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6 Claims,

This ?zwentmri rmates 50 1“@@11.&1’:@1’3 and has
particular reference to regulators actuated by
and pressure. o |

Wiore particularly, this invention relates to &
regulator comprising a cup-like plug for connec-

tion with the top of a hot fluid container and |

ewtending therein, o casing having 2 hole in
the bottom thereof attached to the plug so that
27 -
chare i8
30 the plug, a series of superposed ex pansiple
dinphragm cells positioned in the casing and

having a volgtile liquid container In communi-

cotion therewith and depending {rom said cells
connecting means between

inty the plug, and

the ezpsnsible dzaph“ag*n cells and & pivoted

lovey whereby as the pressure in the volatile

ligeid container and the diaphragm cells in-
craeses one end of the lever IS givoied upwardly

while when the pressurs is decreased due 10 8-

(ron in e Mperature the onposite resull cccurs.

One of the objects of my invention is to pro-

vide en improved regulator comnstruction com-

wrising o hollow member for insertion into a
hot fduid container and having o volatile lguid
from and I con-.
nection with g series of diaphragm cells amwt

container therein, depending

r“‘"’”’%

APl

wmw is o casiug having an opsrating
thiereonn for acvustion DY
contraction of said celis.
Another object 1s to provide an improved reg-
Lht@:. construction in which the casing aboud
cells is mounted by a swiveled connection
may e segured In
conss the overating arm o ex¢end in
cirection.
A further object is to provide an improved reg-
ulator construction having fAlling material be-

ne
AU

any desired

swesn the volatile liguid conteiner and the nol-

o member in which it is seated, which wilk
insure 9 scod and uniform conductivity of heab
from the hot fluid in the heater to the volatile
Hguid in the volatile liquid container.

A still further object is to provide a diaphragm

.3.1 for use in 2 regulator of the above referred
o type, having the lower surface thereoi made

oi‘ substantially rigid material, not materially

Sﬁ

I—uul-r

- slighv upward slope toward the outer edges

£
I

to nrevent the ceoliection of suy liguid therein,

and having the upper surface thereol {ormed oOF
Aexible material wilch will be distoried Ry
shenge in pressure in the ceil |
FUrTaer
parent from

2, "l
[ = ]

the following description when

is direct communication from the chamber

the comstruction showi
superposed expansible diaphragm

- thereirom

the expansion and

any swiveled position 1o

Feeted by change of pressure in the cell, with

objects and advantages will B2 L,.,,uu_

7, Chicazo, I, & cops-

S@E’i%ﬁ N@u . 529;‘1%@:@.

uaLen taﬂ’esher with the ﬁgcmmpanymg Ara e

.mgs in which latuer:

Higure 1 is 2 cen tral vertical cross sectional
view of & regulator embodying the preseni in-
vention: R

2ig. 2 is a top plar mew of ¥ig. 1

g, 3 is & Cioss sectm*mﬂ view taLen on the
line 3—3 of Iig. 1; and
CFig. 4 1s g central vertical

tion,

Referring more parti culaﬂy tc the drawings,
coOmprises & series of
cells 1, 2 and
2 having a volatile liquid container 4 depending
and in communication therewith.
The diaphragm cells are enclosed within a cas-
ing mmpmsmg an upper portion 5 and a Dase
Ba whieh is connected to 2 cup-like plug mem-

o 8. The two portions 5 and 50 may D2 S¢

cured together as by bolts 5b. The casing "mﬂe

" Bg is provided with an opening 7 in the botioin
thereof through which the volatile liguld comn-

teiner 4 extends 6 he @Gblﬁlﬁﬂ@d within the
plug 6. A piveotally mounted lever § is acvuated
ny eomecmmg means between the upmev CLigy =
phragm L and the lever 6. | -
The cup-like plug € is screw threaded at 9
20 that it may be screwed intg the top 10 of
hot fiuid container, such as a hov water ‘baﬂer'
with o portion of the plug extending within
e ot num container. The plug § is formed
with o wrench engaging porition 11 adjacent
the upwﬂr end so that the plug may be easily
threaded into the top of the hot fuid container.

The wrench engaging portion 11 is provided mm

any annular channel 12,
e lower portion Bg of the casing is pro-
vided with & depending annular portion 13 which
is 2 mamed tg fit over the wrench engaging por-
tionn 11 and be rotatable thereabout. Securing
meaans, such as the screw plugs 14, are threaded
into the annulay sortion 13 and register with

the snpulsr channel 12, By this means, whe
casing may be swiveled about the plug 6 and
sesuvar i any desired position by the screw
sluge 14 when the latier is tighiened {0 eNgage
the gides of the anﬂula.?“ channel 12. A Irting
nost iE having 5 base portion 16 adapied vo rest
on theo unbDer central poriion of the digphragm
X ‘L& 1ds up through the opening 17 in the LO
oif the cas ng, The upeer end of the lifting posy

¥ ‘ably bifurcatea. A lever supmn
mmp:miﬁmg ) basﬁ 18 and 2 securing member 19

| Cross sectional.
view partially in elevation showing another form
of constructm:z. emhodvmg the ﬂfﬁﬂuﬂb inven-
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2
having an aper ture 20 through which the lever
8 is slidably inserted, is pivoted at one end of

the base 18 to the upper end of the pivot post
15 by means of a pivot 21 extending through

the bifurcated portions of the liting post 15

and the downwardly extending base portion 22.

Two downwardly extending side portions 23 ad-

jacent the other end of the lever supporting
member 18 are pivotally connected by means of
the pivot 24 to the supporting members 20 eX-

tending upwardly from the top of the casing

portion 3.

A screw bolt 26 is threaded through the top
of the lever securing member 19 and when tight-
ened engages the top of the lever 8 to prevent
longitudinal movement thereof and to hold 1t in
the desired position. The ends of the lever 8
may be operatively connected to the drait door
and the check damper so that when one end of
the lever is raised by the action of the lifting

post 15 the draft door will be closed after which

the check draft will be opened.

A quantity of volatile liquid is placed in the
volatile liquid container 4, as shown at 27. AS
the lower end of the plug 6 extends within the
hot fluid container, the same will be heated as
the temperature of the fuid in the hot fluid
container rises,
6 is transferred to the volatile liquid container 4
and volatilizes the liquid therein forming a va-

~por in the volatile liquid container and in‘the

interior of the expansible diaphragms. As the
temperature increases more. of the liquid is vola-
tilized and the pressure in the volatile liquid
container and the diaphragm cells increases
therewith. ‘When all the liquid has been vola-

tilized the increase in temperature' thereafter
does not produce the same increase in pressure

 as would occur before all the liquid was volatil-

40
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ized but follows the laws of expansion of gases.
Therefore, only sufficient liquid is placed in the
container 4 so that the pressure produced by
the volatilization due to the increase in tem-
perature will not be great enough to burst the
diaphragms in the use for Whlch the device 1S
intended.

As a safety precaution 1t has been found de-

"gsirable to put in only enough volatile liquid sc

that it will all be transformed into vapor at
approximately 212° Fahrenheil. As this device
is primarily designed for use in hot water furn-
aces and hot water heaters, a temperature of

'212° ¥, is as high as the temperature of the

water should ever be heated. However, the
amount of liquid in the container 4 may be
varied acecording to the use to which the regu-
lator is to be put. In order to adjust the regula-
tor, slidable weights are placed on the lever 8
on each side of the pivot 24 and these may be
adjusted so that the lever will be tilted about

~ the pivot 24 at any particular temperature de-

65
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sired. A filler 27a, such as graphite, may be
inserted between the volatile liquid container 4
and the plug 6 to insure a good and uniform
conductivity of heat from the hot fluid in the

‘heater to the volatile liquid in the container.
is not necessary for a proper

This, however,
opera,tmn of the regulator.

The con.;tructlon shown in ¥ig. 4 is substan-
tm,lly the same as that shown in Figs. 1, 2 and 3

except that the tubular member 28 is open at

. the bottom so that the volatile liquid container

- 29 may extend directly within the hot fluid con-
tainer. In this form, in order to prevent the

“escape of hot vapor and heat up through the

The heat absorbed by the plug

1,031,663

tubular member 28 between the sides thereof and
the volatile liquid container 29, an annular plug
30 having the outer face threaded, is secured to
the volatile liquid container 29 adjacent the
upper end thereof by any desirable means such
as a sweated joint to form a tight connection.

The plug 30 is threaded into the upper end of
the tubular portion of the plug 28 with the

annular flange 31 fitting into an annular groove
32 in the tubular member 28. In this form, the

bottom 33 of the casing 34 is formed integrally

with the tubular member 28 with screws 35 hold.u-

ing the casing 34 to the bottom 33.

A new and improved type of dlaphragm cell is
employed in the various forms of regulators
within the scope of this invention. Each of the
cells 1, 2 and 3, is formed with an upper portion
352 and a lower portion 36, the outer edges of the
portions being tightly secured together and
rolle¢d under as shown in Fig. 1 {0 insure an
absolutely tight jointure. The lower porfion 36
is given a comparatively small upward slope to-
ward the outer edges and is made of compara-
tively rigid material, the contour of which will
remain practically unaffected by any change of
pressure in the cells.
in the construction of the lower portion 36, and

the slope thereof, all of the liquid in the cells

will drain down toward the center and irom
thence into the volatile liquid container depend-
ing therefrom. The upper portion 35 of the cells

is formed of comparatively flexible material
which is corrugated or the like so that when the

pressure in the cell fluctuates, the upper portion
35 will rise and fall, thereby actuatmg 'the op-
ex ating arm 8.

The lowermost cell, of Wthh any number may
bhe employed, is formed with a center aperture
in the bottom, which is of substantially the same
size as the volatile liquid container which de-

- pends therefrom. The uppermost cell is formed

with a solid upper surface and a perforated low-
er surface, while the intermediate cells all have

centrally located apertures in both surfaces so

that all the cells may be communicatingly se-
cured together as by means of eyelets 37. Thus
the vapor formed by the volatile liquid in the

container cr eates an equal plessure m all the

cells.

While I have shown and described but twe
embodiments of this invention, it will be ap-
parent to those skilled in the art that. various
mecdifications may be made without departing
from the spirit and scope of this invention and,
therefore, I wish to be limited only by the scope
of the prior art and the appended claims.

I claim:

1. A regulator constructmn comprising a series
of superposed expansible diaphragm cells, a con-
tainer for a volatile liquid depending from said
cells and in communication therewith and of
smaller diameter than said cells, a cup-like well

for receiving said depending container having

provisions for connection with the wall of 4
hot fluid container so that a portion of the vola-

tile liquid container will be within the hot fluid

container, and a housing for the diaphragm cells
having an opening in its bottom of smaller di-

“ameter than said cells through which said vola-

tile liquid container extends, said housing hav-
ing a swivel connection with said cup-like well.

2. A regulator construction comprising a series
of superposed expansible diaphragm cells, a con-
tainer for a volatile liquid depending from said

cells and in communication therewith and oi

"Due to the material used
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smaller diameter than said cells, a cup-like well
for receiving said depending container having
provision for conanection with the wall of a hot
fiuld container, and conducting filler material
In said cup-like well between the sides thereof
and the volatile liquid container, whereby there
results a uniform conductivity of heat from the

hot fluid in the hot fluid container to the volatiie

liquid.

3. A regulator constructlon comprising a series
01 superposed expansible diaphragm cells, a con-
fainer for a volatile liquid depending from said
cells and in communication therewith and of
smaller diameter than said cells, a cup-like well
for receiving said depending container having
provision for connection with the wall of a hot
fiuid container, and graphite in said cup-like
well between the sides thereof and the volatile
liguid container, whereby there results a uniform
conductivity of heat from the hot fluid in the
hot fluid container to the volatile liquid.

4. A regulator construction comprising an ex-
pansible diaphragm cell, a container for a vola~
tile liquid depending from said cell and in com-
munication therewith and of smaller diameter
than said cell, a tubular connecting and support-

ing member having provisions for connection

with an opening in the wall of a hot fluid con-
tainer, a housing for said diaphragm cell carried
by said tubular member, said volatile liquid con-
tainer extending into said tubular supporting
member and into said hot fluid container, and

said tubular member having its lower end closed

&

3

to prevent the hot fluid from entering said
housing. |

5. A regulator construction comprising an ex-
pansible diaphragm cell, a container for a vola-
tile liquid depending from said cell and in com-
munication therewith and of smaller diameter
than said cell, a tubular connecting and support-
ing member having provisions for connection
with an opening in the wall of a hot fluid con-
tainer, a housing for said diaphragm cell carried
by said tubular member, said volatile liquid con-
tainer extending into said tubular supporting
member and into said hot fluid container, said
tubular member having its lower end closed to
prevent the hot fluid from entering said housing,

‘and said housing having a. swwel connection with

said tubular member.

6. A regulator construction comprising a series
of superposed communicating expansible, self-
draining diaphragm cells, each of said cells com-
prising a rigid funnel-like bottom portion and a
flexible top portion, said top and bottom por-

tions being secured together adJacent their

periphery, and means for connecting the lower
rigid bottom portion of one cell to the upper

S5
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flexible top portion of the cell underneath and
providing communication between said cells, the
rigid bottom portion of one cell being so closely

connected to the flexible top portion of the cell

underneath, that said rigid portion engages said
flexible portion throughout a substantial portion
of 1ts extent when the cells are collapsed.
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