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To allwhom it may coneern.:

Be it known that we, Max P. MrLer and
Harw T. Parrox, both citizens of the United
States, and residents of Cleveland IHeights,

5 county of Cuyahoga, State of Ghio, and of
. Cleveland, county of Cuyahoga, State of
. Ohio, respectively, have jointly invented a

new and useful Improvement in Vaives for

Steam Systems, of which the following is

18 specification, the prineiple of the invention

n explained and the best mode in

nplated applying that
RS A
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s to distingy

1
e contempla
suish it from other

provements in steam traps for use in steam
iting systems. The device is particularly
designed for use in  steam line and is in-

. tended for automatic operation, depending
20 upon the conditions exisiing in the line. To

the accomplishment of the foregoing and re--

lated ends, said invention, then, consisis of
the means hereinsfter fully described 2nd
particularly pointed out in the claims. .
%6 = The annexed drawing and the following
deseription set forth in detail certain mech-
anism embodying the invention, sucl
closed means constituting, howey
of various meshanical forms in
30 principle of the invention may be used.
In said annexed drawing — ‘
The single figure theve appearing is a cen-
tral vertical section through our Improved
valve, ’

but one
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ane ] H
suitable connection to & steam lime.- The
8 casing of course includes an open passage be-
twesn the parts 2 and 8 of the device, and in
this open passage is mounted a valve seat 4.

Directly above the valve seat 4, for operation

in alignment therewith, is a conical valve 5
5 adapted to be seated against the edge of the
seat under certain conditions. This valve 5
is removably attached to a plug or member
6 which is firmly held in a disk shaped con-
vecting member 7T attached to the bottom of
b an expansible metal bellows 8. The metal
bellows, which is previded with a series of
enciveling corrugations, permitting it io
have a considerable expansive action, is con-
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. Hormally the valve 5 is spaced from th

"upon the bottom end of the sam

. /' & :
nected to, and closed at its upper end by a

plug 9, which is removably engaged with 2

member 10 which serves as a cap or cover

for the easing 3. The metal bellows and the
valve are thus removed, along with the
cover, and may be inserted in the valve cas-
ing as 3 part-of the cover, and are then
brought info alignment with the valve seat 4.

The bellows is reduced in size and closed
at ifs lower end having an annular rib or
corrugation 13 formed on its Jower outer
periphery. The interior of rib 18 provides
& groove in which is veceived a ring or collar
16 adapted to strengthen the lower end of

1

“the bellowe. The upper end of the valve § is

provided with an enlarged anmular flange
whish is adapted to le sdjacent the rib 18,
Ty 3t

The connecting member or frusto-conical
disk 7 is engaged with both the rib 18 on the
bellows and with the flange on the valve in
sach a way as to hold the vslve frmly
against the flat lower end of the bellows.

&

seat 4 and the steam line through the casin
is open. Under thess conditions water may
drain from the conmection 2, through the
valve casing and out through the connection
3, but on any sppreciable amount of steam
entering the casing 1 & will act to expand
the metal bellows member 8, which will move
the valve 5 downwardly inio engagement
with the seat 4, and thus closes the line
through the casing 1.

Mounted within the sylphon bellows, and

8

is 2 spacer

there-
of the
serves

or tube 11, provided with openings 19
through to permit of free cirenlation
contents of ths bellows, and this tube
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to maintain the valve 5, even when open, .

§

enly a wcertain distance from its seat, and
generaily to stiffen the bellows and cause its
contraction fo proceed in a straight Yine and

88

prevenis any warpin%. The top of course

contacts #gainst the p
is contracted.

ug 9 when the bellows

The bellows here operaies as a thermostat

and n.small amount of volatile liguid is in-
troduced into the bellows when assembled.
A liguid is chosen which will operate under
the conditions which make it necessary for

a closing of the line, and for crdinary pur-.

poses we prefer to use s small amount of
alechol or similar material. - The heat trans-
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$tted to the o rough & rrimated
mimed to the aleohol through the corrugated
metal w d‘s of the bellows serves to raise the
tem gcm&c of the alcohol and to vo]kmhae

A

it, producmg' a considerable expansive forés
which is exe;ma downwardl Ly to press the
velve 5 firmly a2gainst its seat 4. As soon g8

the steam which has enter red the easing .'i;

condenses, or as soon as this cha mbﬂr £l
with condensation from the steam line, the
change in the temper mzh hqueﬁ(w the ‘was
in the bellows, and the latter contracts)
opmuw the valt e and permitting the drain-
ing of the water from *he steam line through
the lower connection.3 of the valve. ‘

T the bellows ig

The lower or closed-end of
strengthened by being made of thicker ma-
me?xai than the covruaaiea portion. While
we have found that a wall thickness of abous
nine t’afmsand‘} of an inech is SLFH(’IPI}E for
the corrugations, snd in fact gives bebler
flexibility than Cuﬂ. be secured with & glwtm
thickness, the end is desirably formed of
material Lvm mcimens of from thirty-
five to f ort iinusandth& A bellows so con-
s‘cz’ucted }“ een found to have longer life
and to be mss Hable to breskage than one
ha;vinrr the same wall thickness throughout.

A iuriner improved feature is thaé this:

lower end 15 mfegf-!l with the corl"agmed
portion &) 1l the absence of joints also les-
the daager of m@imge or breakage.

The advants; ges of our 1mpw ved trap ave
its  extreme simplicity of uoqsu;“ucmoa and
sureness of proper operation, which can of
course be initiali y de stermined by the amf)umL
and char awn' of volatile hqwd use
additional advantage consisis in me assem-
bly of the thermostatie member as a part of
the cover.

Other modes ¢
our inventicn may be
the one explained, change being .n
regards the mechsanism  herein
amvzmd the means stated "¢ any of the
zoiﬁomm_ claims or the ¢ uivalent of
siated mesns be employed.

applving the principle of
empioym instend of
ade as

i
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-and valve and maintaining uhe same in rigid
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8 pw‘swm mnrdn
plug mounted ox
ceve“'" an open wmd U’“’ 2]
member 0’1011&98& on clﬂd cioa ad 'Ji,
said member exiending into said ¢ xsng
oeimws having & na vrowed clos sed inner e
a reinforcing collm moumaa w:mn“
closed and, a Vaﬁfe, and a frusto- (‘umc
shaped connection sattached to ci
and engaging over the nﬁ“raweﬁ ema oi
bellows opposite such reinforcing
therein.
2. In g device of the character desorin
the combination of an open casing ha‘vx

,:z,,
3

o,

passage thevethrough; & cover tu fm;,:
pkr “mounted on the inner side of said
cover; an open snded, ezpans 1?3@ bellows |
meber mounted on : and dosed *)y s‘ id })1"‘1{33

sald member extending into
hellows 1*1‘»’11151 A7 AnNY J.‘ rib ﬁdj end 1%
inner @na, 2 valve moum,el gaingt such in-
ner end of said aehows, said valve having
an annular flange, and a connecting member
engaging such rib and flange on said bellows

engagemmm

3. In & device of the charncter (fies,cride7
the o mbm ation of an :meu uc.s ing having o
passage therethrough, a cover therefor, =
plug removably enga ﬂ"mo said f:ovevy an
open  ended Mp‘msﬂolﬂ daws metber
mounted on and closed by said th, salfi
membw extending into szid casing, a valve
seat pmwded on the Open end .of the oas sing
oppoesite the cover, snd a ﬂrai"e membper .re

0
i

movably drmchcd t0- seid bellows men 1bf>“
seat o S“l(\ valve seat.
‘ cuv of Janua

azm adapted
Signed bv us, this . 28x¢
2&




