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086,967.

" To all whom it may concern:

' UNITED STATES PATENT OFFICE.

CLAYTON AUBRA DUNHAM, OF MARSHALLTOWN, IOWA.

STEAM-TRAP.

- Specification of Letters Patent.

Patented Mar. 14, 1911.

' Applicatioh filed May 9, 1910. Serial No. 560,151. - - |

Be it known that I, CrayToN Avunra Dux-

1AM, a citizen of the United States, and a

 resident of Marshalltown, in the county of

b
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Marshall and State of Iowa, have invented

a new and Improved Steam-Trap, of which
the following 1s a full, clear, and exact de-
scription. - o

This invention relates to certain improve- .

ments in thermostatic steam traps, and more

particularly to-the construction of the ther-

mostatic device, the means for supporting

~ the same, and the means for preventing leak-
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. the casing is a bridge 13 having two op

45

age from the casing around the device.

The invention consists in the features of
construction and combination of parts here-
inafter described and particularly pointed
out in the claims. - -

Reference is to be had to the accompémy- '-

ing drawings, forming a part of this speci-
fication, in which similar characters of ref-

erence indicate corresponding parts in all

the figures, and 1in which—

“Figure 1 is a longitudinal section through
a steam trap constructed in accordance with
my invention; Fig. 2 is a plan view of
the brace employed within the thermostatic

disk, and Fig. 3 is a central longitudinal

section through the disk. -

In the accompanying drawings, I have
illustrated my invention as applied to a
type of steam trap illustrated in my prior
Patent No. 753,557, granted March 1, 1904,
but I wish it distinctly understood -that .all
features of my present invention are equally
applicable to various other forms of steam
traps, and to drain valves, air valves, and

other thermostatic regulators in which a |

thermostatic disk is employed.

fn the specific form of steam trap 1illus-
trated, I employ a casing 10 having an inlet
nipple 11 and an outlet nipple 12. Within
_ Po-
sitely-disposed valve seats controlled by two
valves 14 and 15. The valve 14 1s connected
to a valve stem 16, extending through a

suitable stuffing box to the exterior of the
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casing, and having a handle 17 whereby the
valve may be manyally operated. The cas-

ing, upon the side thereof opposite to the
manually-operated -valve, has an enlarge-
ment constituting a chafber 18, to receive
a thermostatic disk 19. “This disk is dis-

posed in a plane substantially at right angles

to the general direction of movement of the

nectéd to said valve and the opposite side

supported from a cap 20, constituting a
closure for the chamber 18.

- The general arrangement of parts so far
described, constitutes no portion of my pres-
ent invention. “ - .

My improvements relate particularly to
the thermostatic disk which is formed of
two annular sheets 21 and 22 of thin metal
secured together at their outer edges and
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having their center portions spaced apart. -

Kach sheet is provided with concentric cor-
rugations to facilitate the expansion and
contraction of the disk, and one sheet, 21,
i1s secured to a plug 23, which latter 1s at-
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tached to the cap 20, and the other sheet,

22, 1s secured. to a plug 24, which has a

ogroove extending a portion of the distance
across the under side thereof to receive the
head on the stem of the valve 15. To this
extent the disk is similar to that disclosed

in my prior Patent No. 865,171, granted
September 3, 1907. o

- One important feature of my improved.

disk is the means employed for securing to-
oether the outer edges of the two metal

79

sheets 21 and 22. In the forming of these

annular sheets, each is provided with a mar-

oinal flange extending substantially at right
angles to the gencral plane of the sheet.

The flange 25 of the sheet 21 is of slightly-
smaller diameter than the flange 26 of the

39

sheet 22, and in assembling the two sheets,

the flange 25 is placed within the outer
flange 26. The two flanges are then bent

| over simultaneously on to the cuter surface
of the adjacent portion of the sheet 21, so

as to form a peripheral edge or seam of

| four thicknesses of metal. Solder 1s sweat-

ed 1nto the seam both from the inside and

from the otitside, and the space between the
free edges of the turned-down flanges 25 and

26 and the first corrugation of the shieet 21
is filled with solder 27.

The two plugs 23 and 24 have inwardly-
extending portions which may engage with
each other to limit the collapsing of the
disk, and the two plugs have annular flanges

28 and 29 .opposite to each other and en-
circling the smaller inwardly-extending por-

tions of the plugs. The two sheets forming
the side walls of the disk have center open-
ings through which extend the plugs, so that
the portion of each disk encircling the cen-

ter opening engages with the shoulder of

valve 15, and has one side detachably con- ' the corresponding plug. To secure the edge
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- of the _Shéet 'métal to 'the""éhouldei',

a collar or thimble 30, preferably formed

‘of stamped sheet brass and having a cylin-
drical portion adapted to closely fit the in-
‘ner extension of the plug, and having an

- inwardly-extending flange portion for en-

Co10

ongement with the inner surface of the sheet

" ‘metal disk wall. After the plug is extended

through. the opening in the sheet to bring
the surface of the sheet into engagement

~ with the shoulder, the collar or thimble 80

is moved into position, so as to engage with

““both the plug and the sheet metal and is

18"

there soldered in place, the solder being

sweated into all portions of the joint. In

~ order that any of the volatile liquid within
. the disk may escape, it is necessary that it

. travel not only the full width of the shoul-

B der, but i1t must also travel along the full

20

25

joint is subj

length of the thimble or the full length of |

the flange .of the latter. By means of this.

thimble, I render the joint doubly secure

- ’a%a.inst leakage, and, at the same time, more
e

ectively resist the strains to which the
subjected during the expansion or
contraction of the disk. o

- Within the disk I proﬁde my impro;.'red.

- brace for resisting the complete collapsing

-~ of thedisk. This brace is formed of two an-
.30
- -metal and secured together by rivets or in

nular plates 81 and 82, formed of sheet

~any other suitable manner. The two plates
~ are corrugated, the corrugations of one plate

-, - being opposite to the corrugations of the
other plate, and the portions of both plates:

- between concentric corrugations are pro-
. :vided with a series of apertures 83, to facili-
. ‘tate the free movement of the volatile liquid

- -through the brace. The two plates are pro-

40 vided with apertures through which the

~plugs 23 and 24 extend, and the edges of

- the plates adjacent these apertures are
spaced apart so as to _ _

-~ the relative movements of the disk walls
- 458

guide the brace during

Preferably, . the corrugations of the two

- brace plates adjacent their peripheries, are

- oppostte to inwardly-extending corrugations
- on the disk walls, so #% to ‘partly limit the
| ~ contraction of the marginal portions of the
disk, and thus prevent undue movement of
the disk walls adjacent the peripheral seam. |

50

~ This prevents undue strain on the seam,

95

- which would otherwise tend to open the
The plug 23 serves not. only as a stem for |
‘supporting the thermostatic disk from the |

~ cap, but 1t also has a filling opening there-
- through. ' The cap has a threaded socket 34
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in the center of the inmer side, but this

) socket does not.extend through the wall of.
- - the cap or in any way communicate with the
~exterior of the casing. 'The plug has a
threaded operning 385 extendE' |
through, and within this opening is a plug | . _
or closure 36, which terminates at its inner ' controllers having sheet metal walls, and a

Ing - there-

i outer end of the closure 36 should

claim as new and

086,087

in the opening through the plu

o 23. The

| terminate
shghtly below the outer end of the. plug 23

‘and may have solder over the plug to pre-
~vent any possible loss of fluid. After filling

the disk with the desired amount of volatile

| liquid, the closure 36 is screwed into place
and the plug 23 is.then screwed up into the -
75

socket in the cap 20. I thus render the disk

‘doubly’ sure against leakage, as any of the

I provide | end in a valve seating against a shoulder

70

volatile liquid to escape must pass the valve
constituting the inner end of the closure 36,

thence along the full length of said closure

to the outer end of the plug 23, and then
back the full length of the
across the shoulder on the
forms a stop for the inward movement of
the plug. o

For rendering the casing 10 substéantially

proot against leakage, I provide the cap 20
ange 37, which screws:

with an annular ch
down over a'threaded flange 38 on the casing

and into engagement with a flange 39 on

said casing. The flange 39 constitutes a

| stop, and 1ts surface which engages with the -
Hlange 87 of the collar, is provided with an

annular groove 40 into which may be placed
a ‘rin‘%1 gasket 41. The flange 37 engages
with this gasket before the movement of the

lug 23 and
atter, which
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cap 1s limited by the stop 89, and the gasket

1s therefore compressed and positively pre-
vents the passage of air, steam or liquid
through the joint. - o o

- As previously stated,

the various features

100

of my present invention may be used in con-

nection with other devices than. the particu-

lar steam trap illustrated, and certain fea-

tures of the invention may be embodied in a
construction without embodying all of the

features. . .

- Various changes may be made in the con-
struction of the
from the spirit of my invention.

Having thus described my invention, I
_ desire to secure by Letters
Patent: S
1. A thermostatic controller having a

| chambered expansion® disk with interiorly-

projecting plugs at opposite sides thereof,
sald plugs being juxtaposed to limjt the con-
tracting action of.the disk, and an annular

| corrugated plate encircling said plugs and
“constituting a brace. = 3

2. A thermostatic controller 'havipg a

106

parts without departing -
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chambered expansion disk with interiorly-

projecting plugs at opposite sides thereof,

sald plugs being juxtaposed to limit the con-

tracting action of the disk and a brace
within said disk and presenting a plurality
of concentric annular supporting portions

plugs and the periphery
of the disk. - | ' .

imtermediate said

3. An expansion disk for thermostatic
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13¢



10

15

- 20

29

30

35

- their outer edges, and an annular brace be-
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brace between said walls and_iﬁresenting' 2 |

plurality of annular concentric supporting
portions. )

4. A circular expansion disk for thermo-
static controllers having opposite sheet
metal walls, and a brace having an annular
portion between sald walls for spacing the
latter apart intermediate the periphery and
the center thereof. - - ~ |

5. A thermostatic controller having a
chambered expansion disk with interiorly-
projecting plugs at opposite sides thereof,
sald plugs being juxtaposed to limit the con-
tracting action of the disk, and a brace
within said disk and encircling said plugs
and formed of two annular plates.

6. A thermostatic controller having a
chambered expansion disk with interiorly-
projecting plugs at opposite sides thereof,

sald plugs being juxtaposed to limit the con-

tracting action of the disk, and an annular
brace within said disk and encircling said
plugs, said brace being provided with a se-
rtes of concentric corrugations.

7. An expansion disk for thermostatic con- |

trollers having sheet metal walls, and a brace
between said walls and including two annu-
lar metal plates. - o '

8. An expansion disk for thermostatic con-
trollers having sheet metal walls, and a brace
between said walls and including two annu-
lar metal plates, each having a series of con-
centric corrugations. -

9. An expansion disk for thermostatic con-

trollers having oppositely-disposed corru-

gated sheet metal walls secured together at

tween sald walls and having opposed con-
centric corrugations, the peripheral corruga-
tions of said brace being disposed between
the peripheral inwardly-projecting corruga-
tions of said sheet metal walls, to limit the
bending action of the latter at their outer
edges. | S

10. An expansion disk for thermostatic

controllers having oppositely-disposed cor-

rugated sheet metal walls secured together

~at their outer edges, and an annular brace

between said walls adjacent the periphery
thereof and adapted to engage "with in-
wardly-directed corrugations adjacent the
periphery of said sheet metal walls, to limit

- the relative movement of the metal walls at

the peripheral seam. . -
11. An expansion disk for thermostatic
controllers, having opposite sheet metal

-~ walls, plugs projecting inwardly through

60

sald walls and having their inner ends juxta-
Hosed to limit the contracting action of the

isk, each of said plugs having a shoulder

for engagement with the outer surface of
its corresponding sheet metal wall, and a
thimble encircling said inner projection of

each plug and having a cylindrical portion
in engagement. with thé plug, and an annu-

“lar flange in engagement with the inner sur-

65

face of the corresponding sheet metal wall.

12. An expansion disk for thermostatic
controllers, having opposite sheet metal
walls, plugs projecting inwardly through

sald walls and having their inner ends juxta-

posed to limit the contracting action of the:
disk, each of said plugs having a shoulder
for engagement with the outer surface of

its corresponding sheet metal wall, and a

{ thimble encircling said inner projection of

each plug and having a cylindrical portion
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in engagement with the plug, and an annu-.

lar flange 1n engagement with the inner sur-
face of the corresponding sheet metal wall,

‘sald thimble being secured to both the plug
~and the wall by solder sweated between the

adjacent surfaces. '

- 13. An expansion disk for thermostatic
controllers, said disk having sheet metal
walls, each provided with an annular periph-
eral flange, the flange of one of the walls
fitting within the flange of the other of said
walls, and both of said flanges being folded
over to lle pavallel with the adjacent por-

tions of said walls, to form a lapped seam

of four thicknesses. _ o
14. An expansion disk for thermostatic

controllers, said disk having sheet metal

walls, each provided with an annular periph-
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eral flange, the flange of one of the walls -

fitting within the ﬂanﬁe of the other of said

walls, and both of sal
over to lie parallel with the adjacent por-
tions of said walls, to form a lapped seam
of four thicknesses, said seam being soldered
interiorly by sweating. -

15. An expansion disk for thermostatic
controllers, said disk having sheet metal
walls, each provided with an annular periph-
eral flange, the flange of one of the walls

fitting within the flange of the other of said:
‘walls, and both of said flanges being folded

over to lie parallel with the adjacent por-
tions of said walls, to form a lapped seam
of four thicknesses, and solder intermediate
the adjacent edges of said flanges and an ad-
Jacent portion of one of said walls.
~In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. o
"CLAYTON AUBRA DUN'IAM.
Witnesses: - .

J. W. Hoox,
S. ORMEROD.
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