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Lo all wiwony it muwy coneer: |

Beit known that I, Warrzy S. JOHNSON, &
citizen of the United States, residing at Mil-
waukee, in the countv of Milwaukes anc
State of Wisconsin, have nvenled cefbain
new and useful Improvements in Steam-
Iraps, of which the following is a specifica-
trom. | | |

My invention pertains to that ciass of
steam-traps in which the operation of the
outlet-valve is controjled by a thermostatic
device. | |

The invention consists in a novel construc-
18 exhausted from a cham-
ber having & movable wall to which the Ot~
let-valyve is connected, 50 that when ths ther-
mostaiie device openg th
oi said chamber the pressure of the

ALMOs-
- phere upon said wail will move it and open
the valve. The constraction thus briefly

outlined and to be hereinafter explained in
detail insures prompt and reliable action
with adequate power to open the valve to
ey extent desired, the thermostatic deviee
having no other duty to perform than alter-

[ N W

nately to open and close the suction or ov.

b
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The accompanying drawings represent my
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though I do not restriet | X ¥
ticuiar application or use of the mvention or
to the specific consiruciion snown, the de-
tails being suscepiible of consideralie vapia.
tion within the scope and spirit of mv inven-
tion.
Higure 1 is a
matie, showing my

o
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vrap in connection with a
“tW’O—{)i}}E” steam - heating system, naving
Al exhausi-pump; Fig. 2, a similar view
siowing the frap applied to a Cone-pipe’”
steam-heating system with g let-exhauster;
Fig. 3, a vertical central sectional view of the
valve on a materially larger scale; Iig. 4, an
elevation, mainiy in section, illustrating a
modified form of the device; Figs. 5 and 6,
transverse sections on the lines 5 5 and 8 6 of
Fig. 3, and Fig. 7 a detail view of » modifi-
cation. |

Both in Fig. 1 and in Fig. 2 T have repre-
ed In connection with an
xhaust deviee serving, primarily, to exhaust

the airfrom the radiator to whish the trap is

applied, the exhauster being thereby made to
serve tne additional pupose of opening the
1 .4

-

1S 10 be under-

e exhaust-passage

s ey A it 30 e,
10w, essentiaily diagram-

f

- ——T——— . — ey g a1
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pioy some form of

stood, however, that the exhaust device may

be used solely taactuate the air-valve, though

1 prefer the combination and arrangement

 SNOWTL

in the more modern and pertect heating
systems 1t 1s now a cominon
oxhaust apparatus to
withdraw air from the radiators and to in-
duce or hasten an inflow of steam or hesting
agent, and the action of the exhauster is
preferably though not invariably or neces-
sarily controlled by some form of therino.
static device. In such systems the exhaust
apparatus serves to withdraw air from the

practice to em-
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radiator when the latter has cooled down and

the-steam has condensed therein; but com-
mumeation between the radiator and the ex-
hauster is ordinarily cut off when the stoam

| or other heating medium fills the radiator. A

heating plant squipped with such exhaust.
ing means lends itself peculiarly well to the
convenient and economical use of a trap such
as iere described, and the trap 1n turn facili-
bates tie prompt and certain removal of wa-
“or Liquid due to condensation of steam or
mg agent, the two thus contribut-
render the plant as a whole very effi-
1 operation.
Yo the drawings, and first to T 1g.
noter or steam: - generator
vpe; 13, a pipe opening
‘ ) adiator with
31
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troiing the delivery of steam to the radiator ;

and i, & return or discharge pipe by which
water, due to condensation of the steam,
15 carried from the radiator.
here represented as asn ordinary hand-oper-
ated valve, but may be a motor-valve econ-
trolled by thermostat, as in any of the well-
known automatic temperature - regulating
systems in common use. But one radiator
18 shown; but any desired number witl of
course be employed. F indicates My im-
proved trap, which is applied between the
racdiator  and the return-pipe E. The re-

turn-pipe K is in this view, I'ig. 1, represented
of the air-cyl-

as connecting with the intake
inder of an exhaust-pump &, the delivery-

pipe eud steam-exhaust pipe of which deliver

mto & feed-water well H. From this well
the wateris or may be returned to the boiler
A by a pump L | | -
in Fig. 2 the boiler A, steam-pipe B, radi-
e Twres 10 andl T ] . T
ator U, valve D, well H, and pump I are
shown as in Fig 1; but the steam-~trap F is
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Valve 1 is

30

S1.

igoly

-
ook

10§




&2

shown near the top of the radiator, connected |

~with the usual air valve or vent, and instead

of the discharge-pipe E having its lower end

connect with a pumnp it is carried into a pipe

J, through which steam or other fluid is caused
to pass under pressure. The end of pipe I 1s

~ fashioned into or furnished with a nozzle. a,
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of pipe I or It

centrally placed within pipe J, and as a con-
sequence the rapid passage of steam or other
fluid through pipe J and about the nozzle ¢
causes air to be drawn downward through
the pipe K. |

Referring now to Fig. 3, the construction of
the steam-trap ¥ will be explained. XK indi-
cates a valve shell or casing having two
threaded necks ¢ and d to receive, respec-
tively, the short pipe or nipple ¢, by which 1t
is connected with the radiator and the end
Within the shell 1s formed
a cdiaphragm f, provided with a circular pas-
sage or opening, the wall of which is beveled
to form a valve-seat. L indicates a cap or
cover for the casing K, terminating in a neck
which is externally threaded to receive a
roke or-frame A and a eap-nut or gland N,
which latter serves to retain in place and
press down a follower ¢, Ly which is com-
pressed the wicking or other packing #,
placed within the recessed upper end of the
neck. The packing serves to form an air and
stecam tight joint around a tube O, of iron or
other material, having a relatively low co-

carrying at its lowerend a valve-plug 7, adapt-
ed to fit the valve-seat in diaphragm f and to
close the passage therein. Tube O 18 mov-
able through the stuffing-box in the valve-
cap and terminates in a cap-piece P, pref-
erably screwed upon the upper end of the tube.
The cap-piece is. bored out for a considerable
portion of its length to form, in eftect, a con-

‘tinuation of tube O, and 1its ufjper portion

has an axial Ferfomtion 7 of smaller diameter,
around the lower end of which is formed an
annular valve-seat k. The cap-piece P is also

formed with a horizontal flange or circular

plate [ and above this is exteriorly threaded
to receive a nut m. Encircling the portion
of cap-piece P above the flange or plate [
resting upon said flange and clamped between
the same and a metal plate n, is a sheet Q, of
leather, rubber, or other flexible material,
impervious to air, the parts being clamped
together by the nut m, as shown. X} indl-
cates a dome-shaped shell or casing, carried
by the yoke or frame M and preferably of cir-
cular form. To the lower face of the shell R
and between it and a clamping-ring 5 is se-
cured the circular edge of the flexible sheet
Q, which is thus made to serve as a movable
lowerwall to the chamber of shell R. | T indi-
cates a rod of metal or other material, having
a relatively high coefficient of expansion and
contraction as compared with the tube O, so
that when subjected to the same or approxi-

efficient of expansion and contraction and |'spring Y, theu

816,474

mately the same increase in temperature sald
rod will elongate more rapidly than the tube

0. The lower end of the rod T 1s stepped

a serew-threaded block U, which is screwed
into the lower end of the valve-plug ¢, the
screw - threaded block and the valve-plug
having a common axis. Block U has a nick
or groove in its lower end to receive the blade

or bit of a screw-driver by which it may be

turned in or out to adjust the block and the
rod T, carried by it, so that the upper end of
said rod shall be nearer to or farther from
the valve-seat k. The diameter of rod T 18
enough less than the internal diameter ot

tube O to afford a clear passage-way for the

travel of air between them, and the valve-

plug i is provided with passages 0, opening.

from the lower end of the valve into the space
between the interior of the tube O and the
rod T. A nassage may, however, be made
through the bloci U, provided only it open
at the lower end of the valve-plug and within
the area of the openiag in the LTia:phragm 7.
Fig. 7 shows the block U with such passage-
way through it. The shell or casing R is
formed with an upwardly-extending neck or
boss, into which is threaded a tubular exten-
sion V, to which is applied a cap-nut W,
formed with a dewnwardly - extending cen-
trallv-arranged stemp. This stem is forme
or furnished with an-enlargement X, serving
as an abutment or bearing for one end of the
per end of which bears against
the abutment X, and the lower end of which
encircles the upper end of cap-piece P and
bears upon the nut m thereof, as plainiy seen
in Fig. 3. The abutment X may be a fix-
ture upon the stem, but will preferably be in
the form of a nut adjustable upon the stem in
any convenient way—as, for Instance, by
threading the two parts and screwing one upon
the other.
user to vary the compression of the spring
Y as desired, the purpose ot the spring being
to press down the cap-piece P, the rod O, and
the valve-plug 7. The abutment X will be
constructed to permit passage of air from one
to the other side of it, a perforation being
shown in Fig. 3 for that purpose. The cap-
nut W is provided with an air-inlet ¢, con-
trolled by a conical - pointed screw - plug 7,

nicked or slotted to receive the bit or blade of

g screw-driver, so that the plug may be

Such adjustment will enable the.
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turned to vary the capacity of the inlet g as .

desired. In practice it wili be adjusted so

that the area of the inlet shall be appreciably

less than that of the passage j in the cap-
piece P. These proportions may be fixed,
in which case the screw - plug r may be
omitted; but it is deemed better to provide
for adjustment in order that the necessity

120

12K

for extreme accuracy in drilling or producing -

passages may be avoided and that the rela-
tion may be established and varied accord-

I"ing to requirements.

i3¢



The device being constructed as above sef; |

forth, ifs operation is as rollows:

| Assuming
that the radiator should become

filied with

~Steam or other heatine medium, the rod T

5

L.,

wouid be expanded by the heat thereof and

- would close the passage 7 by seating acainst
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the entire foree of the suciion wi

casmng R.

pand; but said rod

the valve-seat k. Hence no air could be drawn
by the exhauster through the tube O or from
the chamberin the dome-shaped shell or cgs-
g K. As air is admitted through the inlet
g and the flexible

pressed by the-pressure of spring Y upon
the cap-plece P, said paris, and with them
the valve-plug s, are. pressed down so that
the valve seats and closes the outlet from the
vaive shell or casing into the pipe E. It at
any time the steam be shut off with valve-
piug 4 seated, the radiator wil]
the steam will condense and form water,
which will acecumulate in the base of the ra-
diator and in the valve-shell K, and will
couse tha

but gwing 1o the higher ratio or coeflicient of
expahsion and contraction of the rod T it
wili shorten more than the tube O, and henece
its upper end will be withdrawn from the
veive-seat I, thus
valve-plig 4 being at this fime upon its seat,

ﬁ be applied
to drawing air through ihe Passage 7 and be-
tween rod T and the inierior of tube O.
Thus air will ba withdrawn from the Interior
Space or.cnamber of the dome-shaped shell oz

casing R and will produce g more- or less
neariy perfect vacuam therein, according to
the force of the suction and the relative eg-
7 paksages 7 and q.

‘-1 . i 1 Ty mey ot
acitios o 8 the agsage
. -+,

€18 purposely made very small, sufficiens oniy
te permii destruction of the vacuniv when
the device remains for some time ! - from
suetion, the air will be almost wi v ex-

hausted frore the chamber of said sl or
' As a consequence of the apsence
of pressure on the upper side of the flexible
wail or diaphraem (2 and the full pressure of
the atmosphere on the lower and extended
surface thereof, said wall or diaphragm will
be forced upward with g pressure of many
pounds, Insuring the prompt and adequate
movement of the valve-plug 4 from its seat
and the full opening of the outlet-passage.
The water accumulated within the base of
the radiator will then flow freely into pipe K,

alded by the suction in said pipe, and this
-outilow will ¢

ntinue as long as there is either
water or airscontained within
the downflow of the water around the valve-
plug + itself tending to produce _
flow of air through the tube O. When the
water and air are both drawn from the radia-
tor and steam or other heating medium en-
ters and fills the same, the increase in tem-
perature produced by the heating agent will
cause both the tube 'O and the rod T to ex-
1" expanding more rapidly

diaphragm or wall Q is de-

gradually cool, |

tube O and rod T both to contract ;

opening passage 7. The

the radiator,

a downward

~atmosphere will

‘ratus thus constructed is

f

than tube O its upper end will speedily seat
itself against the valve-seqt 7 and close the

passage 7, thus preventing any further with-.

drawal of air from the shell or casing R.  Ag,

‘however, the passage g Temains open, air will

shell or chamber above
or diaphragm Q, so thai the
press equally on both faces
thereof and the spring Y will be free to force
down the flexible wall and the valve-plug
connected and moving with it. Tn this Way
the valve will be closed whenever the ajp
has been withdrawn from the radiator and
steam or other heatine medium has been
drawn in to take its place. The stem e

find its way into the
the flexible wall

SCTVES Or may serve as a stop to limit the rise

of the flexible wall and parts carried by it.
Lhe thermostat may obviously be located
elsewhere than in the valve-stem—as, for in-
stance, in the outlet or discharge pipe. Such
an arrangement 1s illustrated in Fig. 4, in
which corres onding parts are designated as
in Fig, 3. Igstea.d_., however, of placing the
thermostat within the valve rod or stem a
solid rod  is employed to carry the valve-
piug 2, and an independent air-pipe 0% is car-
ried from the shell or casing R down to the
outlet-pipe &, where it connects with a
S, extending inward toward the center of sald
pipe.. The thermostat in this case consists,
preferably, of a bimetallic bar or strip P’
made fast to the interior of the pipe I at one
end and having its other or iree end ar-
ranged to lie against and close the mouth of
the nipple s when the temperature rises and
to move away therefrom as the temperature
talls.  This action is due to the well-known
pending of a bar composed of two metals of
cnequal coeflicients of expansion and con-
“actlon, the more expansible meta] respond-
usg more quickly and strongly to changes of

i

in the example represented the steel side
would therefore be next the nipple and the
brass side away therefrom. Hence upon the
elevation of temperature the bimetallic har
P" would swing to and bear against the
mouth of the nipple, and
the temperature it would SWing away from
and open the nipple. The action of the appa-
precisely the same
as that of the apparatus shown in Fig. 3—
that is to say, when the radiator is full of
steam and the outlet-passage into pipe B is
open thermostatic bar P’ will cloge the nip-
ple s, and hence the air will not be exhausted
irom the space or chamber above the fiexible
wall or diaphragm Q. When, however, the
heating medium is cut off and the radiator
cools, bar P’ wil] swing away from and open
the nipple s, and the suction downward
through pipe E will canse
from the-space or
phragm Q through

pipe O thus- creating s

| Vacuum more or less nearly perfect ahove

cinperature than the less expansible one.

on a lowering of

air to be exhausted .
chamber above the dia-
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the wall or diaphragm Q and causing the
same {0 be forced upward by the pressure o1
the atmosphere beneath. his in turn will
cause the lifting of valve-plug < and the oui-
flow of the water, and the suction will be-~
come effective to remove air from within the
radiator and induee an inflow of steam theve-
into. Thisis but one of numerous variations
of which the invention is susceptible.

It will be observed from the foregoing de-
scription that this apparatus is constructed
and arranged to permit the escape of water

of condensation, and that it is well adaptad.

to use wherever water accumulates through
such condensation in & chamher containing
steam under considerable pressure, because
while allowing the water to pass off freely the
valve is promptly closed when through dis-
charge of the water the steam is perraitted to
come into contact with the thermosiatic de-
vice. It is thus rendered praeticelly impos-
sible for water to accumulate in any consid-
erable quantity in a steam radiator, trap, or
the like provided with this valve &mlp ex-
haust mechanism, because as soon as the
valve seats and the water accumulates the
thermostatic bar contracts. and opens pas-

sage §, thus connecting the exhaust with the

valve-retracting motor. |

" The utilization of suction apparatus al-
ready present and provided for other pur-
poses renders unnecessary the provision of

- other and special suction-pipes or suction ap-
paratus, and since the suction required is

35

capacity of apparatys commonly
,thﬁ} being found to ble}ssufﬁcient for

small it is found upnecessary to increase the

][;rovided,

- poses.
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 having a valve-seat; a valve-piug

55
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Having thus described my invention, what
I claim 18— 5

1. In combination with a steam-trap hav-
ing an outlet provided with a valve-seat, &
chamber having a movable wall exposed on
one side to the atmosphere; a valve-plug
connected to and movable with said wall and

‘adapted and arranged normally to close said

outlet; and a suction device connected with
the interior of said chamber and serving to

- withdraw the air therefrom and thereby to

unseat the valve, substantially as described.
2. In a steam-trap, the combination of 2

valve shell or casing provided with an outlet

adapted

and arranged normally to close said outlet !

‘hollow shell or casing provided with a mov-

able wall having one face exposed to the ex-
ternal atmosphere; a connection between
said movable wall and the valve-plug; a suc-
tion device communicating with the intertor
of the shell or casing and serving to withdraw
air therefrom; and a thermostatic device
controlling communication between the suc-

tion device and said shell or casing, substan-
tially as described.

oth pur-

- 816,474

| 3. Tn combination with a valve shell or
| casing provided with an outlet-opening hav-

 ing with the valve-casing on the delivery side
arranged normally to close said opening; a
motor shell or casing provided with a mov-
| able wall or member exposed on one side to
 ihe external atmosphere; a pipe or tube con-

ing with the suction-pipe; and a thermo-
' static device applied to said pipe or tube and
g serving to cut off all communication between
- the valve-chamber and the motor-chamber
| wher the temperature rises, and to open the
' saime when the temperature falls below a pre-
detorrained point.
! 4. The lherein-described steam-trap com-
prising & shell or casing having an outlet-pas-
' sage, and adepted to be connected with the
k steam or water space of a vessel or chamber
{0 be relieved, and with an exhauster; a mo-
 tor shell or casing R earried by the valve shell
L or casing and provided with movable wall Q
sxposed on one side to the atmosphere; tube
O connected with said wall, passing into the
valve shell or casing, and provided with a
valve-plug 4 and passage J; expansible rod T
mounted within tube O, and adapted to seal
and unseal the passage j; and spring Y, serv-
ing to press downward the movable wall Q
and the parts carried thereby. |
5. In combination with a chamber or ves-
-el adapted to contain heated pressure fluid;
a valve shell or casing connected with said
chamber or vessel and provided with an out-
let, having a valve-seat; a valve controlling
said outlet; a motor-chamber fixed In rela-
_tion to the valve shell or casing and provided
with 2 movable wall exposed on one face to
| the atmosphere; a tube connecting said mov-
able wall with the valve-plug and formmg &
passage of communication between the mo-
tor-chamber and the space below the valve-
seat: a suction apparatus connected with the
outlet of the valve shell or casing and adapt-
od to draw air from the motor-chamber
through the tube connecting the valve-plug
and the movable wall; and a rod or bar con-
tained within, and of relatively greater ex-
pansibility than, the tube, adapted and ar-
' ranged to close the passage through said tube
upon an increase of tem erature beyond &

predetermined pomnt, an |

to olpen sald pas-
sage when the temperature falls below said
point. |

6.
prising valve shell or casing K; valve-plug +;
tube O, provided with cap-piece P, having
passage j, rod T mounted within the tube O;
fexible disk or diaphragm Q having one face
exposed to the atmos]phere ; shell or casing R,
provided with air-inlet ¢, and spring Y, all
| substantially as described and shown.

| of said ovening; a valve-plug adapted and

% necting the interior of the motor shell or'cas-
)
%

The herein-described steam-trap com-

05

ing & valve-seat, & suction-pipe communicat- -
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from ¢

818,474 .

.

7._In combination with valve snell or cas-
mg K, and valve-plug 7; shell op casing R
provided with movable wall Y, having one
face exposed to the atmosphere, and with an
air-inlet ¢; a stem connecting said wall with
the valve-plug «; Spring Y bearing upon wall
Q; a pipe or tubular connection extending
€ space within the chamber R, to a
point below the valve-plug: and g
static device serving to close and open said

- tonnection, as the temperature riges and falls,

20

25

3. In a steam-trap of the character de-
scribed, the combination of g valve-casing
and valve:; a

chamber R and a movable wall or member )
. - _ - !

for said chamber, connected with sald valve;

means for normaliy pressing said valve to-

ward 1ts seat; means for exhausting the gir

sure of the atmosphere on the exposed face
of the movable wall or member to move the
valve in opposition
and an air - inlet opening into the motor
chamber and provided with g regulating-
valve, whereby air is permitted constantly to
enter said motor-chamber,

tfluid-pressure motor for actyu- ;
ating said valve, comprs sing a holiow shell or

adapted by
o1 | close and
irom the motor-chamber. to cause the pres- ;

to thé closing devices s

but is prevented |

!

from destroying the action of the suction de-

vice therein

9. The herein-described steam-trap, com-
Prising a valve shell o casing having an out-
let-opening provided with a valve-geat: g
valve-plug to close said outlet; a yoke or
irame supported 0y the casing; a shell op
chamber supported by the yoke or frame ;)
tdexible disk or sheet forming one wall of said

chamber; a neck or extension rising from said
- chamber; a-cap applied to said neck and Dro-

vided with an air-inlet ; & valve for regulating
the capacity of said inlet ; & Spring contained
within the neck: an adjustible abutment for
sald spring: a tube connecting the diaphragm
or movable wall and the
eXpansible rod mounted within sa1d tube and
1ts expansion and contraction to
L0 open the passage through said
tube, all substantially as set forth.

in testimony whereof | have
name to this specification in the
two subscribing witnesses, - o

WARREN S. JOHNSON.

Witnesses: ’ -
ADELINE A, JOHNSON,
LLrrorp A, Lopw.

valve-plug; and an.

signed my
presence of |

. @j
o
1.I" . .
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