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.··· COMPLETE SPECIFICATION. 

Improvements in or relating to Steam Traps. 

We, SPIRAX-SARco · LJMITBD, a British Figure 1. .. The casing 1 encloses a chamber 2 
Company, of 130/132, St. George's Road, which is connected to a steam system (not 
Cheltenham., Gloucestershire, do hereby de- shown). A cylindrical member 3 is secured 
elate the invention, for which we pray that a by screw-threading in a hole 4 through the 46 

5 patent may be granted to us, and the method bottom wall of the casing 1. The cylindrical 
by which it ~s to be performed., to be particu- member 3 has a vertical bore 5 therethrough, 
larly described in and by the following state- the bore· being of reduced diameter near the 
nient:...:._ top of the cylindrical member 3 and a shoulder 

This invention relates to steam traps. 6 being forined where the change in diameter 50 
10 Acc<>rding to the present invention there is takes place. A hexagonal flange 7 is formed 

provided a steam trap having a chamber and on the outside of the cylindrical member. A 
a valvefor permitting escape of :fluid from the port 6A extends from the bore 5 at a location 
chamber, the valve being-under the control of just below the shoulder 6 to the exterior of the 
a pile of bimetallic elements arranged in pairs cylindrical member 3 at a position above the 55 

15 such that the elements of each pair become flange 7. : A valve stem 8 is disposed in the 
concave towards each other upon heating bore 5~ the stem _being a sliding fit in the re­
thereof ·by fluid in the chamber, wherein duced diameter. portion. of the bore 5. The 
adjacent· elements in the pile· are shaped to ·. lower end. of the stem 8 carries a frusto­
niaintain substantially the whole of the facing conical valve head 9 which co~opei:ates with a 60 

20 surfaces of said adjacent elements spaced from seat 10 formed at the lower end of the bore 5. 
each other and accessible to :fluid in the The upper _end of. the stem 8 projects up­
chamber in all conditions oftlte trap. wardly from the top of the cylindrical member 

For a better UD.der8tanding of the invention 3 and has thereon a pile of bimetallic elements 
and to $how how the same may be carried into l1 and nuts 12 for holding the assembly to- 65 

25 effeet; reference will now be made, by way of gether. ·The bimetallic elements 11 are of the 
ex3fD.ple, io th~ accompany:ing drawing, in same· ~ize: and shape. · Each bim~tallic ele­
which:- ·. • . ·· ment ts formed from sheet matenal and in 

·Figure 1 is a sectional elevation of part of a effect has· three crossed beams, viz. a long 
steam trap, · · . · · . · beam that includes arms 12 and 13, an inter- 70 

30 F:iBw'e 2 ;is, to ail enlarged scale, a plan mediate length beam that has arms 14 and 15, 
Vievi-of a pile of bimetallic elements used in and a short beam that has arms 16 and 17. 
the trap.:..o:t:Figure l, and · .... · .• ·. The central portion 18 where the three beams 

· . Figure 3 is a section on 111~111 ofFigure2. merge has a hole 19 formed at the common 
Th~~~~ trap shoWn. in the drawing is an centre of the three beams. The valve stem 8 75 

35. improved form of the steam trap descri~~ in passes through the holes 19 of. the bimetallic 
the Complete Specification of Application e~ements ·• emplored .in the trap. A raised 
No. 30831/63 (Specification No.· 987,344) nng·20 concentric wtth the.hole 19 is formed 
with reference to Figures 1and3 of the draw- on the central portion 18 by. a pressing 
ings accompanying that· Specificatjoil. ·The operation. The end portic>ns of the.arms 12 80 

40, improved steam trap of Figure 1 has a casing to 17 are tapered and the.tips of all the arms 
1 only the bottom part of which is shown in of each element are bent ·over in the same 

[Pnce 48. 6d.] 
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direction as illustrated at 21 in Figlire 3~ · The - irients 11. ':With continuing increase of tem- J bent-over tips project on the side of each perature . the upward. force on the stem 8 
element opposite to that on which the raised arisfog from the beams that have the arms 12 
ring 20 is formed. _ and l3 increases to oppose the downward 

5 In the pile of bimetalli~ elements 11, the_ force c;m. the _ stem 8 arising from the fluid 70 
elements are· arranged in· pairs, the two ele- presstire acting on the valve head 9; Eventu-
ments of each pair being mirror -images of ally with increasing tC,mperature the free ends 
each other having. regard to the material$ of . ofthe arms 14 and 15 of each element 11 en- -

·construction. In Figure· 3 the central bi- ·counter the free' ends of the arms 14and 15 of 
IO meta:llic element 11 and the right-hand one the other element liofthe.same.pair. Subse- 75 

are two elements of a pair. It will be noted quently with. still further inerease of tempera-
that the tips of·the arms 12 touch and-the ture, the free ends ofthe a.mis 16 and 17 of 
tips of the arms 13 touch. Guides _.(not each elemenl 11 encounter the free ends of the 
shown) are provided for maintaining all the arms 16 and 17 of the other element 11 of the 

15 · arms 12 in alignment In the cold condition pair. The parameters- of the bimetallic ele- ·- 80 
which is the condition illustrated in Figure 3, mentS 11' in' relation· ti:> the effective area of 

-, the tips of the arms 14 to 17 of each element the valve head 9 against which the fluid in the . 
touch the tips of the corresponding arms of chamber 2- operates are chosen such that the 
the other element of the pair. : 9ll heating of valve will. b~-open when the temperature in 

.20 the pile of bimetallic elements the central the chamber 2 is lower. than a predetermined 85 
portions 18 of the two el<mlents of each pair _ amount below that corresponding to the tem-
move further apart- . The ring~ 20 of .each• -petature of saturated steam at the pressure 
element touches the ring 20 of one of the bi- prevailing in the chamber. When the tem-
metallic elements of an adjacent pair in- the peratUre in the chamber 2 is higher th~ the 

25 pile of el~ents~ , , .. -- _-_ , --- · - - predetermined- amount belqw that corre- 90 
- -It will be-understood that a8 the elements 11 sp'onding to · the_ . temperature of $8.turated. 
are within the chamber 2, they are in com• steam at the Jressure prevailing in th.e 
nninication With the steam- system-to which chamber the y ve is shut._ The successive 
the casing 1 is connected.- ·With the chamber coming into -·operation _of the arms_ pf the 

30 2 in -a -cold_ condition, the. el~nients 11 are bimetallic elements enabl¢s the curve through 95 
in: their undeflected state as indicated in the points corresponding to the various ~m.:. 
Figures 1 and 3. • Thelowest element U rests peratures. and pre8sures at which the valve 
on top of the cylindrical member 3 and the opens to be adapted-to the curve of tempera-
lower nut 12 rests.on the top element.H~ the ture against sa~tion pressure of steam. _ 

35 valve head 9 being spaced from its co-operat-: - The effect: of the raiSed. rings 20 and the 100 
mg· seat· 10. Thus the chamber 2 coiilm.Uni~ bent-over tjps of the -arms of the_ bitn.etallic 
cates via the port 6A, the space 22 that -is elements is to maintain, in all conditions of 

-between the stem 8 andthe wall of the bore S, the trap,- substantially the whole .of both 
and the seat 10 with atmosphere. --- Upon the surfaces of each.bimetallic element free to be 

40 chamber _ 2 b~~ hot, the elements 11 washed b~ ~l!id in the trap, !ht:reby to obtain 105 
deflect, becommg _· ternately concave and good sensttiVIty of the trap m_1ts response to 
convex uppermost, the lowermost element 11 changes of temperature. 
becoming. concave upwardly-and the upper-

_ WHAT WE CLAIM IS:~ most element convex upwardly. The free 
45 endsofthearms-12and 13 of each element ll 1. A steam trap having a chari:i.ber and liJ. 

remain in contact with the free ends of the valve for permittW.8 C$CB.pe of fl.uid from the 110 
arms 12 and 13 of the other element 11 of the chamber, the valve being und,er the.co11trol of 
same pair but the free ends of the arms 14 to a pile of bimeta1Iic elements arranged in_ pairs 
17 of each element.become spaced-from the such that the elements of each p~r. become 

50 free ends of the arms 14 to 17 of the other concave towards each 0th.et upon h#ting 
element.of the pair. · This occurs because the thereof by :ftuid in .th~ c~ber, ,w~erein 115 
beam •that includes the arms 12 and 13 is adjacent· elements in the pile are sb.llffed to 
longer than the beams that have the arms 14 maintain substantially the whole,.of the,-facii:J.g 
to 17 so that the free ends of the arms 12 and surfaces of said adjacent ~lemenls . st>aced 

55 13 -deflect to. a :greater .extent than" the free from each other and accessible to fiUid.-in the 
ends of the arms 14 to 17. It will be under:- chamber in all conditio:µs of the tr~.P ... -: -, 120 
stood that the deflection of the- elements 11 2. A steam .trap as claimed i*-·cTaim 1, 
causes- the nuts 12 -and the stem 8 to rise wherein contacting peripheral portions of the 
whereby the head .. 9. eventually closes the elements of each pair are shaped to n;taintain 

60 valve seat 10 . and communication between substantiatly the whole of the facing surfaces 
the chamber 2 and atmosphere is prevented. of said adjacent elem~ts of each pajr spaced 1.25 
-The pressure of. fluid-· within the chamber 2 from each other and accessible to :fluid in the 
acts on the frusto~conical valve head 9 and chamber in all conditions of the ~p,. - --
-tends to urge the •stem downwardly against __ 3. A trap as cl::Unied in clmm 1 or 2, 

65 the action of the arms 12 and 13 of the ele- wherein projections are formed, on the ele-
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~rection as illustrated at 21inFigure3. The 

bent-over tips project on the side of each 

element opposite to that on which the raised 

ring 20 is formed. 
5 In the pile of bimetallic elements 11, the 

elements are arranged in pairs, the two ele­

ments of each pair being mirror images of 

each other having regard to the materials of 

construction. In Figure 3 the central bi-

10 metallic element 11 and the right-hand one 

are two elements of a pair. It will be noted 

that the tips of the arms 12 touch and the 

tips of the arms 13 touch. Guides (not 

shown) are provided for maintaining all the 

15 arms 12 in alignment. In the cold condition 

which is the condition illustrated in Figure 3, 

the tips of the arms 14 to 17 of each element 

touch the tips of the corresponding arms of· 

the other element of the pair. On heating of 

.20 the pile of bimetallic elements the central 

portions 18 of the two elements of each pair 

move further apart. The ring 20 of each 

element touches the ring 20 of one of the bi­

metallic elements of an adjacent pair in the 

.25 pile of elements. 
It will be understood that as the elements 11 

are within the chamber 2, they are in com­

munication with the steam system. to which 

the casing 1 is connected. With the chamber 

30 2 in a cold condition, the elements 11 are 

in their unde:llected state as indicated in 

Figures 1 and 3. The lowest element 11 rests 

on top of the cylindrical member 3 and the 

lower nut 12 rests on the top element 11, the 

35 valve head 9 being spaced from its co-operat­

ing seat 10. Thus the chamber 2 communi­

cates 1ia the port 6A, the space 22 that is 

between the stem 8 and the wall of the bore 5, 

and the seat 10 with atmosphere. Upon the 

40 chamber 2 becoming hot, the elements 11 

deflect, becoming alternately concave and 

convex uppermost, the lowermost element 11 

becoming concave upwardly and the upper­

most element convex upwardly. The free 

45 ends of the arms 12 and 13 of each element 11 

remain in contact with the free ends of the 

arms 12 and 13 of the other element 11 of the 

same pair but the free ~nds of the arms 14 to 

17 of each element become spaced from the 

50 free ends of the arms 14 to 17 of the other 

element of the pair. This occurs because the 

beam that includes the arms 12 and 13 is 

longer than the beams that have the arms 14 

to 17 so that the free ends of the arms 12 and 

55 13 deflect to a greater extent than the free 

ends of the arms 14 to 17. It will be under­

stood that the deflection of the elements 11 

causes the nuts 12 and the stem 8 to rise 

whereby the head 9 eventually closes the 

60 valve seat 10 and communication between 

the chamber 2 and atmosphere is prevented. 

The pressure of fluid within the chamber 2 

acts on the frusto-conical valve head 9 and 

tends t<' urge the stem downwardly against 

65 the action of the arms 12 and 13 of the ele-

ments 11. With continuing increase of tem­

perature the upward force on the stem 8 

arising from the beams that have the arms 12 

and 13 increases to oppose the downward 

force on the stem 8 arising from the fluid 70 

pressure acting on the valve head 9. Eventu-

ally with increasing temperature the free ends 

of the arms 14 and 15 of each element 11 en­

counter the free ends of the arms 14 and IS of 

the other element 11 of the same pair. Subse- 75 

quently with still further increase of tempera­

ture, the free ends of the arms 16 and 17 of 

each element 11 encounter the free ends of the 

arms 16 and 17 of the other element 11 of the 

pair. The parameters of the bimetallic. ele- .. 80 

ments 11 in relation to the effective area of 

the valve head 9 against which the fiuid in the 

chamber 2 operates are chosen such that the 

valve will be open when the temperature in 

the chamb~r 2 Js lower than a predetermined 85 

amount below that corresponding to the tem­

perature of saturated steam at the pressure 

prevailing in the chamber. When the tem­

perature in the chamber 2 is higher than the 

predetennined amount below that corre- 90 

sponding to the temperature of saturated 

steam at the pressure prevailing in the 

chamber the valve is shut. The successive 

coming into operation of the arms of the 

bimetallic elements enables the curve through 95 

the points corresponding to the various tem­

peratures and pressures at which the valve 

opens to be adapted to the curve of tempera­

ture against saturation pressure of steam. 

The effect of the raised rings 20 and the 100 

bent-over tips of the arms of the bimetallic 

elements is to maintain, in all conditions of 

the trap, substantially the whole of both 

surfaces of each bimetallic element free to be 

washed by fluid in the trap, thereby to obtain 105 

good sensitivity of the trap in its response to 

changes of temperature. 

WHAT WE CLAIM IS:-
. 1. A steam trap having a chamber and a 

valve for permitting escape of fluid from the 110 

chamber, the valve being under the control of 

a pile of bimetallic elements arranged in pairs 

such that the elements of each pair become 

concave towards each other upon heating 

thereof by fluid in the chamber, wherein 115 

adjacent elements in the pile are shaped to 

maintain substantially the whole of the_ facing 

surf aces of said adjacent elements spaced 

from each other and accessible to fluid in the 

chamber in all conditions of the trap. 120 

2. A steam trap as claimed in claim 1, 

wherein contacting peripheral portions of the 

elements of each pair are shaped to maintain 

substantially the whole of the facing surf aces 

of said adjacent elements of each pair spaced 125 

from each other and accessible to fluid in the 

chamber in all conditions of the trap. 

3. A trap as claimed in claim 1 or 2, 

wherein projections are formed on the ele-
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ments for maintaining the outwardly facing 
surfaces of the elements of each pair spaced 
from the corresponding surfaces. of the 
adjacent elements of adjacent pairs so that 

5 these surfaces are accessible to :O.uid in the 
chamber in all conditions of the trap. 

4. A trap according to claim _ 1, 2 or 3, 
wherein each bimetallic element is in the form 
of a plurality of crossed beams, the beams 

IO being of different lengths one from another 
and the elements being of the same size and 
shape and orientated so that in the pile beams 
of ~he same length are in alignment. . 

5. A steam trap according to claim 4, 

wherein each element has the tips of the arms 15 
thereof that constitute the beams bent over 
in the· same direction. 

6. A trap. as claimed in claim 5, wherein 
the free ends of the arms are tapered. · 

7. A steam trap substantially as herein- 20 
before described with reference to the accom­
panying drawing. · 
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