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V Spring-actuated pressure-regulators where 
in the opening-resistance of a valye is regul 
lated by means of a cam-shaped disk in such 
a manner that the leverage of the spring ac: 
commodates itself to the last adjustment of 
the tension of the spring, are known. Pres 
sure-regulators working thus as pressure-re 
ducing valves were expected to keep any new 
pressure continuously at the same height, 
but this result has never been fully attained, 
because the configuration of the cam-shaped 
disk would, on account of the disproportion 
ality of the spring, have to undergo a cor 
rection at every new adjustment of the 
spring when otherwise the desired resuit 
were to be fully attained. Such corrections 
are, however, for more than one reason im 
practicable. J 
The object of my present invention is to 

provide a pressure-regulator equally well 
adapted for gases, air, vapours and steam 
and capable to avoid the drawbacks pointed 
out above. To this end I do not simply 
change the tension of the spring to suit the 
desired new pressure of the medium under 
consideration, as it has hitherto been the 
case, but arrange the spring bodily in such. 
a manner that the relative position of the 
whole spring, or the position of its points. 
of attachment to the adjusting-mechanism, 
is made variable in such a manner that the 
ends of said spring may be moved inde 
pendently of each other along on sides and 
secured thereto at any point. I thus regu 
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late the moment of force transmitted by the 
spring to the valve not only by varying the 
tension of the spring but also by varying the 
value of the leverage thereof. 
In the accompanying drawing one em 

bodiment of my invention is illustrated by 
way of example. 

Figure 1 is a longitudinal sectional view 
of my improved pressure-regulator. 

Figure 2 is a plan view of the principal 
working elements, partly i section. 
Figure 3 is an elevation of the upper part 

of the valve-spindle, chain-drum and other 
parts cooperating therewith, likewise partly 
in section. 

Figure 4 shows details of construction on 
a larger scale. 
My improved pressure-regulator for gases, 

air, steam and vapours broadly consists 
of a lower casing 1 and an upper cas 
ing 2 which mutually contain the necessary 
cooperating elements. The casing 1, pref 

erably circular in shape, is provided with a 
stub inlet-pipe 3 which carries the casing 4 
of a double-seat valve 5 provided with a 
spindle 6 passed upward through the upper 
casing 2 into the domed cover 7 of the latter. 
Of the two valve-members 5’ and 5' the up 
per member is seated in the valve-casing 4 
directly whereas the lower member is seated 
in an annular valve-seat 8 provided for a 
convenient introduction of the valve 5. On 
the opposite side of the casing 1 an outlet 
pipe 9 is arranged, preferably in line with 
said inlet-pipe 3. The casing 1 is further 
provided with a detachable bottom 10 and 
with an annular top-flan e. 11 of which the 
inner rim projects ES, for the support 
of a ring 12 provided with a valve-seat 13. 
Upon the outer part of said flange 11 the 
horizontal flange of a bottom-ring 14 is ar 
ranged the vertical flange of which is pro 
vided with an external screw-thread 15, 
preferably of wavy cross-section in order 
not to injure the lower rim of a membrane 
16, composed of leather, or rubber, or a simi 
lar material when the medium passed 
through the regulator is a gas or air, but 
preferably of a metallic substance when the 
pressure of certain vapours or steam is to be 
regulated. The lower rim of the membrane 
shown in Figure 1 is secured to the exter 
nally threaded vertical flange of the bottom 
ring 14 by means of an annular nut 17 and 
the upper rim of said membrane is connected 
with the vertical flange 18 of a ribbed disk 
19 secured to the valve-spindle 6 in the 
manner indicated in Figure 1. To the un 
der side of the disk 19 is secured a conical 
valve-body 20 adapted to close the valve 
seat 13 for a purpose to be explained later 
on. Between said valve-body 20 and a 
shoulder 21 of the valve-spindle 6 a ring 22 
is arranged wherein a recess 23 is provided 
for the reception of a suitable packing 24 
to make this connection particularly gas 
tight. It goes without saying that all the 
joints mentioned hitherto must be absolutely 
gastight as otherwise losses of gas, air and 
so forth would be unavoidable. For render 
ing such joints tight, various ways and 
means may be employed for which reason no 
particular joint is shown. The outlet-pipe 
9 is provided with a pressure-gage 25 and 
the casing-bottom 10 with a drain-cock 26. 
Within the upper casing 2, preferably 

likewise circular in shape, a bracket 27 is 
arranged which carries in close proximity 
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to said valve-spindle a hanger 28 rectangu 
lar in shape. This hanger retains in its slots 
29 the stationary shaft 30 of a chain-drum 
31 provided with ball-bearings 32 to reduce 
the frictional resistance of said drum to a 
minimum. The latter is also provided with 
two chain-rims 31 adapted to receive and 
guide chains 33. Each of said chains is se 
cured at the one end in one of said chain 
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25 firmly connected with the upp 

rims and at the other end to a cross-head 34 
rotatably seated upon a shoulder 35 of said 
valve-spindle. These chains 33 are prefer 
ably in shape and construction similar to bi 
cycle-chains or flat link-chains. 
The valve-spindle 6 moves between said 

chain-rims 31' and is guided by the two sets 
of guide-rollers 36 and 37, of which each 
set is arranged upon one of the platforms 
38 elevated on the horizontal members of 
said hanger 28 by intermediate blocks. 39 to 
assure the free rotation of said guide-rollers 
on their axles 40 which are held in position 
by bearing-caps 41 secured to said platforms 
38. A bracket 42 integrally or otherwise er platform 
38 is provided with two abutments 43 and 
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44 respectively for an internally threaded 
hand-wheel 45 seated upon the threaded up 

end of said valve-spindle, as shown in r 

FE 1 and 3. 
The chain-drum 31 is also provided with 

a third chain-rim 46 the bottom 46 of which 
is cam-shaped and does not run concentri 
cally to the axis of the chain-drum. This 
cam-shaped part 46’ has an outline more or 
less in conformity with the evolute line in 
order to satisfy a demand more fully to be 
explained later on. At or near the point of 
this curve most remote from the axis of said 
chain-drum a chain 47 of a construction sim 
ilar to that of the chains 33 is secured in 
any suitable manner and is then led to the 
free end of a lever 48 adapted to swing on a 
shaft 49 journalled in a bracket 50 attached 
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to the free end of said bracket 27, as shown. 
in Figure 1. Upon this lever 48 is seated an 
externally threaded sleeve 51 adapted to be 
screwed into an annular nut 52 by means of 
a hand-wheel 53 integrally or otherwise 
firmly connected with said threaded sleeve. 
The chain 47 is attached to the free end of 
the lever 48 by means of a stirrup 54 whose 
straight cross-bar 55 enters with its knife 
shaped edge into an angular notch 56 of an 
eye 57 loosely seated on a reduced end of 
said lever 48 whereon it is held in place by 
a washer and a pin, as shown more. clearly 
on a larger scale in Figure 4. In a similar 
manner the inwardly directed end of a cy 
lindrical spiral-spring 58 is connected with 
aid annular nut 52 by means of a stirrup 
shaped link 59 which enters with its straight 
knife-edged cross-bar into an angular notch 
60 of said nut and receives in its eye 61, pro 
vided with a wedge-shaped rib 62, the 
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wise more clearly shown in Figure. 4. All 
the points of contact shown in Figure 4 are 
thus executed to reduce the friction at these 
points of contact to a minimum. The out 
wardly directed end of said spring 58 is pro 
vided with an eye 63 for the reception of the 
hook 64 of a tension-screw 65. This screw passes through a flanged nut 66 and is pro 
vided with a hand-wheel 67. A rotation of 
the screw 65 and a simultaneous torsion of 
the spring 58 during the slackening or ten 
sioning of the latter is prevented by the 
square or rectangular portion 68 of said 
screw which passes through a pending mem 
ber of the nut 66. The latter is seated on an 
adjusting-screw 69 journalled in a bracket 
lateral extension 71 of the upper casing 2. 
The flanged nut 66 is guided in a slot 72 of 

hooked end 58 of said spring 58, as like 
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70 arranged at an angle to the bottom of a 
85 

the bracket 70 and is kept in facial contact 
with the latter by the tension of the spring 58. The adjusting-screw 69 is held against 
longitudinal displacement by the hub of the 
hand-wheel 73 and by an externally ar 
ranged washer and pin, as indicated in Fig 
ure i. - 
The upper casing 2 is connected by means 

of its bottom-flange 74 with the bottom-ring 
14 and the top-flange 11 of the lower casing 

rovided with an elbow 75 to which a 
baffler 76 with lateral windows 77 is secured. 
The domed cover 7 of the casing 2 is hinged 
to the latter at 78 and furnished with a 
latch 79 adapted to be pushed over a staple 
80 of the casing 2 in order to secure said 
cover to the latter by means of a padlock 81 
and thus prevent any anauthorized admis 
sion to the adjusting elements contained in 
the casing 2. 
My improved pressure-regulator operates 
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as follows:--To open a passage for the me 
dium (gas, air, vapour or steam) whose pres 
sure for one reason or another is to below 
ered and maintained at this lower pressure, 
the double-seat valve 5 is removed from its 
seats by means of the hand-wheel 45 which 
is screwed upward until it bears against 
the upper abutment 43 after - which said 
hand-wheel is rotated until the valve-mem 
bers 5’ and 5' have approximately attained 
the positions indicated in dotted lines in 
Figure 1. After, this the hand-wheel 45 is 
screwed downward to provide sufficient lon 
gitudinal play for the valve 5. During this 
preliminary adjustment of the valve the 
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chains 33 as well as the chain 47 will be kept 
taut by the action of the spring 58, whereby 
the chain-drum 31 is rotated in the direction 
of the arrow a Now, to equalize the up 
wardly acting force created by the pressure 
of the medium on the ribbed disk 19 and on 
the membrane 16 and always ready to raise 
the double-seat valve 5, the spring 58 must 

25 

be tensioned until the force exerted by it on 13D 
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the chain 47 and through it on the chain 
rin 46 equals the upwardly acting force. At 
the moment when the equilibrium of these 
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forces is attained the pressure-gage 25 will 
show the pressure at which the medium 
leaves the casing 1 on its way to the place 
where it is to be used. 
According to the position of the valve 5 

determined by the tension of the spring 58 
the free sectional area of the passages for 
the medium from the inlet-pipe 3 to the 
outlet-pipe 9 is fixed and simultaneously 
therewith the height of the desired new pres 
sure given. The same pressure which pre 
dominates in the interior of the casing 1 
will also be found in the upper chamber 2 
beneath the membrane 16. When increases 
in the pressure of the medium contained in 
the inlet-pipe 3 take place, they will be im. 
mediately EAN to the membrane 16 
and raise it. The result of this upward mo 
tion of the membrane 16 and the ribbed 
plate 19 connected thereto will be a reduc 
tion of the area of the passage for the me 
dium. The spring 58 will hereby be stretched 
to a certain extent and thereby the tension of 
the spri increased. But since simultane 
ously with the upward motion of the valve 
spindle 6 the chain-drum 31 will be rotated 
too, the last point of contact between the 
chain. 47 and the cam-shaped portion 46 of 
the chain-rim 46 will travel sufficiently to 
reduce the distance between this new point 
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of contact and the axis of the ehain-drum 
31 and thus compensate for the increase of 
power gained by the stretching of the spring, 
so that a counter-pressure of always the 
same value is assured. The curvature of 
the cam-shaped portion 46 of the chain-rim 
46 of the chain-drum is designed with a 
view to obtain a resistance which shall be 
the same for every position of the valve 5. 
By means of this property a most delicate 
regulation of the pressure is made possible 
so that even the smallest variations in the 
primary pressure of the medium contained e inlet-pipe will be i automati 
cally. 
When for instance it is desirable to let 

the medium pass from the casing 1 into the 
outlet-pipe 9 at a lower pressure than con 
sidered above, the ends of the spring 58 will 
be drawn upward on the bracket 70 and on 
the lever 48 which oscillates on the shaft 49. 
This is accomplished in the first instance 
by means of the screw 69 and in the second 
instance by the externally threaded sleeve 
51. Both devices may be regarded as slides 
on which the ends of the spring 58 can be 
held stationary at any desirable point. 
Through this transposition of the spring the 
active length of the lever 48, i.e. the distance 
between the point of attachment of the 
spring 58 and the axis of the axle 49, will 
be diminished and simultaneously the ten 

sion of the spring reduced, since the bracket 
70 which hereby acts as a slide is arranged 
at a certain angle to the bottom of the ex 
tension 71. The reduction of the force 
exerted by the spring indirectly on the mem 
brane 16 and necessary to obtain the desired 
lower pressure in the outlet-pipe 9 is in the 
present instance partly obtained by a re 
duction of the leverage of the spring and 
partly by a diminution of the tension there 
of. By the selection of the correct angle 
of inclination for the stationary slide, i.e. the 
bracket 70, and by the determination of the 
distance to which the spring 58 must be 
raised parallel to itself, the condition under 
which the equilibrium of this lower pressure 
of the medium can likewise be readily in 
duced, notwithstanding the disproportional 
ity of the spring 58; since the counterforce 
exerted upon the membrane 16 remains con 
stant during all variations in the position 
of the valve 5. 

In case the membrane 16 has to be re 
paired or renewed the conical valve-body 20 
is pressed upon the valve-seat 13 to exclude 
the medium from the casing 2, to which end 
the hand-wheel 45 is screwed against the 
abutment 43. When the valve 5 has to be 
shut said hand-wheel is screwed against the 
abutment 44 as indicated in dotted lines in 
Figure 1. 
It is expedient to position the stationary 

bracket 70 as an inclined plane, as shown in 
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Figure 1, since in doing so it is only neces 
sary to raise the spring parallel to itself into 
a new position to obtain any desirable new 
pressure in the pipe 9. This construction I 
prefer at present to others but I am aware 
that it would be possible to arrange the 
bracket 70 vertically and bring the necessary 
diminution of the tension of the spring 58 
about by means of the hand-wheel 67 and to 
determine the leverage of said spring as 
explained above. Another possibility to at 
tain the desired end in view is, to arrange 
the right-hand end of the spring 58 mov 
able on the sleeve 51 and keep the left-hand 
end thereof stationary, in which case it 
would be necessary to alter the leverage of 
the spring by the aid of the hand-wheel 53 
and lessen the tension of the spring 58 by 
means of the hand-wheel 67. In view of 
these facts I do not desire to limit myself 
to the embodiment of my invention shown 
but wish it to be understood that I shall 
consider all pressure-regulators working in 
the manner explained above as to fall with 
in the scope of my present invention. 
I claim:- 
1. A pressure-regulator comprising a cas 

ing with an inlet and an outlet for the 
medium, a double-seat valve for admitting 
the medium at primary pressure into said 
casing, a E. on said valve, a disk seated on said valve-spindle, a membrane arranged 
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is 
between the walls of the casing and said 
disk and adapted to move said valve in one 
direction jointly with said disk when acted 
upon by the admitted medium, a rotary 
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body, pliant means connecting said rotary 
body with said valve-spindle, a spiral spring 
adapted to move said valve in the opposite 
direction and hold it in equilibrium, pliant 
means connecting said rotary body with 
said spring, adjustable means for bodily dis 
placing said spring for determining any de 
sired new pressure of the medium, and 
means for indicating the new pressure. 

2. A pressure-regulator comprising a cas 
ing with an inlet and an outlet for the 
medium, a double-seat valve for admitting 
the medium at primary pressure into said. 
casing, a valve-spindle extending longitudi 
nally in said casing, a disk seated on said 
valve-spindle, a membrane connected with 
one of its rims to said disk and with the 
other rim to the casing and adapted to raise 
said valve jointly with said disk when ex 
posed to the action of the admitted medium, 
a chain-drum, chains connecting said chain. drum with said valve-spindle, a spiral 
spring, a bracket, a nut adjustably mounted 
in said bracket and connected with one end 
of said spring, an oscillating lever, an an 
nular nut adjustably mounted on said lever 
and connected with the other end of said 
spring, a cam-shaped body on said chain 
drum, and a chain connecting said cam 
shaped body of said chain-drum with the 
free end of said lever to oppose the force 
jointly created by said disk and said mem 
brane and keep it in equilibrium by the 
force created by said spring. 3. A pressure-regulator comprising a sub 
divided casing provided with an inlet and 
an outlet for the medium, a double-seat 
valve for regulating the admission of the 
medium at primary pressure into the lower 
part of said casing, a valve-spindle extend 
ing longitudinally upward in said casing, an 
annular division-plate, a disk seated on said 
valve-spindle, a bottom-ring provided with 
a vertical flange, a membrane connected with 
its inner rim to said disk and with its outer 
rim to said bottom-ring, a chain-drum, a 
cam-shaped body on said chain-drum, a 
cross-head on said valve-spindle, chains con 
necting said chain-drum with said cross 
head, a spiral-spring, an inclined slotted 
bracket, a nut slidingly arranged in said 
bracket, an adjusting-screw adapted to move 
and retain said nut at any point in said slot, 
a second adjusting-screw Fig. through 
said nut and connected with the one end of 
said spring, an oscillating-lever, an exter 
nally threaded sleeve mounted on said lever, 
an annular nut seated on said sleeve, a 
stirrup-shaped link connecting said nut 
with the other end of said spring, an eye 
seated on the free end of said lever, a chain 

1,666,609 

attached at the one end with said cam-shaped 
body of said chain-drums and at the other end to said eye to oppose the upwardly di 
rected force created by said membrane and 
said disk cooperating therewith and keep 
in equilibrium by the downwardly directed 
force created by said spring. 

4. A pressure-regulator comprising a sub 
divided casing provided on its lower part 
with a medium-inlet and a medium-outlet, 

it in 

75 

a double-seat valve for regulating the ad 
mission of the medium at primary pressure 
into the lower part of said casing, a spindle 
of said double-seat valve extending upward 
ly through said casing, an annular division 
plate, a valve-seat carried by said division 
plate, a disk carried by said valve-spindle 
and provided with a vertical flange, a bot 
tom-ring held between the two divisions of 
said casing and provided with an externally 
threaded vertical flange, a hood-shaped 
membrane secured with its inner rim to said 
disk, an annular nut adapted to fasten the 
outer rim of said membrane to said external 
ly threaded flange, a bracket radially ar 
ranged in said casing, a hanger supported 
by said bracket, a chain-drum arranged in 
said hanger, a cross-head carried by said 
valve-spindle, chains connecting said chain 
drum with said cross-head, guide-rollers for 
said valve-spindle, an overhanging bracket 
on said radial bracket, an oscillating lever 
carried by said overhanging bracket, an ex 
ternally threaded sleeve on said lever, an 
annular nut an said sleeve, a spiral spring 
with a hook on its inner end, a stirrup hav 
ing an eye with an edged rib for said hook 
and a knife-edged cross-bar adapted to en 
ter into a notch of said annular nut, a guide 
bracket arranged at an incline, a flanged nut 
movably seated in said guide-bracket, an ad 
justing-screw adapted to move said nut in 
said bracket and retain it therein at any point, a second adjusting-screw passed 
through the same nut and connected to the 
outer end of said spring, an eye rotatably 
seated on the free end of said lever, a cam 
shaper body on said chain-drum having its 
working face shaped to keep the moment of 
force of said spring constant, a chain passed 
at the one end over said cam-shaped body 
and attached at the other end by a stirrup 
shaped link to said eye to oppose the force 
created by said membrane and said disk co 
operating there with and keep it in equi 
librium by the force created by said spring. 

5. A pressure-regulator comprising a sub 
divided casing with an inlet and an outlet 
for the medium, a double-seat valve for ad 
mitting the medium at primary pressure into said easing, a valye-spindle extending up 
wardly in said casing, an annular division 
plate provided with a valve-seat, a disk car 
ried by said valve-spindle and carrying on 
its under-side a valve-body in register with 
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said valve-seat, a membrane connected with 
its inner rim to said disk and with its outer 
rim to said casing and adapted to raise said 
valve in conjunction with said disk when ex 
posed to the admitted medium, a radially ar 
ranged bracket, a hanger carried by said 
bracket, a chain-drum supported in said 
hanger, chains connecting said chain-drum 
with said valve-spindle, a spiral spring, a 
stationary bracket arranged at an angle, a 
nut slidably and adjustably arranged in said 
bracket and adjustably connected with the 
adjacent end of said spring, an oscillating 
lever, an externally-threaded sleeve on said 
lever, a nut on said sleeve and connected with 
the inner end of said spring, an eye seated 
on the free. end of said lever, a cam-shaped 
body arranged on said chain-drum, a chain 
attached to said eye and said chain-drum 
whereby it passes over said cam-shaped 
body, rollers for guiding said valve-spindle, 
a hand-wheel on the threaded end of said 
valve-spindle, a bracket with abutments for 

said hand-wheel, a cover hinged to said cas 
ing and provided with locking-means, and a 
baffle on the upper division of said casing 
for a quiet exit of air from said casing. 

6. A pressure regulator comprising a cas 
ing, a valve for admitting a medium at 
primary pressure into said casing, a mem 
brane adapted to move said valve in one 
direction, a spring adapted to move 
said valve in the other direction until equi 
librium is established, an oscillating lever, 
means connected with said spring and ad 
justably mounted on said lever for varying 
the leverage of the spring, a cam-shaped 
body connected by a pliant element with 
said lever for transmitting the resistance 
of the spring invariably to said valve, and 
means for shifting said spring for obtain 
ing any desired ratio between the primary 
pressure and the obtained lower pressure of 
the medium. 
In testimony whereof I affix my signature. 
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