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COMPLETE SPECIFTCATION

to Expansion Devices for Gases

or Liquids

We, RemDvmricr-Bonsie AxTiENGn-
SELLSOIATT W ERE Boksia Burrmw-Trerr,
of Berlin Tagel, Germany, & Body Cor-
purate duly arpanisad under the Laws of

5 Germany, do hereby deelare the nature
of this invention and in whet manner the
sameg is to be performed, fo be particularly
desoribed and ascertoined in and by the
follawing statement:—

This invection relates to Ilahyrinth
valves for regulating the expansion of
gases or ligmids under high pressuve,
more p.agecial]y in the synthetie produe-
tien of benzine and arbmonis,

Apparatug for this purpose is subject
to very high siresses when in operation,
besause when high pressures are throttled
down to atmospheric pressare vary high
flow velecities arise. The known arrapge-
mepnts are incapable of satisfying these
working conditiens, and are subjest to
destruction in a high degrae, so $hat they
soon become uselass and have to be re-
placed by others. Another disadvaniage
18 that owing to the gevere wear which
goon shows itself, a reliazble cut-off iz not
posgible, so that in most cases a special
stop valve has to be provided.

chordinp: to tha present invenfion in
a labyrinth valva for regulating the ex-
pansion of gases or liguids wncder high
pressurs, more especially in fhe synthe.
tiec produetion of benzine and ammonia,
these defoets pre avoided by arranging a
preferably eylindwicul valve body, which
1s annularly grovved and longitadinslly
adjuslable in the manner known per se
and carries a shut-off cone, with a slipht
amount of play or clearanee in a smooth.
bore, and by making the anomlarly
grooved poriion of the walve adjust
able in a portion of the casing or bore
which iz provided with Iongitedingl
gTooves.

The medinm whieh flows in past the
shut-off cons flows throngh the annular
gap hetween the aylindsical shut-off tem-
ber and the walls of the bore, s fall of
the pressure heing orcated in congequence
of the resistance of flow and the vclocity
energy being intermittently destroyed in
the successive annular grooves. The
amount of medinm passing threugh the
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devive is dependent on the position of the
member provided with the annular
grooves in the expansion bore at the per.
ticular moment. According {0 the num-
ber of annular groeves which are moved
out of the ungrooved lore when fhe
spindle is operabed, lurger or smaller
quentities of the expanded medium can
be passed through the device and morve-
over independently of tha pressure at
which the medinm enters the expansion
device.

The jnventivn will be further described
with reference to the accompanying ex-
plenstory drawings which illostrais one
embodiment, and in which—

Fig. 1 is a vertical section of the ex-
pan=ion device,

Figs, 2 and 3 being detail views to a
larger scale of the co-operating parts,

Refarring now to the drawings, the
valve or shuit-off member 1 which is con-
strucied im the form of a cylindrical rod
is arranged in a casiug 3 provided wilh
flanges 2, orin a gulde member provided
In the casing which iz a0 conneected to
the flanpe 4 of the force pipe 5 that the
expansion bora ¥, 12 liss in the dirsction
of the foree pine . The valve or ghut-off
member 1 iz provided with annular
grooves % and iz guided with a slight
amount of play or elesrance in the hore
7 ag known per se.  The shut-off member
1 is opersled by a cylindrical atem 11,
which i tnouuted in fhe part 12 of the
bore 7 provided with longiludinal grooves
10. To the flange 2 is aitached a casing
14, which receives the sarew-threaded
spindle 16 for operating the valve or shut-
off member 1 and the latter carries on its
front end a slender shut-off come 18,
which in conjunciion with an inter
ghangeaﬂnle seat 13 shuts off the foree pipe

The meditwm to be ezpanded passes,
when: the valve hody 1 is drawn back,
throogh the narrow gap 6, which is
formed between the annularly grooved
ghut-off 'member 1 and the bore 7, to the
longitudinally prooved portion 12 of the
hore Under these conditious the
medium is expanded down to simoespheric
pressute, aller which it pusses into the
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space 17 and oul of this latier into the
pipe 19 from which it is takes.

When flowing through lhe annular gap
6 2 portion of the pressure emergy 1s
destroyed by friction and the speed enelig‘y
wrhich arises 1s destroyed in the annular
grouves 9, which are arranged at equal
distanees or abt distances which inerease
towards the outlet erd. The further the

valve member is withdrawn from the hore

7. the greater will be the gquantity of the
medium to he expanded wlich passes
through the device, This is aceomplished
bx the fact that the number of snnular
grooves 9 outside the eylindriesl bore 7
hecomes greater the more the valve or
shnt-off member 1 is drawn hack and con-
sequently only a small numhber of annalur
grooves D and a smull length of gap will
be available for the expansion of the high
pressure material. The medinm flowing
through the device is always expanded
down 1o the same pressure. In this
methed of espansion the shut-off memhber
is proteoted from high speeds of the
mediwn, so that this latter has no des
trnetive action on the constructional paris
of the expansion device.

The part of the expansion device pro-
vided with anmular grooves may also be
made enmical, whereby a chanme in the
quantity of medium passing through the
apparatus can be effected with slight ad-
justment. The shut-off member provided
with the annular prooves may also be
huilt up of separate elements which may
he of the smme or of different diameters.
Br employing the cunstruetion with sepa-
rate elemenis a cluse fit of the shut-of
cont 16 ta the seut 13 can be obtained
when closing the expansion device so that
g tight joint is always ensured. .

The arrangerient aceording to this in-
vention is obviously not only capable of
heing used for mases and liguids which
are under very high nressures, bub may
alzer be used when the medium to be ex-
panded is under lower nressures, that
iliustrated heing espeeially intended for
1se in the synthetiv produetion nf benazine

and ammonia.

Having now particularly described und
ascertuined (he nature of owr sald inven-
tion szd in whot manner the same is to
be nerformed, we declare ihai what we
elaim {91 —

1. A labyrinth valve for regulating the
expansion of sases or liguids wnder Ligh
pressure, more especially in the synthetic
production of benzine and amnionia, hav-
ing a valve body, which is annularly
crooved and longitudinally adjustable in
the manner known per se and eatries a
shut-off cope, arranged with a slight
amonnt of play er elearance in a smooth
bare ani with the anpalaly grooved per-
tion of the valve adjustable in a portion
of the easing or bore which Is provided
witk longitndinal groovea.

2. A lahyvinth walve for regululing (ke
expansion of gases av lguids under hipgh
pressure according to Claim 1, further
characterized by the fact thet the annu-
larly grooved portion vf the valve hodx is
genarally evlindrical and is locafed in 2
evlindrical bore.

2. A labzrinth -valve aveording to
eitker of the preceding Claims neluding
an operating stem sepavate from bmi in
mutnal abutment with the annularle
grooved portion of the valve body.

4. A lahyrinth salve accordiag o
Claim 1 wherein the valve hady is of coni-
cal or stepped form and is movnted in
a oorrespondingly {ormed bore,

"5." A labyvrinth velee for regnlating e
expanision of gases or liquids under high
pressure, more especially in the synthe-
tic production of henzine and ammonia.
constructed and adapted tn operate sub-
stontially us deseribed with reference {o
the accompuasing drawings.

Dated this 17¢h day of Tune, 1937,

O'DONNELIL: LIVSEY & €0,
{Chartered Patent Agents,
47, Victoria Street, Westminster,
London, S.W.1.
Agents for Applicanis,

T.zeminmton Spa: Priuted for Tis Majesty’s Statienery Office, by $he Courier Press.—1938.
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[ This Drasing és @ reproduction.of the Original or e reduced. scale.]
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