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UNITED STATES PATENT OFFICE 
Raymond K. P. Stevens, Farnham, and Martin 
Cox, Cove, Farnborough, England, assignors to 
Power Jets (Research and Development) Lim 
ited, London, England, a British company 

Original application August 23, 1948, Serial No. 
45,756. Divided and this application November 
25, 1949, Serial No. 129,262. In Great Britain 
August 20, 1948 

6 Claims. 
1. 

This application is a division of co-pending ap 
plication Serial No. 45,756, filed August 23, 1948, 
entitled Regenerative Heat Exchanger, and re 
lates to regenerative heat exchangers of the kind 
wherein a heat absorbing and transmitting ma 
trix member whose axial depth is small compared 
with its radius is rotatable in a casing partitioned 
by dividing and sealing members into fluid paths 
for a fluid at a high temperature and a fluid at 
a lower temperature so that the matrix member 
as it rotates absorbs heat from the high tempera 
ture fluid and delivers it to the lower temperature 
fluid. 

It has been proposed to construct the matrix 
discs of a strip of corrugated or crimped metal 
and a strip of plain metal wound together round 
a central boss to the diameter required and 
mounted in a wheel shaped frame. 
According to the present invention in a re 

generative heat exchanger of the kind described 
having a matrix disc composed of elements ar 
ranged around a central boss, the matrix is 
provided with a rim and a suitable number of 
spokes extending from the rim to the central 
boss through holes in the matrix to Strengthen 
the disc. The rim may comprise two ring mem 
bers, each being provided with an internal coni 
cal surface which when the two members are se 
cured together form a shallow V-shaped groove, 
and a plurality of felloes forming a complete 
ring, each felloe being provided with an ex 
ternal conical Surface to mate with the conical 

: or V-shaped groove of the rim so that when the 
two ring members are secured together, their in 
terial conical Surfaces slide over the external 
conical surface of the felloes causing them to 
press inwardly in a radial direction and grip the 
elements comprising the matrix tightly. An in 
termediate ring may be arranged between the 
rim and the boss and coupled to both by spokes 

(C. 25-6) 
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and the ring may be constructed in a similar 
manner to the composite rim set out above. The 
rim of the matrix disc may be provided with a 
labyrinth ring machined to the outer surface 
to co-operate with the casing in which the matrix 
disc rotates to form a seal. The rim may, how 
ever, be provided with Sealing means comprising 
curved Sealing elements, each tongued and 
grooved for interlocking together to form a com 
plete ring contacting the rim and guided in a 50 

circumferential channel sectioned ring element 
attached to the casing, each curved sealing ele 
ment being provided with at least one loading 
means for pressing it on to the rim. The loading 
may be applied by fluid pressure or by a spring 
or springs. 
The invention will now be described by Way 

of example only, with reference to the accom 
panying drawings in which: 

Figure 1 is a divided and sectioned perspective 
view of a regenerative heat exchanger, according 
to the aforesaid co-pending application Serial 
No. 45,756. 

Figure 2 is a side view of a matrix disc. 
Figure 3 is a cross-section of the matrix disc 

shown in Figure 2. 
In Figure 1 a regenerative heat exchanger has 

an outer cylindrical casing to with tangentially 
arranged fluid inlet and outlet connections; two 
inlets and 2 and one outlet 3 for the cold 
high pressure fluid and one inlet 4 and two 
outlets 5 and 6 for the hot low pressure fluid. 
The cylindrical casing is provided with removable 
end covers 7 and 8. 
Two similar porous matrix members 9 and 

20 of disc form are mounted for rotation within 
the casing 0 on a shaft 2. They are splined to 
the shaft 2 (splines not shown) and are capable 
of relative axial movement on the splines. The 
disc members 9 and 20 divide the casing O into 
three chambers and each chamber is divided di 
ametrically by sealing or dividing members or 
plates 26, 27 and 28 which are Supported in 
grooves or slots 29 or 30 formed respectively in 
the casing 0 and covers fl and 8. The two seal 
ing or dividing plates 26 and 28 adjacent the 
covers 7 and 8 are spring urged towards one 
another by compression springs 3 and 32 ar 
ranged around the shaft 2 between the covers 

and 8 and the plates 26 and 28 respectively. 
The two matrix discs 9 and 20 are Sandwiched 
between the central dividing plate 27 and the two 
sealing or dividing plates 26 and 27. Hollow boss 
es 33, 34 and 35 are formed respectively on the 
sealing or dividing plates 26, 27 and 28 through 
which the shaft 2 passes. The bosses 33, 34 and 
35 closely engage the matrix discs and the end 
covers 7 and 8 to prevent any leakage between 
the high and low pressure chambers. The bosses 
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33 and 35 are arranged to receive the springs 3 
and 32 respectively. 
The matrix discS 9 and 20 are each formed 

of a corrugated strip 36 and a plain strip 37 
of metal wound in a spiral on a central boss 
8. A rim member 39 is placed around the 

spirally arranged strips 36 and 37 and a number 
of spokes 40 inserted in holes 4 drilled in the 
strips 36 and 37 and screwed into the boss 38. 
A labyrinth gland (not shown) may be machined 
On the Outer surface of the rim. 39. The sealing 
or dividing plates 26, 27 and .28 may be arranged 
to rub against the matrix discs 9 and 20 to 
form the diametrical seal. The rollers 9 are 
arranged to be slightly proud of the face of the 
sealing or dividing plates 26, 27 and 28 so that 
a minute clearance is maintained between the 
face of the discs and the face of the sealing or 
dividing plates. 

In the construction of the matrix disc 9 (see 
Figures 2 and 3) the rim 39 is made in two mem 
bers 39a and 39b bolted or screwed together by 
bolts or Screws 39c. 
provided with a coned internal surface 50 which 
When the two parts 39a and 39t) are secured to 
gether form a shallow V-shaped groove. Be 
tween the rim 39 and the wound matrix strips 36 
and 37, there are arranged a number of separate 
Curved members or felloes 5, forming a complete 
ring. Each curved member or felloe 5 is pro 
vided with a coned external Surface 52 to mate 
With the coned internal Surfaces 50 forming to 
gether the shallow V-shaped groove of the rim 
39. In building up a matrix dics, the felloes 5 
are arranged in position round the wound ma 
trix strips 36 and 37 and the rim members 39a 
and 39b placed on either side and drawn together 
by the bolts or screws 39c. The coned surfaces 
50 of the rim members 390 and 39b of the rim 39 
Slide over the coned mating surfaces 52 of the 
curved members or felloes 5 pressing them in 
Wardly to grip the wound matrix strips 36 and 
37 tightly. The discs 9 and 20 are strengthened 
by inserting spokes 40 extending from the rim 
39 to the central boss 38 or if greater strength 
is required an intermediate ring 53 (see Figure 
3) is provided. Spokes 40 are then arranged as 
shown in Figure 2. It is preferable for two spokes 
40 of small cross-section area to be arranged as 
shown in Figure 3 as less useful heat exchange 
Surface area of the matrix 9 and 20 is wasted. 
The felloes 5 are not tongued and grooved at 

their ends to interlock as the rim members 39a 
and 39b are provided with inwardly projecting 
flanges 55 to hold them circumferentially. 
A number of curved sealing elements 42 (See 

Figures 2 and 3) may be arranged around the 
circumference of the rim 39. The elements 42 
are arranged between two guide members 43 of 
a channel Sectional ring element 44. At intervals 
around the element 44 there are arranged a num 
ber of cylindrical plunger bodies 45 each contain 
ing a plunger 46 connected by a rod 47 to the 
element 42. Each body 45 is provided with a 
screw cap 48 and a compression spring 49 is 
arranged between the plunger 46 and the cap 48 
to press the element 42 on to the rim 39. The 
elements 42 are tongued and grooved as indicated 
at 54 to interlock at their ends to form a ring 
Seal (See Figure 2). 
The plungers 46 in the bodies 45 may be fluid 

pressure loaded instead of being spring loaded as 
ShOWI. 
We claim: 

In a regenerative heat exchanger of the 

O 

5 

20 

Each part 39a and 39b is 

25 

30 

35 

40 

60 

85 

70 

75 

4 
kind described a matrix disc comprising a central 
bOSS with an aperture for a supporting shaft, ele 
ments forming a porous heat exchange mass 
around said boss, a rim around said elements to 
hold them in position and a plurality of insert 
able and removable rod-like spokes passing 
through holes in said elements and extending be 
tWeen Said rim and boss and secured thereto to 
strengthen said disc. 

2. In a regenerative heat exchanger of the kind 
described a matrix disc comprising a central boss 
with an aperture for a supporting shaft, an ele 
ment formed of a strip of plain metal and a strip 
of crimped metal wound together on the central 
bOSS, a rim arranged around said wound element 
to hold it in position and a plurality of insertable 
and removable rod-like spokes passing through 
holes in said element and extending between said 
rim and boss and secured thereto to strengthen 
Said disc. 

3. In a regenerative heat exchanger of the kind 
described a matrix disc comprising a central boss 
with an aperture for a supporting shaft, an ele 
ment formed of a strip of plain metal and a strip 
of crimped metal wound together on the central 
bOSS, a rim composed of a pair of ring members, 
each having an internal conical surface which 
When the two members are secured together form 
a shallow coned groove, a plurality of felloes 
forming a complete ring around said element, 
each being provided with an external conical sur 
face to mate with the coned groove of the rim 
So that when the two rim members are secured 
together their internal conical Surfaces slide over 
the external conical surfaces of the said felloes 
causing them to press inwardly in a radial direc 
tion and grip the element, means securing said 
rim members together and a plurality of insert 
able and removable rod-like spokes passing 
through holes in Said felloes and Said element and 
extending between said rim and said boss and 
Secured thereto to strengthen said disc. 

4. In a regenerative heat exchanger of the 
kind described, a matrix disc comprising a cen 
tral boss with an aperture for a Supporting shaft, 
an inner element formed of a strip of plain metal 
and a strip of crimped metal wound together an 
intermediate ring member around said element, 
an Outer element formed of a Strip of plain metal 
and a strip of crimped metal Wound together 
around said ring, a rim around said outer element 
to hold it in position, and a plurality of insertable 
and removable rod-like spokes passing through 
holes in said elements extending between said 
ring and boss and between Said rim and ring and 
Secured thereto to strengthen Said disc. 

5. In a regenerative heat exchanger of the kind 
described, a matrix disc comprising a central boSS 
with an aperture for a supporting Shaft, an inner 
element formed of a strip of plain metal and a 
strip of crimped metal wound together, an inter 
mediate ring member around said element an 
outer element formed of a strip of plain metal 
and a strip of crimped metal wound together 
around said ring, a rim composed of a pair of ring 
members, each having an internal conical Sur 
face which when the two members are Secured 
together form a shallow coned groove, a plurality 
of felloes forming a complete ring around said 
outer element, each being provided with an ex 
ternal conical surface to mate with the coned 
groove so that when the two rim members are Se 
cured together their internal conical Surfaces 
slide over the external conical surfaces of Said 
felloes causing them to press inwardly in a radial 
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direction and grip the element, means securing 
said rim members together and a plurality of in 
Sertable and removable rod-like spokes passing 
through holes in Said felloes and said elements 
and extending between Said ring and boSS and rim 
and ring and Secured thereto to strengthen said 
disc. 

6. In a regenerative heat exchanger of the kind 
described as claimed in claim 5 wherein said in 
termediate ring is composed of ring members and 
felloes in a similar manner to Said Outer rim. 

RAYMOND K. P. STEVENS. 
MARIN COX. 
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