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This invention relates to hollow -bodies, such
as, tube, pipe lihes, containers and the like for-

conducting and/or recetving etc. flulds under
pressure or heated finids.

In such structures-some components, and miore
parttcularly the joints which, for instance, in pipe
lines, may be flange-, ‘sleeve--pr welded' joints,

ot

also bends, compensators gnd -the ‘like, repre= -

sent weak points of the structure. The joints
must be made so that a reliable packing is en-

sured in operntion -and under’ any conditioms.-

Particular -difficdltles -arise -with -fluids under
high pressure, e. g., In the conducting. of very

high .pressure steam or the liké and.also where.

larger. pips dialieters are in duestion. .High tem-
peratures- which frequently qccur. at the same
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time also Influence the strength ete, of the ma- .

terial in an unfavourable manner and cause dis-
placements and expansions at the same time,

The difficulties are the. more important, since ~

the joints.not only serve to provide.a packing
between the hollow bodies or pipe lines but they
serve also to transfer axial forces occurring in

the pipes. This is-due -to the fact that the forces .

necurring at various points of the pipe llnes, e. g.
the pressure forces acting upon slulce valves or
upon the bends. mostly are taken up only at a

large-distence from the points where they arise,
by corresponding reactinn forces. e. g, at flxed -

points. For example, stuffing box compensators
wlith balance are knnwn for the compensstion of
heat elengations, in whieh-the forces produeed
by the balancing device heve to be conducted for

a long -distance through the pipe lines proper, .

since the primary forces which have to be com-
pensated generally arise at a substantial distance
from- the heat elongation compensators. The
matter is similar with respect to bend compen-
sators ete. -

The difficulties bocome very large where the
pipe. lines, or tubes. in order to prevent thelr sag-
ging, are:additionally held under tensite strain
over a.large or their-entire length. This reguires
extremely large forces which act upon the whole
pipe.

It has been attempted to meet the aforemen-
tioned ‘large- difficilti=s, occuring, for instance,
with respect to the jsints,.the flange connections
or the Iike, by n» particular. cohstruction of the
components, such as the flanges, packings, bolts
and nuts, and by 2 pavticular reinforcement of
the welded s2ams by fsh-plat:a, sleeves and the
likeé:;.-however, the success was small or even the
disadvantages of the expensive and inconvenient
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special constructions preponderated or prevented
their application.

The invention is substantially characterised by
the feature that means for taking up the axial
forces, bending moments and the like are pro-
vided immediately at or near the respective points
of attack of the forces, so that the hollow body.
(1, e., for instance, the pipe line} over the great-
est part of its length shows no tenslors due to
these forces or bending moments, and that-the
components of the pipe, such as joints etc. do not
have to take up and to transfer such forées, Thé
above mentioned forces or bending moments may
be due to the pressure of the fluld under pressure,
for instance, at bending or shut-off points or
may be caused by heat effeats, e. g., expansions.-
According to the invention al] these foroes as far
as posSsible are compensated at the polnt where
they are produced or they are ecounter-acted at

this point. To this end, there may be provided . -

such devices that the axial fortes or bending:
moments due to the pressureand due to the.
temperature are compensated or balanced by:a -
force or moment which Is equal fo the resultant .
of the twn forces or beniding moments. -

It will be understood that due to the said pfo- :
visions the ‘design of all .parts of the .pipe .line

including : the joints 1s substhntislly. facilltated @ -

with respect to the stresses to be taken up. .In .
the case of flange joints, the danger of overstress- -
ing Is substantially reduced and 1t Is possible to .
use lesg screw bolts or bolts of a smaller.eross:
section for the same cross sectionsl stress as In
the kmown cases. ‘Where the jointsdare made by

welding, the ‘stress in the welds is reduced. and: -
the danger of the production of cracks and the. -

like is decreased. Safety devices for welded seams-
are no more requlred. . The ‘stress on -flanges is
reduced or the same may be made smaller; Jeak~ -
ages and disturbances of service are eliminated. -
According to s furtherfeature of the invention,
points of attack or pressure forvces which are not-
required to be slidable are made as fixed points. -
On the other hand, polnts of attack which must .
be movable are provided with mechanieal devices
for the positive. transfer of -counter-forces,
Wtltere the primasy stresses are due o the pres-
sure of the working fluld, the couniter-forces to
be produced may be made dependent on the work-
ing fluid by direet action of the working fluid or
through the agency of another matter; or the-
working fluld may be used as a comtrol agermnt.
The balancing forces may be produced as forces
of a predetermined magnitude, e, g., In the mox

‘ment where the Joading force has reached. a:pre-
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determined magnitude, or they may be made vari-
able, to increase and decrease with the loading
forces. For certain purposes it may be advan-
tageous that an advance or lagging or a difference
of the magnitude of the balancing forces with
respect to the loading forces is provided, so that,
for Instance, a tension of a desired amount re-
malins in the pipe line which may serve to coun-
ter-act frictlonal forces or the like.

Annular plstons or plungers or tubular pistons
or lentiform members or bellows, as known per se
may be provided as means for the balance of the
forees produced by the working fludd.

Particular balancing means may be preferably
provlded on bends if the same are to be ylelding,
or on resillent compensators for heat expansion.
In such compensators the resilient reaction forces
and, in the case of the construction of these
compensators in & U-shape or lyre-shape, the

pressure forces produced at the ends of the com-

pensators can be balanced.

Where the various possible loading forces are
taken up at their points of attack, in accordance
with the inventlon, by making such polnts of

attack as fixed polnts or by the provision of .

speclal balancing devlces, simple stuffing box
type compensators without any balancing device
may be used to compensate heat expansions.
Such simple stuffing hox compensators have the
advantage over the so-called balanced compen-
sators that the number of the stuffing hoxes is
less and partly also they are smaller and, as &
result, the frictional forces occurring due to the
sliding motion of the inner pipe in the outer pipe

of such stuffing box compensators are smaller. :

Tt will thus be clear from the foregoing that it
is an Important object of the present invention
to relieve or balance the pipe line, the various
pipe parts and more particularly thelr joints
with respect to stresses, more parilcularly, tensile
stresses. A further object of the Invention s to
make the relleving or counter-forces larger than
the original or primary forces so that an excess
of pressure forces Is produced in the pipe line.
These excessive pressure forees render it possible
to make the pipe parts and the joints with still
further reduced dimensions of thelr parts. Ad-
vantageously also In this case the counter-forces
are made dependent on the primary forces, both

as to thelr magnitude and as to their temporal -~

relation,

Of course, where additional pressure forces are
applled. care must be taken that the plpe line is
sufficlently safe agalnst buckling. In many in-

stances the free bearing points and the bearing -+

points which are required anyhow are sufficlent
for this purpose.

Where the application of additional pressure
forces, 1. e., an over-compensation is desired, it
will be advantageous, generally, to provide special
halancing devices for the production of over-di-
mensioned counter-forces In dependence on the
primary forces, also at the polnts of attack of
pressure forces which according to the preceding
statements are made as fixed polnts. Thus, for
instance, in slulce valves a device for the appli-
cation of the counter-force may be provided on
either side. Such a device preferably consists
of a stationary easing surrounding the pipe line
and an annular piston which 18 slidable therein
and secured to the pipe line and has a larger
cross-section than the Interlor cross-sectlon of
the pipe. In order to prevent the production of
any tensile forces also between the balancing de-
vices on both sides, the device on the left hand
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side of the shut-off valve may be connected to
the right hand plpe and the device on the right
hand side may be connected to the left hand pipe,
Similar devices may also be desirable at the fixed
points of systems operating with a simple bal-
ance and without over-balance. In this case, the
cross-sectlon of the annular piston will be made
equal to the inner cross section of the plpe line.

In case of over-compensation the stufing box
compensators, If any, are so formed that the in-
ner pipes are provided with annular plstons and
enter Into the compensator casing.

The inventlon will be better understood by ref-
erence to the following detalled description In
connection with the accompanylng drawing
showing by way of example and purely schemat-
lcally some embodiments of the invention, viz—

Fig. 1 Is a side elevation, partly in an axial
section, of a quarter bend or elbow pipe includ-
ing an assoclated balancing device for the posi-
tive transmission of a balancinz or relleving
force. .

Fig. 2 ig a side elevation of & U-shaped bow
including means for the compensation of the
reaction forces due to heat expansion.

Fig. 3 is a slde elevation, parily in an axigl
sectlon, of a compenasting device similar to Fig.
2, Including an additional device for compensat-
ing the pressure forces occirring on the ends of
the bow.

Fig. 4 is a side elevatlon and partial axial sec-
tion of a quarter bend connected to a vessel and
including devices for the compensation of axial
forces and bending moments.

Fig. 5 is a fragmentary axial section of a pipe
Ine provided with a bend and a stufing box
compensator and including g device for balancing
the pressure force occurring on the bend.

Fig. 6 1s a fragmentary axial section of a pipe
line including two different types of compensators
for heat elongation and means assoclated there-
with for applying addltional compressive forces.

Fig. 7 15 an axial section of g sluice valve in-
cluding devices on both sides for the application
of balaneing or over-balancing forces.

Fig. 8 15 an axial sectlon of a bend or angle
piece Including balanclng plungers and

Flg. 9 15 a sectlon of a modification of Fig. 8.

Simllar reference numerals denote similar
parts in the different views.

Referring now to the drawings in greater de-
tatl, and flrst to Flg. 1, 1t will be seen that the
pipe line 2 is acted upon, the direction indicaled
by the arrow 8, by a force which 1s produced by
the fluid under pressure in the pipe, due to the
bend | provided in the pipe. A cylinder 4 and
piston & slidable therein are provided for com-
pensating or balancing this force. The cylinder
4 1s mounted stationarily and its rear end is con-
nected, through a pipe 6, with the pipe line, so
that the fluid under pressure acts upon the rear
face 71 of the piston 5. The latter is connected,
through a rod system 8, 9 which may have a
slide bar if desired, with a clamping member (D
secured to the upper side of the bend I.

The cross section of the cylinder corresponds to
the {nterior cross section of the pipe so that the
piston 7T is acted upon by the fluid under pres-
sure with a balancing force of the same magni-
tude as that of the primary force or stress acting
upon the inside of the bend In an opposite direc-
tion. Hence, said primary force is prevented
from producing stresses of the pipe llne 2 out-
side the reglon defined by the arrow 3 and the
clamping member 10,



It midy be deélrable -in- case of eertaln Working
Adids, e. g., steam or-AggbeBsive er oGoriosive
agents, that the ¥yHnder 4 Iy actdd Wpon b 4
“dffferent fluld which is mot hot ‘o neot aggredsive,
To this end, the cylinder mdy bé filled Wwith 4
stopping or shut-off liquid, sueh 4s, -condensad
water, oil -of high redistivity -against temperature
and the Hke., Thé Biston 7 ma¥y theh be pro-
‘vided with & Aitnple eollar or stufing box-type
packihg knd the -finid uhdeér préisure mABy ast
dpon thé piston $htcugh the stopping Iigad.
-Btinflar 1hditect -adtion of the working fluid-Hay
Ye effbcted tHréugh the dpehcy of serpentihe
Pipes or cielitig sefpentihes, steah traps, dia-
phragmsor ihe like,

Referring now tb Fig. 3, a-U-shdpdd Bow #3 is
provided in the pipe (4, 12 for the byhepshsa-
Hon I heat elomgailots i the pipé - The- pipe
11 15 Bkedly Widuhted ol 44 and the pipe R 15
Pxadly rriounted &%. 15, T6 will Be uHderktobd
“Hhat hen ‘s hot ‘Wotkiag fAuld, stdh &%, stéam.
‘pEses througli the pipe 'the surhe. e¥pands and
-t11¢ compehiating devide 12 15 SoMpréssed. A3
4 Tegult, -fehdtioh Torees are Prodaced thevem
whisgh aét Upththe bipe 1n8¢ (1 a1 12.

In order 1o balahoce these téaction Torces, dach
ol the two: pipes 1 and 1R Is Jrévideéd with a
retteeing or ‘bulaticing device cohsistibg of &
‘welght #§ on a 1avér 11 which {5 ¥MAgable to-
‘gether with a plalen 19, dbobt b Statlonbry pHob
18. A rack T which enga¥es the pihioh 19
‘connected with clbmpiMg membefg T ¥bunbed
‘ohthe respéstive Pipe 1ihes. - This, the 165t Wehd
walght 18 tHrough the bimich snd radk exeds &

‘bush of pull upoti the pipé lMde 11, depsading : -

8t the Inclitmtlan of the lever ¥1 wWhidh I8 ad-
Justed In Such ¥ Thanner that the fepttion Pdtce
axerted by the balanding abvied 13 18 @sitpeh-
Fated to & prewt eXtent With respect tb 1§ sffett
upoen tliepipe 11/ T the Posttion of e Yevwst B%
shown # s adsumed that the balhulng dsvice 13
Has Pern moanted with a négative $tak, 1-e.in a
spreaded state, Thie to this nepatlve biss, the
Pipe Hnes #1 and 12 are shressEd by the Wow 13
niready fir an lhoperative comdition &nd i ordet
to balance this stress. thE 18veYs Have hedfi af-
ranged in the position as shown. In case ¢f &
Heht eldnzation due to tising tewiperaturd, the
Jevers will Be WWang tn the ditettion kbwards thelr

vrtical pésitfon and, =¥ they wave rhichsd the 5

‘wAine, there are N6 More fordes eXertdd wpsh the
snts of tlie bow 18 by ‘thé wetghts 18 Advan-
‘takeocusly, thie parts are adjusted in such s mdiri-
nérthat this-pdsition 1s renched when thé How is

withois temnsion, 1. ., when the aggative fEittal

terisiot dr bias #8 nentrafzed. With furtie heat
elongmtton, the evers 17 wil e moved intd po:
witiphs where ‘thoy dre -oppositely thclned and
“¥ETt tensile sthbdses Vpm the pipe ey for bal-
ANTINE ‘tHA presoure trees eRAFted Yy the How 13,
As B result, the!pipes 11" and 12 @i nét bé
MTessed. BY tht bow as i1 the GaBe of ‘arrange-
Thenty without the balancing devices 1821, -
© Pig. 3 Ehows the Hanfe ArrafgeMibnt 50 pipe
ides With & U<dhapdd dew ks in'Fig. 2, ot sommn-
prisifig ndditionel Hicans for Daldndiag the pres:
“ite ffces Prodiced by the Workies fAuid Andst
presifie dve to tAe ehd Th the pipes 11, 1% To
this Al tHe Facks 20 ‘are ‘pravidad at thelr free
¢RI with Distons 22 whicH ave sitable h & doin=
Ynon cyfinder 28, FHtindcted, apoHt MAiIway De-
twetlt its ends; ahl thrsugh a pive dime ¥4, With
the Pibe 12 &b that tEe prefsure Exlting inthe
piple 12 &6k direttly aldo Detweth the two PRioNE
22, AvGoraiBghy, the fidid WAder pidstufe th the

10

-

20

[
o

o

-

@
St

i)

T

6

3

cyHrdér 28 produced forces In the ditection of
the mprows 28 And 26, which forcet eorrespbnd In
‘saghfude to the Terced ocelrring on the bénds.
As a retdt; the plpes 11 and 12 are retieved from
the aikial forces profiwcéd by the spring Action
of the bow 18 as ‘Wweli as frorm the forces produced
BY the pressure of the workiny fluid.

Fig. -4 shows an- arrangement in which means
‘abé providéd for balanefhig Both, the akial forces
‘babtirring at the bend 2V of the pipe Hie 28 And
the tendifsg moihehts eceurting due to heat ex-
pansion at the point where the plpe lifie is con-
nectéd to-a vessel £3. 'The pressure foree sét up
b¥ the nctiof of the finid pressure upon the bend
is balanced by a devite similar to that shown in
g 1, comprising & cyintlef 30 and a plston 31
wiich is sHdable thereth -Bnd connected, by
means of a rod systerh 32, with a dlamping mem-
ber 33 fixedly securéd to the pipé 28 rmear the
bend 27. The rear exd of the eylindés 40 com-
unfeates with thve main pipe 78 through a smafl
‘tubé 33, 'The élamping member 33 14 provided
With = dbwhwardly projectifik aveh 38 ntting upon
B welght 38 which is slideble In & crods siot
formed th two 1ateral extensions 37, 38 of a ver-
tical arm 3% ¢f & two-arfied lever which is
swingable sbout a statichary axis 40, The hori-
zontal-arm 41 of the two-arindd lever Is pivot-
ally conttected at 4}' to an arm bt stud 42 of a
clamping tmembér 43 Axedly mothted on the pipe
28 rieat the poinbt 44 tWhere the same is con-
nected to the vessel 29,

It will how bé tleat that the force exeried by
the fluid pressure at the Befid 27 in the direction
of the arrow 45 #f the pipe line 1s Lnder action
ef & hot Huld under prestute is balaneéd by a
foree exefted By the piston 31 In the directlon
Of the arrow &, The biston §1 acts indepehd-
ently from the heat elongatiori bf the pipe lihe
28 due to the tefnperature bf the worklrz fuid
and diue to tiis heat elong#tion, & bendlng mo-
neht 5 produced at #4; In the direction of the
afrow 47. Thix Beadihg -mofivent, “however, i
also balanced sihée én displacement of the mem-

5 ber 33 and hrn: 38 to the Teft due to heat elon-

gatibn thie weight 36 1s displaced in the lever hrm
3 towhrids the extetition 33, whereby & momeht
1t exertet- with Tespett tb the pivbt 40 in stich a2
thetinet that the Porde exerted upon the arm 42
b¥ thé lever arin 41 is downwardly direéted and
ciuses a counter-momeiit ih the direction of the
‘atrow 48, oppoditely to the arrow 471 which indi-
watdy the orlgingl moment due to heat expansion.
THe Iaiger the heat elotigation ¥, the Intger is
ke Wefiditte Inoment exettedl in-the direétion of
the wtrtr 61, but-the Mrger iz alép the comnter-
moient €xerted 1n -the ditecticn of the arrow &8,
whereby a complete balance may be effected wa-
det atiy werking tondftions.

tte txtehston 38 at-the kever arhl 38 petmits
fthe produttion of 4 cothtet-Moment i an Bpho-
slté Hiretflon. This posdibility is Important
where the pipe lfie 28 is instaled I the usual
mianher with a bias or Inttial tension with Te-
Speet to the conhedtliing point 8. In-this pase
the fhiddle position of the weldht 36 cotrespohds
t6 a condition of heat elongatich in vwwhieh the
Maa 15 Just bhlarieed. As will be Understood, it
is aléo Posdible to provide gears and the like in
the syster.

F1e. b shows an emibbdirient In which the pres-
gire forcé exerted uy the Bend 88 of a lne 90 in
the dirdetion of the arrow 51 is balarcéd by 4
mechanical device rather than by making the
Perid dikrestly 'a fi%ed poiht df the piie lihe sys-
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tem. 'This device consists of a casing §2 which
surrounds the pipe line and 1s stationarily
mounted, and an annular piston §3 which 1s se-
cured to the line 80, Through apertures 64 the
fluld under pressure is capable of enterlng from
the pipe line B0 into the casing 652 and to act
upon the annular piston 53, thus exerting there-
on a force in the direction of the arrow §3 which
is opposed to the pressure force Bl acling af the
bend. Stuffing boxes 66 and b7 prevent the fluid
from escaping through the small annular play
between the relatively movable parts. It will be
understood that If the effective surface of the
annular piston is exactly of the same size as the
interior cross section of the plpe line B0, the two
forces will exactly balance each other. The pipe
line connected to the balancing device is thereby
relieved of the tensile stresses produced by the
pressure force 51 at the bend.

The pipe 50 of the sald balancing device shown
in Fig, 5 is connected to & stuffing box compen-
sator which according to the Invention may be
used for the compensation of the various forces
occurring on and in the pipe line immediately at
or near their points of attack. As will be seen,
the compensator comprises a casing §8 and a pair
of stuffing boxes 59 and &0 at hoth ends, with-
out any additional devices, such as, balancing
pistons or the like. The diameter of the packing
surfaces does not exceed the dlameter of the
smooth pipe so that the frictional forces occur-
ring in the stufing box compensator are smaller
than In the case of compensators having addi-
tional balancing pistons.

It will be noted that in case of heat expansion, -

the piston 53 makes relatively small motions only
in the stuffing box 67 as long as the heat expan-
slons can he compensated in the compensator 5§8.
In order to prevent the expansion of the pipe
from causing an unduly large displacement of
the piston in the casing §2 in case of any fam-
ming of the pipe ends in the stuffing box 58, stop
collars 56’ and 56’ are provided on the pipe 49
on both sides of the stuffing box 56.

The balancing device 52 shown in Fig. 5 is of
a particular importance where it is desired not
only to relieve the pipe lineg of tensile stresses
but even to apply compressive stresses of a pre-
determined magnitude. In this case the annu-
lar pistonsg of such balancing devices have to be
made larger as to their cross-sectional area than
the Interlor cross section of the pipe. In this
manner, an over-balance may be produced in the
form of an excessive pressure load. The cylin-
ders and pistons shown in Figs. 1, 3 and ¢ would
also have to be made larger for the purpose of
over-balancing than the interlor cross-section of
the pipe line. .

Where an over-balanced state, i. e. a resultant
compressive stress 1s produced in the line, stuff-
ing box type compensators for heat expansion,
if any, have also to be provided with additional
pistons, as shown, for instance, in Pig, 6. In
this case, plpes 61 and B2 which are provided
with annular pistons 68 and §4 prolect Into a
stufing box casing 85. The cross sectlons of
the annular pistons 83 and 64 are made larger
than the interlor cross-sections of the pipes 81
and §2. The two pistons 63 and 64 represent two
different forms. The effective area 66 of the an-
nular piston 63 is positioned outside the casing
88, while the corresponding area 87 of the piston
64 1s positioned at the inner end of the plpe line

In the left hand part of Fig. 6 there Is shown

10

30

<
ot

60

76

278,873

another embodiment of a stufing box compen-
sator in which the right hand pipe 8! is con-
nected to a fube member 88 while the left hand
plpe 68 Is connected to a casing 10, The Inner
pipe 68 Is provided with an snnular piston T2
which Is mounted in a stufiing box Tl and the
dimenslons of which correspond to those of the
aforeméntioned annular pistons. The operation
of this device 68, T0, Tl 1s similar to that of the
device B5 except that the pipe 69 1s in this case
fixedly supported by the casing 70. On the other
hand, it i1s also possible with any of the afore-
mentioned balancing devices to mount the cas~
Ing or bearing in such a manner that it is free

5 to slide on its base In an axial direction.

Referring now to Fig. 7, a sluice valve 13 s
Interposed In a pipe lne T4, 14’, If the sluice
valve 13 15 In its closed position, the fluld pressure
acts upon the same in the direction of the arrow
8T and produces a tenslle stress in the pipe T4.
The balanclng means according to the inventlon
may be used not only to balance the tensile
gtress, but even a pressure force may be pro-
duced in the pipe T4. The balancing means com-
prise casings 16 and 16 and annular pistons 717
and T8 secured to the pipes. The caslngs 15§ and
T6 are fixedly mounted on a common base piate
19. The casing 15 on the left hand side i1s con-
nected, through a tube 88, with the pipe T4’ on
the right of the slide valve T3 and the caslng 718
on the right is connected, through a tube 81,
with the pipe T4 to the left. It will thus be
clear that the right hand device 76, 78, will be
operated when the pipe 74 is under pressure dur-
Ing the closed position of the slide valve while
the left hand device 15, 17 will be operated when
the plpe 14’ only 18 under pressure. As n result,
no connecting points of the pipe line, not even
the flange Joints 82 and 83 of the casing of the
sluice valve are stressed by tensile stress. Since
the eross sectlon of the annular pistons 1T and
18 in accordance with the above considerations
are preferably made larger than the right hand
Dpipe cross sectlon, the pistons 17 and 78 serve to
take up a part of the stress of the flange bolts,
so that the same may be made smaller accord-
ingly,

Fig. 8 shows an example of a quarter bend
in which a plunger 83 which is slidable in a cas-
Ing 84 and guided In a stufiing box 8% serves for
balancing or over-balancing the sjresses in the
plpe system. The end 88 of the right hand pipe
takes the form of a plunger passing through the
casing 84 and gulded In stuffing boxes 87 and 88.
An aperture 80 in the plunger 86 15 normally po-
sitioned approximately in the middle of the cas-
ing 84. The downwardly extending pipe (not
shown) Is to be connected to the flange 8 of
the caging 84: The point 85' of the plunger 85 is
connected, by means of a rope or chain 92, with
the point 93 of the plunger 86, and the rope or
chain 1s passed over a roller 94 or the like secured
to the casing 84, all as indlcated in Fig. 8. purely
schematically in dotted llnes. It will thus be
understood that it is possible to transmit the
forces acting upon the plunger 85 upon the
prlunger 86 and thereby to counter-act the pres-
sure-forces acting upon the end face thereof.

For the purpose of over-compensation the
cross-section of the plunger 65 may be made
larger than that of the plunger 86. Moreover, it
is posgible to provide a transmission ratio in the
form of a gearing or leverage between the polnts
85’ and 83, whereby a Dlunger of any desired
dimensions to suit, for instance, any special con-
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structional conditions or to reduce the friction in
the stuffing box may be attalned.

Fig. 9 shows a bend which as to Its general
arrangement corresponds to that according to
Fig. 8. The difference consists In the fact that
a bellow-shaped member 88 is provided in place
of the plunger 85. This offers the advantage
that a stuffing box and the friction thereby pro-
duced are avoided. The rope 92 Is secured on
or near the end wall 36 of the bellow,

o

10

5

Where It is Intended that a resultant pressure
stress be produced in the pipe lines, the devices
shown in Figs, 2 and 3 for the compensation of
the elastic reaction forces of the resilient heat
expansion compensator have to be adjusted in
a different manner, 1. e, in such a manner that
the levers 17 in the condition without strain of
the compensator {3 have not yet reached their
vertical position.

DAN MEYER.



