
987,344                between adjacent re-entrant angles. A hole     sides
33 and 35. The bimetallic element 11B               29 is formed at the
common centre of the     is formed so that when it is heated the sides
three beams and the stem 8 passes through    33 to 36 become less curved,
i.e. they be-                the holes 29 of the several pairs of elements
come flatter and taller. The element 11B            5   1lA that replace
the pairs of elements 11.     can be fitted between two parallel horizontal
70 The two elements 11A  of each pair are       plates (not shown) the
lower one of which                mirror images of each other having regard
rests on top of the cylindrical member 3, the                to the
materials of construction. The ele-     element l1B resting on this lower
plate, the                ments 11A  are of the same size and shape
upper plate resting on the element and the           10  and are stacked
with all the arms 23 in      lower nut 12 bearing on top of the upper
75           alignment so that all the other arms are also  plate. If
desired, however, the lower plate               in alignment. The elements
11A  are con-     can be omitted and the element l1B disposed structed so
that when they are heated the    around the upper part of the cylindrical
beams of each element deflect in the same    member 3, the lower edges of
the sides 33           15  direction, the concave side of each element
to 36 resting on the bottom wall of the       80               facing the
concave side of the other element   casing 1.               of the same
pair.                              In use of the trap fitted with the
element                  It will be understood that in use of the     11B,
the upper plate initially rests on the               trap having the
elements 11A  the operation    upper edges of the taller sides, i.e. the
sides           20  of the valve constituted by the head 9 and     34 and
36, and is clear of the upper edges of 85                seat 10 is upon
rising temperature initially   the sides 33 and 35. Thus at lower tempera-
controlled by the co-operating arms 23 and     tures and pressures the
sides 33 and 35 are                the co-operating arms 24 of the pairs of
ele-  inoperative so far as having any effect on                ments llA,
the arms 25 to 28 of each ele-    the characteristics of the steam trap are
con-           25  ment 11A being out of contact with the arms    cerned.
For higher temperatures and pres-     90                25 to 28 of the
other element 11A  of the    sures, however, all four sides 33 to 36 bear
pair. As the temperature and pressure of the   on the underside of the
upper plate and                fluid in the chamber 2 increases the arms 25
apply force to the valve stem  8. Thus the                and 26 become
effective when their free ends   trap has the same kind of operating
charac-           touch each other and eventually the arms 27    teristic
as that of the trap of Figures 1 and 95 



and 28 become effective. The curve through     2. That is to say, it has a
response indi-                the points corresponding to the various pres-
cated by the lines 20 and 21 in Figure 5.                sures and
temperatures at which the valve      Instead of two pairs of sides the
element                opens consists of (i) a first straight line 30 of
may have three or more pairs of sides, the    35  steep slope and which
corresponds to opera-    pairs coming successively into operation with100
tion of the valve in which the long beams    increasing temperature and
pressure. having the arms 23 and 24 are effective,         It will be
understood that when the stem                whereas the shorter beams
having the arms    trap has elements 11 or 11A, provision is
25 to 28 are not effective, (ii) a second    made for preventing  the
individual ele-           40  straight line 31 of smaller slope where the
ments from rotating relative to each other.  105
intermediate beams having the arms 25 and                26 become
effective (in addition to the long     WHAT WE CLAIM  IS:-
beams having the arms 23 and 24, and (iii) a     1. A steam trap comprising
a chamber and                straight line 32 of still smaller slope where
a valve for controlling escape of fluid from           45  all the arms 23
to 28 are effective in apply-  the chamber, the valve having an operating
ing force to the stem 8.                     member which in use is
arranged to be sub-  110                  Figure 4 illustrates a bimetallic
element  jected, in the valve opening direction, to a               1lB
that can be employed in the trap of     force dependent on the pressure of
fluid in               Figure 1 to replace all the elements 11. The   the
chamber and, in the valve closing direc-           50  element 11B is of
rectangular form in plan     tion, to a force applied thereto by a tempera-
view having four sides 33, 34, 35 and 36.    ture-responsive means disposed
in the cham-  115                Each side 33 to 36 is arcuate in vertical
ber, the force applied by the temperature-                section, the
concave surface of each side    responsive means increasing with increas-
facing outwardly. The central part of the    ing temperature in the
chamber, the tem-    55  end of each side 33 to 36 is joined to the
perature-responsive means including at least          central part of the
adjacent end of the adja-  one bimetallic element which deflects when   120
cent side. Thus in plan view the element     the temperature in the chamber
is increased,                11B appears as a rectangular frame the peri-
each element being a single integral member                phery of which
has a 90 re-entrant angle    the periphery of which in plan view has at
60  at each corner. The upper and lower por-     least 2K+2 re-entrant
angles (K  being an               tions of the sides 33 to 36 form
projecting    integer) such that a projecting part of the  125
parts between adjacent re-entrant angles. The  element is formed  between
adjacent re-               sides 34 and 36 of the same height and
entrant angles, the element being shaped and               length as are
the sides 33 and 35, the sides   arranged such that with increasing
tempera-           65  34 and 36 being shorter and taller than the    ture
and pressure in the chamber, more of    
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4                                          987,344         said parts
become effective to apply a closing  has a single bimetallic element in the
form        force on the valve.                           of a frame having
2n+2 sides, where n is an  30          2. A trap according to claim  1,
wherein      integer, opposite sides being parallel and of       the
temperature-responsive means includes a     the same height and length,
each side being   5   pile of bimetallic elements, the elements     of
strip form and shaped to be arcuate in a       being arranged in pairs and
such that the       section taken penpendicular to the plane of
elements of each pair become concave to-      said frame, the heights of
the sides changing  35       wards each other upon heating thereof,
with changing temperature and the heights       and wherein each element is
in the form of    of the pairs of opposite sides being initially   10  a
plurality of crossed beams, the beams being   different one pair from
another and the cen-       of a different length one from another and
tral part of the end of each side being joined       the elements being of
the same size and shape   to the central part of the adjacent end of 40
and orientated so that in the pile beams of     the adjacent side.
the same length are in alignment             5. A trap as claimed in claim
4, wherein   15    3. A trap according to claim  1, wherein    said sides
are concave outwardly.       the temperature-responsive means includes a
6. A steam trap as claimed in claim 4 or       pile of bimetalic elements
of the same size     5, wherein the bimetallic element is heated  45
and shape and arranged in pairs such that     the sides become less curved,
i.e. they become       upon heating the elements of each pair be-
flatter and taller.   20  come concave towards each other, and where-
7. A steam  trap substantially as herein-       in each element is in the
form of a plurality   before described with reference to Figures 1,
of crossed beams, the beams being of  the     2 and 5, or 1, 3 and 5, or 1,
4 and 5 of the  50       same length but different thicknesses one
accompanying drawings.       from  another and the elements in the pile
HASELTINE, LAKE & CO.,   25  being orientated such that beams of the
Chartered Patent Agents,       same thickness are in alignment.
28, Southampton Buildings, Chancery Lane,          4. A  steam trap
according to claim  1,                  London, W.C.2.       wherein  the
temperature-responsive means             Agents for the Applicants.
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