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UNITED STATES

PATENT OFFICE.

HENRY LUCAS, OF LAKE, WISCONSIN, ASSIGNOR TO THE GEORGE ZIEGLER
COMPANY, OF MILWAUKEE, WISCONSIN.

STEAM=TRAP.

SPECIFICATION forming part of Letters Patent No, 594,885, dated December 7,,1897,
Applioation filed April 16, 1897, Serial No. 632,462, (No model.) '

To all whom it may concern:

-Beit known that I, HENRY LUCAS, of Lake,
inthe county of Milwaukee and State of Wis-
consin, have invented a new and useful Im-
provement in Steam-Traps, of which the fol-
lowing is a deseription, reference being had to
the accompanying drawings, which are a part
of this specification. .

My invention has relation toimprovements
in steam-traps.

The invention pertains more particularl'y to
steam-traps working on the thermostatic prin-
ciple, wherein the dlfference between the heat
of the steam and the heat of the water actu-
ates a valve to discharge the collected water.

The primary object of the inventionistoim-
prove the general construction and arrange-
ment of this class of devices, whereby simplic-
ity and better results in effective Workm@ are
obtained.

A further object residesin providing a gage,
in eonnection and combination with a steam-
trap, whereby the height of the water in the
trap may at all times be readily determined.

‘With the above and other objects in view
the invention consists of the improved con-
struction and combination of parts, as herein-
after more fully set forth.

In the accompanying drawings, Figure I is
aview of the complete device, the steam-trap
being in section and other parts broken away;
and Fig. 2 is a horizontal section on the line

‘ 220fF1<r 1.

35

It will be understood that while the inven-
tion is more particularly adapted for use in
a system of steam-pipes, yet it can be used in

various other relations—as, for instance, in

steam-engines and in steam-heating systems

- in railway-cars.
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Referring to the drawings, the numeral 3
indicates an outer casing, preferably of cylin-
drical form. "This casing is threaded at its
opposite extremities, and to the upper thread-
ed extremity is connected the downwardly-
extending flange from an upper steam-pipe
coupling 4. This steam-pipe coupling is pro-
vided with an interiorly-threaded inlet-open-
ing 5 and with a similarly-threaded steam-
outlet opening 6. The opening 5 is provided
for the purpose of connecting thereto a branch
pipe (not shown) leading from a system of p1p-

ing. The outlet-opening6is provided for the
purpose of allowing the steam to pass into the
gage, as will helemafter more fully appear.

The coupling is extended inwardly over the

- upper edge of the casing 3, and this inwardly-

extending portion is provided with a central
interiorly -threaded opening 7. The top of
the coupling is also provided centrally with
an opening 8, which is smaller than, but in
communication with, the opening 7. This
smaller opening, while not absolutely neces-
sary, is advisably provided, so that, if de-
sired, the branch pipe leading from the sys-
tem of piping may lead directly into the top
of the coupling. This opening 8 when the in-
let-opening 5 of the coupling is utilized for the
admission of steam is closed by means of a
serew-plug 9. The central opening 7 of the
coupling is threaded for the purpose of con-
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necting thereto the upper threaded end of an °

interior expansible tube 10, composed of any
suitable metal best adapted for expanding
and contracting under the effects of heat and
cold, respectively. This tube constitutes a
self-acting thermostatic valve.

By reason of the connection of the upper
end of the expansible tube 10 to the threaded
opening 7, formed in the inwardly-extending
portion of the coupling, a space 11 is neces-
sarily formed between the expansible tube
and the outer casing.

To the lower threaded end of the outercas-

| ing is also connected :a lower coupling 12,

which is provided with an angular passage
13,the horizontal portion of which is threaded
for the connection thereto of a discharge-
pipe (not shown) for carrying off the water
of condensation. The coupling 12 is pro-

-vided centrally with a threaded opening 14,

and said coupling is also provided on its
under side with a depending boss 15, through
which the opening 14 continues. The 10we1
extremity of thisbossisreduced and threaded,
and adapted to fit the threads is-a casing 16.
A bushing 17 is compressed between the up-
per end of this casing and a shoulder 18
formed .on the boss by reason of its reduced
extremity. The lower extremity of the cas-
ing 16 is open and provided with interior
threads which are engaged by a serew-cap 19.

The numeral 20 indicates a valve-seat,
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the top portion of which has inclined sides,
against which the lower end of the expansi-
ble tube or valve is adapted to be seated, said
lower edge of the tube or valve being beveled
in order Lo fit closely to the seat. The lower
portion of this valve-seat is in the form of a
threaded stem 21, which is adapted to be
serewed through the central threaded open-
ing14of the coupling 12 and to project down-
wardly beyond the lower end of the boss 15.
A jam-nut 22 takes onto this lower projéct-
ingend of thestem and isadapted to be turned
upwardly against the lower end of the boss
15. Theextreme end of tlie stem is untliread-
ed and formed square or hexagonal in shape
for the engagement therewith of a wrench or
other suitable turning-tool. Extending from
the top of the valve-seat downwardly for a
desired distanceisa vertical passage 23,which
at its lower end branches lorizontally in op-
posite directions, as indicated at 24 24, so as
to communicate Wlth an anitilar recess 24’
in the coupling 12, said recess in tiin com-
miinicating with a latersl passage 25 in the
coitpling 12.

Thé gage is provided with thé usial glass
tiibe 26, and to the upper and lower ends of
this tiibe are connected, respectively; the
cotiplihgs 27 and 28, The upper coupling
has an inwardly-extending thréaded branch
29, which connects with the upper steam- out-
let 6, and the lower coupling is provided with
a smnlm branch or extension 30; which con-
nects with the lateral passage 25 of the coup-
ling 12, These upper and lower couplings are
plOVIded respectively, with interior valves
(not shown) having the stems 81 31', respéc-
tively, which stems are provided at thelr outer
ends with the operating hand-wheels 32 89/,
respectively. Tlie lower éoupliiig is also ‘Ld-
visably provided with a discharge-faucet 33.
The two couplings 27 and 28 areé advisably
connected by means of 4 tie-rod 34.

In the operation of my inventioin the steam
which is passing through the system of stéam-
pipes is also free to pass into the steam-trap,
which, as previously stated, is connected to
the steam system by means of & braiich pipe.
The steam entering the trap passes thirough

the inlet-opening 5 into the expansible tube ‘

10.  As the water of condensation forms it
settlés in the expansible tube, and after it
reaches a height above the uppér énd of the
valve-seat it is free to pass down the passage
23 of said seat and enter the gage, so that
after the water of condensation as 113 acéuinu-

lates in the tube 10 reaches the height te- |

ferred to it will also pass into the gage, s0
that the columns of watér in the expansible

tube and in the gage will be on the same |

level. By glancing at the gage, tlieréfore, it

can be readily determined Ju&t what the‘

height of the column of watér is in the ex-
panelble tube. It will be understood that

the steam passing into the expansible tube |

heats the same and causes an elongation
thereof, so that its lower end will be ﬁ1m1y

heldagainstthe valve-seat, Afterthecolumn
of water of condensation, however, teaches a
certain height within the expansible tube
said tube will have been cooled sufficiently
to cause a contraction thereof, and conse-
quently an opening to be formed between its
lower edge and the valve-seaf. The water of
conidensation when this contraction takes
place at once escapes through the opening so
formed and passes first into an annular cham-
ber 35 and from thence into and out of the
discharge-passage 13. Before the entire col-
umn of “water escapes from the tube the tem-
peratire will have been raised sufficiently by
the steam to again expand the tube 10 and
cause its 1owe1 end to be seated, and thus
shut off the outflow of the slight column of
water still remaining i the tube It will
thiis be seen that a httle water is always left
in the tube, which acts as an efféctive water
seal against the escape of the steam out of
the expansible tube and into the discharge-
passage 13.

It is to be further noted that by providing
the steam-outlet opening 6in the upper coup-
ling 4, which outlet-opening is in commiini-
catlon with the upper coupling 27 of the gage,
steéain is also free to pass into said gage, so
that there is always a pressure of steam in
the gage on the upper surface of the columh
of W&tel therein eqial to the pressure of steam
on the upper surface of the column of water
in the expansﬂ)le tube. By operating the
hand-wheels 82 32’ the valves of the upper
and lower couplings of the gage can be closed,
80 as to prevent the entrance of steam and
water to the gage whenever this may be de-
siréd. The faucet 33 is also provided for dis-
charging the water of condensation from the
e‘(pans1b1e tube and gage whenever it may
be found necessary to do this for any purpose
before the expansible valve has been suffi-
clently cooled to unseat itself. By providing
the projecting threaded stem 21 of the valve-
seat said seat is thereby adjustable. This
allows the trap to be set so as to permit the
escape of steam at any desired pressure.

Besidés the advantages already stated and
other apparent advantarres it will be seen that
by my construction and combination of parts
all the joints are pr actically water and steam
tight. By the provision also of the casing 16,
abuttmfr against the bushing 17, a very tmht
lower Jomt is obtained, and at the same tune
when 1t is desired to obtain access to the stem
of the valve-seat for the purpese of adjusting
said valve-seat this casing may be readily re-
moved and a wrenchi apphed to the stem for
turning the same.

The space 11, formed between the outer
side of the expansﬂole tube 10 and the inner
side of thé outer casing 3, forms an annular
air-chanmber, which prev ents the outer casing
from being heated and thereby expandmn'
with the tube 10.

‘What I ¢laiti as my invention is—

A steam-trap, having a lower portion pro-
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vided with an outlet-passage and with a lat-
eral passage, a valve-seat provided with a
vertical passage in communication atits lower
end with the lateral passage of the lower por-
tion of the trap, an expansible tube in com-
munication with a source of steam-supply,
and having its lower free end adapted, when
the tube is under expansion, to bear against
the seat, and a gage in communication with

the expansible tube and also in communica- 1o
tion with the lateral passage of the lower por-
tion of the trap. :
In testimony whereof I affix my signature
in presence of two witnesses.
HENRY LUCAS.
Witnesses:
A. .. MORSELL,
ANNA V. FAUST.




