat including
for o thermosensitive medium having a ra- 2 container for said fiuid which is radiate m

diate transverse section, and a plurality of transverse sectlon.
10ng1tudmally-spaced members mounted on In testimony whereof 1 have

10 gaid container and projecting peripherally specification.
therefrom. o ' ' - JEAN V. GIESLER.

signed this =0
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