APPARATUS FOR CONTROL OF DI FFERENTI AL PRESSURE | N A HEATI NG AND COOLI NG
SYSTEM The present invention relates to gn apparatus for control of
differential pressure in a heating and cool ing system according to the
preanble of claim1l. Such an apparatus is designed to keep a pressure
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The known apparat uses, used for IS purpose, and chiefly pressure

di f f er cHOOLIEGAMEDENI used in them have vari ous drawbacks. Thus, the
possibilities of nmounting the regulators are often |imted. Thus, a

regul ator, which is designed to be nmounted in a feed duct, is not suitable
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exchanges and repairs of details often cannot be one during operafion.

Var iSouscaobiggbystém geasirding i the prdsindile bf¢lainglt o sai d regul ators, e.g. a rubber
15 nenbrane and a netal piston, are not nutually interchangeable in the
sane construction. A recon- struction and an adjustnent of the regulators
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probl ens nmay arise for inportant noveable parts, increased friction an

ot her destaaievelossi bly resulting therefromand the desired function

becomi ng inpaired or jeopardized. |In this connection, seats connected to

t he housing may be problematic. Principally, required seat 20 variations
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regul ator, which principally is suitable to be nmounted in feed as we as
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problems may occur. A precise control and/or the function during varying liquid quantities may
result in problems. Finally, the life and the resistance to extreme medium temperatures , such as —

40°C and +180°C , may be extremely limited.

25  The object of the present invention is to counteract and to eliminate the above-mentioned problems
as much as possible. Also, the object of the invention is to further the development of the state of
the art in this field in various respects. Particularly, the object of the invention is to provide a pres-
sure difference regulator, which principally is suitable to be mounted in feed as well as return ducts
and which is designed to function at or in a simple way also be adjusted to extreme temperatures or

30  principally varying operating conditions.

These objects are attained according to the present invention by means of an apparatus of the type
described in the introduction, principally designed in the way set forth in the characterizing clause
of claim 1.
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conbi nations. The drawi ngs show in detail in: Fig. | schematically an

apparatus according to the invention, which is a part of a cooling system
5 with one regulating and one neasuring ¥al ve, mounted in a feed duct and
an adjustment valve as well as a pressure difference regul ator according

to the i 110 i.n t urn  Flg...2 an aratus and a
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according to the invention _and wi thout a nmeasuring valve; 10 Figs. 3 and 4
schemat FERPINGHGNS, Ehedrawings showdn defgd &t i ons for a pressure difference
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correspond to Figs. of "a second enbodi ment” of a pre
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net al or. & | astic materifitl . as a reqgqulating device; as well as 20 Fig. 9 a
vi ew cofte¥ %Fﬁﬁeaﬂ)mﬁv.v%, in which the piston and the spindle are
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is designated 1 in its entirety. It is shown in e.g. Figs. | and 2, that
t he syst#Emduniorthe wyentionaate ralnandd el dyctsmgpectivelyii t h a feed duct 3,
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conv ect axsrdangitottheinvetion gy dindgbtade b g rdgulating devige it § esmpletely open

stat-controll ed control valve 6 adjacent a device 5 is nounted in the feed
duct, VIMHEEHINEAOFEOB; | s de- signed to precision control said device 5, and
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a control” valve with a measuring function, gul point “is able to
pr eadj uxsiteon; | oop flow, i.e. the flowto a plurality of devices 5. Also, in
t .valve. 8 i s nounted

t he return duct, adj acent, sai d deyi] 5, an 30.adj ust nenpt ..

and af taEvi e PRl e Strantndic Hep el of Gieras ERERIFEHITLAFYE | n a
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flows in feed duct 3 fromsource 2 via gurding point 7 and control valve 6

to a condueptlping drevgecas wellghere heat is enmitted or received,
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guiding point 7, a pressure diffe rence neasuring can be carried out for a
flow cal cul ati on by tenporary _ connection of a neasuring _instrunent (not
shown) dhe %wmgﬁpq @gc@fgmg ayng ?qjioglmgyystem is designated 11n its entirety . It is shown in

e.g. Figs. T and 2, that the system comprises a heating or cooling source 2 with a feed duct 3, outgo-
ing from source 2, and a return or feed-back duct 4, returning to source 2, which ducts lead to con-
25  sumption devices 5, such as radiators, convectors and the like. According to Fig.1, an e.g. thermo-
stat-controlled control valve 6 adjacent a device 5 is mounted in the feed duct, which valve 6 is de-
signed to precision control said device 5, and in front of it in the flow direction a guiding point 7, e.
g. designed as a control valve with a measuring function, which guiding point is able to preadjust a
loop flow, i.e. the flow to a plurality of devices 5. Also, in the return duct adjacent said device 5, an

30 adjustment valve 8 is mounted and after it in the flow direction a pressure difference regulator 9.

In a system 1 according to Fig. 1 or 3, a heated or cooled medium, ¢.g. water, flows in feed duct 3
from source 2 via guiding point 7 and control valve 6 to a consumption device 5, where heat is
emitted or received, respectively. Ducts 3 and 4 may, as indicated, have various branches ahead of

35  and after guiding point 7 and pressure difference regulator 9. At guiding point 7, a pressure diffe-




Al so, the guiding point is used to connect a termnal 12, connected to its
outlet 14, to a signaling 5 duct 13, which |eads to pressure difference
regulator 9 on its high pressure regul ati3ng side 15 via a termnal 31. A
signaling duct 16 also connects a termnal 29 at inlet 17 of the pressure
differe t [ [ i 18 of .t he requl at or
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and regulator 9 constant. 10 The system according to Fig. 2 corresponds to
a high degree to the systemaccording to Fig. 1, but the guiding point
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di fference and, consequently, the |oop flow at point 7 is not used, but

t he contigealling gyras is to Feephbe pressiwe diffegérice beorren theefyed duarnd the retakedudt ropoitthe
control i sunption device or a series of consunption devices
(not sh%&% g%@%ﬁﬁgk 8% 0O the same main line. 20 Pressure difference

regiff ator 9 is the sanme in Figs. 1 and 2 apart fromthe signal duct
connectjons. Pressure difference regulator 9 is the sane also in Figs. 3
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whereas a signaling duct 26 connects a termna on out
pr essur &s@ns the pessttalifveofmegpgiingthe pressurh differgnoe sedy nsayathy, thedosp dew b6 poiit

30 the ator.via a termnal 30. A pressure difference re atqr 9
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bet weenregidhat a tdnsanptiondeeive 88a seHs of BsiksBpaYH BBESest(RotBhB#hS, ichhiRfdted fo the
between the inlet and the outlet, which partition has an opening 38 for a

seat 39°m& MyRdiney equl ator part 40 is inserted, e.g. 35 by screwing, into
sockget 36 and an upper regulator part 41 is fastened to the |ower regul ator
part. 4 Lower regulator part 40 conprises a cage-like bottompart 42, which
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openi ng 38. Shoul der end 45 of bottom part 42 may be
Pressure difference regulator 9 is the same also in Figs. 3 and 4. Fig. 3 completely corresponds to
the design in Fig. 1 apart from the fact, that guiding point 7 is designed in another way with signa-
25  ling terminals 12 and 23 at the outlet side and at inlet 24, respectively . In Fig. 4, guiding point 7
and pressure difference regulator 9 have changed places between feed duct 3 and return duct 4, a
signaling duct 25 connecting signaling terminal 23 of guiding point 7 on the inlet side to the low
pressure regulating side of pressure difference regulator 9, whereas a signaling duct 26 connects a

terminal 27 on outlet 28 of pressure difference re regulator 9 to high pressure regulating side 15 of

30 the regulator via a terminal 30.

A pressure difference regulator 9 according to Figs. 5-8 has a housing 35 with a preferred oblique

socket 36 between inlet 17 and outlet 28. The socket extends to a partition 37 between the inlet and

the outlet, which partition has an opening 38 for a seat 39. A lower regulator part 40 is inserted, e.g.
35 by screwing, into socket 36 and an upper regulator part 41 is fastened to the lower regulator part.




screwed into the outer end of socket 36 and an Oring 47 may surround the
socket nmouth. A wall 5 section with radial openings 48 between the two ends
of bottompart 42 allows a nediumto f1 oW t hrough the bottom part, seat 39

bei ng nounted within the bottompart at the Iink between said wall section
Wi th openings and the free end of the bottompart, which is closed all
around . I mmedi ately outside the outer socket end, a cup-like w dened
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retract cone part restric
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of a surrounding O-ring 54 and is, compared to the bottom part, in the axial direction somewhat
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shorter and in the radial direction somewhat thicker and it further abuts with a small radial flange 56
the mouth area of the shoulder end. The rear end 57 of the guiding part has an exterior polygonal
shape 58, designed to perform the screwing by means of a tool. Also, said rear end 57 is retracted in
30 order to form a constriction 59, through which rear end 60 of a valve cone 61 is inserted. The wider
inner part of the guiding part forms a guiding channel 62 for a flange-like expansion 63 on the cone

with a recessed surrounding O-ring 64. Said retracted cone part forms a restriction for the opening

movement of the cone.




si mul t aneously squeezes out a portion of the Oring material, which portion
i n an advantageous way being able to be pressed against seat 39 in a
tlosing position. Parts 67-69 alternativély can forma wunit, which is
inserted by threading into the |lower part of the cavity, which extends
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with i t¥hsed ePnf‘é s 05%%%“ ganshthe ganejy trlatien inhe se impatisrace t he
spindle in an axial direction, until the cone seals against the seat.
Bushing 75 abuts inits shown end position with a flange 119 at its inner
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into an opening 74, which has a shape, which matches the shape of end 73, in a bushing 75 in a
handwheel 76, mounted outside said upper part and which in its turn has a non-rotation symmetrical
sleeve part 77, into which a bushing 78 with a matching shape is fitted, which is threaded onto a
neck 80, which projects from end 79 of said upper part and which in a bottom opening 81 with a

30 lock ring 82 receives end 83 with a reduced diameter of bushing 75, which end is provided with a
hexagonal opening or the like 85 accessible from outside through an opening 84 in the handwheel,
for insertion of a hexagonal key or the like (not shown) to make bushing 75 rotate and thus also the
spindle in relation to a prestressing device, described below, the handwheel not being rotated, since
bushings 75 and 78 can be rotated in relation to each other. The purpose of the handwheel rotation

35  isto, through the pitch of thread of the neck of the upper part and the axial adaptability of bushing




5 part. Said prestressing device conprises a conpressing spring 88, e.g. a
spiral spring, the small end of which adjacent the handwheel abuts a cross
bar 89 as a spring tension neans, which |s threaded onto the spindle and
whi ch may be fastened by neans of a | ocking device 90 in a groove in the 10
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an outer ring flange 97 and projections 98, distributed along th
periphePyt. between openings 95 in order to center the conpression spring.
Fl ange 97 is fastened between a step 99 in nounting collar 51 and collar
53 of the upper part. Ring wall 96 has on both sides of flange 97 outer
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der in relation to the upper part and via this part the lower part, i.e. the spring holder will fit into the

25  upper part and possibly the lower part with a certain radial flexibility, said O-ring being designed to
position all the parts, which cooperate with each other in the upper part and the lower part, opposite
each other in an optimal way, i.e. without inclined positions and with minimal frictions for the

required adjustment movements.

30 O-ring 103 is, according to Figs. 5 and 6, an end bead of a membrane 104, preferably made of rub-
ber, reinforced with a fabric material. From the bead the membrane extends, at first in parallel to the
cup-shaped wall of the lower part, in order to form the one side of a soft rounded fold 104, which
then at a distance from said wall is bent upwards to a level, which is at about the same level as the
level of the bead or slightly below it, the central parts of the membrane being supported by rotation-

35  symmetrical support plates 105 having an outer border 106 and an inner cup part 107, which both




5 the bottomof the cup part. Finally, the rear end of the cone suitably
has a slightly concave plate, which surrounds the spindle and is nade of a
friction reducing material, e.g. a f I uor €t hane plastic naterial, since it
nmust be easy for the spindle and the cone to be rotated in relation to the
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Wthin thltixpr egi on, the hub surrounds the spindle with 20 an opening 112

with a S\!ﬂ’wp@\ﬁch allows a certain swinging of the netal piston
around the spindle, the other hub end being the swinging centre. In this
ot her hub end,an Oring 113 is received to seal against the spindle.
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a rel ampliﬂéﬁieﬂ sdeorfoneftiedead.on of ring wall 96, which receives an Oring
115. The extension houses the netal piston with a play and only has such a
|l ength, that the wall nmaterial will be sufficient to keep Oring 15 in
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cone. The concave or cgﬂgeﬁ‘brecess within this region allows instead in an

advant BFERRROSHRP Yalsvd. Withiusygsiongihg hyb seeungs the spindie with
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end at the 6% bl the dpinHRIS BsctlUb prevent a friction along this length and to generally minimize the
friction against said O-ring and the minimal hub wall sections adjacent the ring and against a sup-
25  portregion inside opening 112, which is not more than point-shaped. Cylinder 109 is guided by a
relatively short extension of ring wall 96, which receives an O-ring 115. The extension houses the
metal piston with a play and only has such a length, that the wall material will be sufficient to keep
O-ring 15 in place. In this way, this metal piston is able to perform a limited swinging movement,
which is very important in order to be able to eliminate centering problems and prevent squeezing
30 and friction. In this way, a satisfactory function of this metal piston alternative is always secured.
When such a design with a piston made of a metal or a plastic material is used, there is no need of a
friction reducing plate at the rear end of the cone. The concave or convex recess within this region
allows instead in an advantageous way swinging movements of the hub, and at the same time a

cone, designed in this way, can be used for a membrane as well as a piston design.
35
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pressure difference in a heating or cooling system which conprises a
heat i ng, or cool jng source (2), and a feed duct (3) .and return duct .(4)
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for optfheri@l. mounting in one of said ducts (3 or 4) and is provided

25  The present invention is not limited to what has been described above .and the embodiments shown
in the drawings, but it can be supplemented and modified in an arbitrary fashion within the scope of
the inventive idea and the following claims. Thus, the O-rings may have another cross-sectional de-
sign than a circular or oval cross section, e.g. an X-shaped design, and they can be made of another
material than rubber, e.g. a fluorethene plastic material.
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10 with signaling termnals (29 and 27 and 32 and 30, 31, respectively),
connected to the inlet (17) and the outlet (28), respectively, as well as
to the | ow pressure regul ating side (18)9and the high pressure regulating
side (15), respectively, that at |east one valve or the like (6 and 7,
respect ioyel nmounted in the other duct (4 and 3, respectively), in
relatio e duct (3 and 4, respectively) of the pressure difference
regulator, is provided with signaling termnals (23;24 and 12; 33),
connected to their inlet 15 (24 and 21, respectively) and qutlet (14 and
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connectf%r?sé)?%‘lw &3%8%1"8?}(18?{8“’&}%1 et side (22) of the control 10 val ve (6)
to atermnal (32) on the |ow pressure regulating side (18) of the pressure
difference regulator (9) and a termnal (34) on the inlet side (21) of the
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(16) connecting the inlet
(4) adjacent said device (5) an adjustment valve (8) is mounted and after it in the flow direction a

25  pressure difference regulator (9), that a signaling wire (13) is connected to the outlet (14) of the
guiding point via a terminal (12) and leads to a terminal (13) on the high pressure regulating side
(15) of the pressure difference regulator (9), and that a signaling duct (16) connects a terminal (29)
at the inlet (17) of the pressure difference regulator with a terminal (32) on the low pressure
regulating side (18) of the regulator.

30
3. An apparatus accordingtoclaim 1, characterized in that inthe feed duct (3) adja-
cent a consumption device (5) an e.g. thermostat controlled control valve (6) is mounted, which is
designed to precision control said device (5), in that in the return duct (4) adjacent said device (5)
an adjustment valve (8) is mounted and after it in the flow direction a pressure difference regulator

35 (9), and in that signaling ducts (19,20) connect a terminal (33) on the outlet side (22) of the control




(17) of the regulator to the | ow pressure regulating side (18) of the

regul ator, or that the pressure 10 difference regulator (9) is nounted in
the feed duct (3), whereas a guiding poi he (7) is nounted in the return
duct (4), a signaling duct (26) connecting the outlet (28) of the regulator
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25 | openings (48) is provided, which allows a flow to pass through the bottom part, and that the seat
(39) is mounted within the bottom part at the transition region between said wall section with an

opening and a free end of the bottom part, which is closed all around.

6. An apparatus accordingto claim 5, characterized in that immediately outside the
30 outer socket end, the bottom part (42) changes to a cup-like widened connection part (49), which
with a radial shoulder (50) is supported by the free socket end and preferably is fastened to it
through bolts (46), and which with its free end forms a projecting mounting collar (51) with axial
holes for mounting bolts (52), by means of which the upper part (41) with a matching collar (53)
and opposite axial holes is fastened to the lower part (40) , and that the lower part (40) as well as the



10 with a recessed surrounding Oring (64), and that said inwardly bent
cone part fornms a limtation for the opening novenent of the cone. 8. An
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25 cone one end (71) of a spindle (72) is fastened, ¢.g. by screwing and/or pressing, the other end (73)

of the spindle preferably having a polygonal shape and being inserted into an opening (74), which
fits said other end, in a bushing (75) in a handwheel (76), mounted outside the upper part and which
in its turn has a non-rotation symmetrical housing (77), in which a handwheel bushing (78) is inser-
ted, which fits said part and which is threaded onto a neck (80), which projects from the end (79) of
30 the upper part and which in a bottom opening (81) with a locking ring (82) receives the preferably
diameter-reduced end (83) of the spindle bushing (75), which end is provided with a hexagonal
opening or the like (85), accessible through an opening (84) in the handwheel, which opening is
designed to receive a tool, which will rotate the spindle bushing and consequently also the spindle
in relation to a prestressing device without causing the handwheel to rotate, that the rotation of the

35  handwheel is provided to make, by the pitch of thread on the neck of the upper part and the axial
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which abut the upper part and the lower part, respectively, adjacent the respective mounting collar.

25  12. An apparatus according to claim 11, characterized in that the O-ring (103) of the
ring wall, which abuts the lower part is an end bead of a membrane (104), preferably made of
rubber, reinforced with a fabric material, that from the bead the membrane extends at first in
parallel to the cup-shaped wall of the lower part in order to obtain the one side of a soft rounded
fold (104), which then at a distance from said wall is bent upwards to a level, which is about the

30  same as the level of the bead or somewhat lower, where the central parts of the membrane are
supported by a rotation symmetrical support plate (105), preferably with an outer border (106) and
an inner cup part (107), which both extend towards the shoulder of the lower part, that the cup part
forms a recess in the support plate and the membrane follows said recess as well as outer upper side
of the plate and is fastened by vulcanization on these parts, that in the bottom of the cup part a

35  central bore is provided, designed to let the spindle pass through, the membrane preferably being



of netal and/or a plastic material is used, which is a relatively short
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15 which allows a certain swinging of the piston around the spindle to occur, the other hub end and the

axial hub centre, respectively, being used as a swinging centre.

14. An apparatus according to claim 13, characterized in that thecylinder (109)is

guided by a relatively short extension of the ring wall (96), in which an O-ring (115) is recessed,
20 that the extension houses the piston with a play and has such a length, that the wall material will be

sufficient to keep the O-ring (115) in place and to allow the swinging movement of the piston

within the peripheral area to be carried out.

15. An apparatus according to claim 13 or 14, characterized in that the spindle

25  diameter varies in the longitudinal direction of the spindle within the region of the movement of the
O-ring (113) of the piston, which abuts the spindle, in order to vary the pressure on this ring, and/or
that this ring is mounted in a groove with an asymmetrical cross section with a short groove wall in
relation to the cone, which with a press ring (120), the shape of which fits the rear end of the cone,
is designed to abut the O-ring and have a sealing effect in the axial direction.
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