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A

- Zo all whom it may concern: - .| paratus shown in connection with the main
- Be it known that I, AUGUSTUS F. NAGLE, a pipe of the hot water heater and with the le-
citizen of the United States, residing at Chi- | ver whieh transmits the motion to the dam- 55

- cago, in the county of Cook and State of Illi- | per and the standard which supports said le-

‘5 nois, have invented a certain new and use- | ver in elevation. Fig. 2 shows the responsive
ful Improvementin Temperature-Regulators, | device as it appears when the rubber tube is
(Case No. 1,) of which the following is a full, | expanded to its full length downward. Fig.
clear,concise, and exactdescription, reference | 3 shows the responsive device with the weight- 6o
being had to the accompanying drawings, | ed plunger withdrawn and the rubber tube

ro forming a part of this specification. ! pressed upward and outward. Fig. 4 shows

| My invention relates to regulating devices | the rubber tube in which the plunger is in-
for hot water heaters and its object is to se- | serted. Ifig. 5 shows the device in place at- |
cure in such a regulator a wide range of pri- | tached to the hot water heater. 65
mary motion of apparatus undertheinfluence | Similar letters of reference refer to similar

15 of varying temperature, and also to provide | parts throughout the views. |
a device sensitive to slight variations of tem- | The feed pipe of the hot water heater ¢ is
perature both of the hot water and of the sur- | surrounded by the chamber b and connected

- rounding atmosphere which will respond | by the nipples ¢, ¢, ¢, the T d and the elbow 70

- quickly and positively to any such variation. | ¢ with the cylindrical vessel f. The nipple ¢

20 In the devices which have hitherto been | is attached and connects with chamber b, at
made utilizing the molecular expansion of lig- | or near the bottom thereof so that the conduit
uids under the influence of heat, it is possi- | leading to the eylinder 7 will be below the low-
ble to secure only a small amount of primary | est point of said chamber. Theobject of this 75
motion, and it is the object of this invention | isthatthe water with which the vessel fand the

25 to secure a greater amount of primary motion | conduit leading thereto shall be partially filled
than has heretofore been. possible by the | may not rise above any part of the chamber
molecular expansion of liquids. under the in- { containing the oil, my object being to confine
fluence of heat,as distinguished from the va- | theoil to the chamberb and to the nipplecand 8o

- porization of such liquids.. - - S the T ¢ immediately adjoining said chamber

- 30 When liquids have been used heretofore | where it will be subjected to the influence
the closed vessels filled with the liquid, the | of the heat of the water in the pipe a, but to
expansion of which operates a damper has | fill the rest of the space in the conduit with

~ been surrounded in whole or in part by the | water. I have shown a water lineat g. Itis 85
- waterof theheater. Thisarrangementisopen | obvious that this line between the water and

35 tothe objection that the promptness and sen- | the oil will rise and fall with the expansion

sitiveness of the response to temperature va- | of the oilin the chamber , and that by proper

- riations is impaired, as the expansive liquid | proportioning of the chamber b the vessel f
contained in the vessel is always protected | and the conduit connecting the two, this line 90
from cooling by the hot water surrounding it: | will'at no time rise above the bottom of the

40 My invention consists in a construction by | chamberd. The lower specific gravity of the
‘which the chamber containing the expanding | oil and the fact that the two liquids are miu-
fluid 1s external to the hot water of the heater. | tually repellant will keep the oil always:above

- It also consists in the use of the combina- | the water in the construction shown. T g
tion of oil and water or of oil alone as the ex- | The chamber f is provided atits lowest por-

45 panding fluid and in a new and original con- | tion with a dripcock A for convenience in ease

struction of responsive device for transform- | it is desired to draw the fluid out of the cham-

~ ing the molecular expansion of the expand- | ber or to renew 1t. Into the chamber f:the

- ing fluid into motion adapted to operate the | plunger %, preferably of cylindrical form, pro- roo

- damper of the heater. | | jects, and the lower end of this plunger is en-

so My invention is illustrated in the accompa- | veloped with a rubber tube, the top of which
nying drawings in which~— -- is drawn over the end k‘of tube m.  The tube
Figure 1 is a sectional view of the entire ap- | m and its lower extension % upon which the




2

‘rubber tube is fastened serve to prevent a
too great expansion of the rubber as it 1s
forced up under the influence of the fluid
pressure against the inside of the tube m.

I preferably construct the planger and the
tube m of such size relatively that there shall
be between the interior surface of said tube

m and the plunger a space about equal to

IO

three thicknesses of the rubber tube when it

is not stretched, thus permitting the rubber

~ tube to fold upon itself as the plunger rises.

The rubber tube is closed at its lower end and
is of a size to approximately fit the plunger <.

‘This rubber tube turns upon itself as shown

at I I as the plunger % rises. The pressure of

the fluid tending to drive the plunger 2 outof
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the chamber f, also serves to keep the two
surfacesof therubber tube, where it 1s Tolded,
‘separated, so that they will not come in ‘con-
tact and stick together. The tube m extend-
ing upward from chamber f has at its upper
end an opening adapted to fit the plunger ¢
and serves as a guide tosaid plunger. Upon
the top of this plunger is fastened a weight 7,
this weight being sufficient in amount to cause
the necessary fluid pressure upward to keep
the surfaces of the tube enveloping the lower

end of the plunger from contact and sticking

as it folds upon itself. | _-
The standard o I preferably fasten to the
T as shown above, although it is obvious that
it ‘can be fastened in any suitable manner
so. as to support the lever p which is piv-
oted to the elamp g at ¢” in a position to be
operated by the plunger, the top of which
comes in contact with the lower surface of
said lever p. The standard o may be gradu-
ated as shown and the clamp g carrying the
lever p may be readily moved up or down
through any desired range of adjustment. It
is obvious that the higherthelever p is placed
the higher the temperature will necessarily

be inordertocausethe mechanism to operate.

To balance the weight of the damper 1 gus-
pend the weight p’ from the lever p. The
arm p?restsagainstthe standard o and serves
to keep the lever p in a horizontal position.
The lever p is connected in any suitable way
with the damper to be operated by the regu-
lator. As this intermediate mechanism 1s
not an esgential feature of my invention, I do

not deem it necessary to further degeribe it.
I prefer in order to open and close the damper

within a few degrees change of temperature
to give the plunger a large idle motion before
lifting the lever connected to the damper.

seribed and shown, its‘operation will be read-
ily understood. The operating lever p being
set for any desired temperature, the appara-

tus will not operate to change the damper un-

til there is a variation in the temperature,

- either of theoutside atmosphere or of the hot

water in the pipe a sufficient to cause the
expansion or contraction of the oil within
the chamber b, which being communeciated

through the column of water in the passages

509,625

connecting the said chamber b with the cham-
ber 7 into which the plunger enveloped in a
rubber tube projects, causes the rise or fall
of the plunger and consequently the closing
or opening of the damper. |

struction of the oil echamber outside the hot
water pipe in addition to the increased sen-
sitiveness caused by the exterior radiating
surface of this chamber, which permits the
prompt cooling of the oil, is that this con-
struetion also results in making the appara-
tus of my invention responsive to changes in
the temperature of the atmosphere surround-
“ing the same. By varying the superficial

area of the exterior of this chamber b, I am

of the surrounding atmosphere.

My invention is therefore peculiarly adapt-
ed to such locations, for instance, as conser-
vatories, where it is desirable to have a tem-
perature regulator which responds not only
to the varying temperature of the water in
the heater but tothe varying temperature of
the outside atmosphere. N
| By the use of oil for the expanding fluid, 1
| am able to secure the advantage of the great
coefficient -of molecular expansion which oil
possesses, and 1 am also able to get a regula-
| tion over a wider range of temperature, as
| olive oil, for instance, boils at about 600°
Fahrenheit. The use of waterlimits the maxi-
‘mum temperature to about 212° Fahrenheit,
| at which temperature the water boils. Oil,
| however, cannot be used in contact with rub-
| ber on account of its deleterious aetion nupon
the rubber. But water being interposed be-
tween the oil, which acts as an expanding
fluid, and the rubber tube, I avoid this diffi-
culty, and at the same fime secure the ad-
vantages which arise from the use of the oil
and the use of the rubber. -

- Having thus deseribed my invention, what
] claim as new, and desire to secure by Letters
Patent, 18— .

1. In a temperature regulator, the combi-
ation with a closed chamber containing oil,
adapted to be subjected to the varying tem-
perature of the hot water of the heater, of a
| device constructed in whole orin part of rub-
| ber, sald device adapted to beactuated by the
| expansion and contraction of said oil under
the influence of varying temperatures, and a
body of waterinterposed between said device

l

- 2, In a temperature regulator, the combi-
| nation with a responsive device adapted to

be actuated by the expansion and contraction
1 of aliquid, of a ehamber encircling the heat-
ing fluid, oil filling said chamber and :commu-
nicating through a column of water with said
‘responsive device,substantially as described.

3. In a temperature regulator, the combi-

| nation with a body of oil adapted to expand

and contract under the influence of the rise

t and fall of temperature, of a column of water

An advantage which arises from the con-

able to vary this sensitiveness to the influence

and the oil contained in said chamber; sub-
| | stantially as described. | |
From the construection of the apparatus de-
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contained within a chamberin commumcatm& '

‘with the chamber containing said oil, a weight-

T

ed plunger adapted to rise and fall as sald
01l expands and contracts, said expansion and
contraction being eommumcated to the plun-
ger through the column of water, said plun-
ger being p&ltlallv surrounded b a rubber

tube which 1s attached to the end of a solid .

~ tube in which the said plunger is adapted to

IO

.20

rise and fall, substantially as deseribed.
4. A temper&ture regulator consisting of the

chamber b exterior to the heating ﬂmd 8 CON-

duit leading from said cha,mber to a cham-

ber f,into which a weighted plunger projects,

said plunger partlally enveloped in a rubber

tube, a metaliic tube m to which said rubber
tube is attached, oil within said chamber b |

and eommumcatmg pressure to said plun oer
through a column of water contained in smd

-eondmt and chamber f, said plunger being
adapted to operate mechanism whereby the[
expansion and contraction of the fluid in said
chamber b is adapted to open and close the

damper of the he&tel ‘substantially as de-
scribed.

5. The eombmatmn with a: chamber having

an expansive portion consisting of a ﬂemble_

tube, arigid tube leading from sald chamber,

B but not commumcatmﬂ' the1ew1th said ﬂem-

30

ble tube being a‘rtached to said I‘lgld tube, a

weighted phmner adapted to press said flexi-

ble tube into said chamber, said weighted
plunger being of a size which permlts the flexi-

ble tube to fold upon itself between said plun- |

y

35 ger and s_a,ld rigid tube, and a liquid adapted |

to separate the folds of the flexible tube at all
times and to press said folds respectively
against the rigid tube and the plunger, where-

| by the said flexible tube is pressed into said _

rigid tube, substantially as deseribed.
6. A responsive device adapted to beactu-

ated by liquid pressure consisting of a rub-
bertuabeclosed at one end, with a solld weight-.

ed-shaft or plunger ﬁllmﬂ'sald tube, said tube

40

sprung over a metal tube adapted to envelop 45

and support said rubber tube, but with only
sufficient space between the plungerand the
metal tube to admit of the rubber belnﬂ' turned

“overonitself within said spacewhen the liquid

pressure is sufficient to overcome the weight 5o
of the pll][lﬂ‘el and to permit the a,cc,ess of the |

at all times, substammlly as descl ibed.
7. In a temperature regulator, the combi-

nation with a shaft adapted to be acted upon

directly and moved vertically by liquid press-
ure, of a pivoted lever connected with the
damper and having no connection with the
moving shaft, but 131110' in the path thereof,
whereby the moving shaft may engage sald

55

6o

lever to move the damper and means for va-

rying the point of the travel of the shaft at

which 1t acts upon S“le lever, substantially
as described.
In witness wheteof I hereunto subseribe

‘my name this 9th day of March, A. D. 1892.

AUGUSTUS K. NAGLE.
Witnesses:
N. JEANE TALLETT,
GEORGE MCMAHON. _
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