-1- | NTERCHANGEABLE PROCESS CONNECTI ON RESI STANT TO | NSTALLATI ON ERRORS
BACKGRQUND OF THE | NVENTI ON The present invention relates to fasteners for
supporting: and aligning a connecting flange on a transmtter bod
before per Wh8¥053Pasteners are installed. The flange is ret Eﬁ'ﬁ@éﬁﬂ?ﬁoéﬂ%
supporting and aligning fasteners in an unseal ed condition so that if fluid
pressure is supplied to the flange prior to installation of pernmanent
fasteners, the fluid-will leak freely and net-build up pressure, which
could result in sudden release. The invention also.relates to providing

per manent fastener bolts that are threadable into provided threads oh the

body only when the proper INFERCHANGEABLESPROCESSI QONNEQCTION:qui r ed
t hread engagenent. In the use_of process control pressure transnmtters,
whi ch include pressure sensoRESSSTANTHEQ INSTARIARON HRRORS: sensors,

several different adapters for &£ Y dPembd Uhe re piping froma
process line to the pressure b - 5T ac dati ng vari ous

pressure connections and us&herpreserbuimventidmaplrigs tofassenaxsufprent .

For exanpl e, bt isupperRknk0 QﬁaviQﬁién%?”dé“ EERRlAg | 1FaRIReN bh  a
one-quarter inch pipe tap connections’installed at the fagtor W th
sui tabl e per manentrRRSEERERE. GRAhal PefAER piPSETAREBLd MARRSIRFidapEers

that can be put omnsBathedfi efie éﬁl%rﬁg\@ii!saPEQaine&\_ﬁadHB%d pleamer ahlange

al so can be used with a three- valve nanifold, and ange, adapt er re_then
al so needed on t h@lt+APENIsFASEENeTRe 1RnARf BRFe2TRE FAR Eﬁé9§ g? Fﬁégbbft
receiving parts tigatidr epra@smies tia t Bapplasanidd ecnkodslahdd eprior eash of
o OB OB B PR O YT R M P14 VI Sl
freely and not build up pressure, which could result in
sudden release. The invention also relates to providing
permanent fés;tener bolts t-hat' are threadable into
provided threads on the body only _wh.en the proper length
15 bolt is used to insure full required thread engagement.
In the use of process control pressure
transmitters, which include pressure sensor bodies
having ‘internal pressure sensors, several different
adapters for connecting the fluid pressure piping from
20 a process line to the pressure body are required for
accommodating various 'pressure connections and user
requirements in individual process equipment. For
example, it is normal to provide a standard coplanar
flange with one-quarter inch pipe tap connections
25 installed at the factory with suitable permanent
fasteners. One-half inch pipe thread mounting adapters
that can be put on in the field are available. A
standard coplanar flange also can be used with a three-
valve manifold, and flange adapters are then also needed
30  on the input side of the manifold. The thickness of the
bolt receiving parts that are mounted to the transmitter
body differs in each of these configurations, and thus
each configuration requires a different 1length of
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per manent- mounting bolt. In order to standardize shipnents, three different

sets of n%dszgﬁﬁpl ts are shipped with each transmtter, in@ECRUSR/0TZES
standard s | alled to hold the coplanar flange by itself. The copl anar

flange is also nounted by two alignnment or tenporary nmounting screws, soO
i f the permanent. fastener bolts are renoved_for any reason, including '
change of input configuration, the coplanaf flange renmai ns supported and
aligned in place on the transmtter. The alignment screws are to be used

only for aligni nge??gn ggpqﬁc?mg%ﬁsygggg_i ng lgheofrhagget@ndsmgm her
i f changes in the Tlange configurati on“are nade. Wien the copl anar_fl ange
i s nounted at thshinwedts, dihoee| Qifferhntsenssr CBoRPUnShos b‘%‘f"isr st5e

per manent mounti gq;BRbESwAEE WReH trhhspietha,f indQludiinge wiapeasdard
added to the flange, ,the first bolts_ have to be renpved nd ié)ngg bolts
whi ch pass t hr ou§ftt ABSEAAPERr £ aReld hehe | ePREARdE LS IE Hhe' TTFee: val ve

mani fol d al s§ nounted on toRef kaByankequilagged oiyealshanocunsrdaky bwes. |f

the installer does.not ipnstall .the | onger perpanent in okts phen
changi ng i nput cﬁzf"sﬂﬂ?ﬁ i O atERFPRFEs ’ﬁ&éggg?é, %"If?e)é{{a%'i g%rcr’gn “scﬁs
used on previ ousperaassntt fastenerf ddltsAl e rémoviede for anYat¥eagRnio

install shorter balts re,l er..ones are NS | fod NB-HSEGH 1 £had S
totally inattent ilgg%m?ﬁg %rhlag‘ggsﬁ’(gr 2P N5015S ng&baéﬂlsolﬂt'ght 'y eﬁ%age% in
the threads of tHlaahgansemaiors mupportied aAndnabhynedr s PLASE A% WRE ding

the flange L§ Pl 2e8ndRi R "NAVENE LY LGLADNL SLELPOBE Nt £91Ke iiced | TP
agai nst predsure 10ads. ~Thé threads thé erroneously installed nmi
unting bolts nﬁyrslallilﬁ,nlaﬁdaﬂﬁetampgﬁﬁﬁhh’sé‘l@%r%‘l‘g the | f ?’é%%ul?’i“ﬂg in

ng the trapggttEEetiar -1 chaffW¥PRY Gfe BRNGUVEDEE ChuFhe ipnespet

iavention relates t0 a fastenin .
made. When tlge coplanar flange is mounted at the

factory directly to the sensor body, short (first)
15 permanent mounting bolts are used. If one-half inch
pipe adapters are added to the flange, the first bolts
have to be removed, and longer bolts which pass through
the adapters and the flange installed. The three-valve
manifold also mounted on the flange requires longer than
standard bolts. If the installer does not install the
longer permanent mounting bolts when changing input
configuration and applies pressure, the alignment screws
used on previous transmitters can fail. Also, if there
is an attempt to install shorter bolts where longer ones
are needed (if the installer is totally inattentive),
the prior shorter bolts may be slightly engaged in the
threads of the transmitter body. The alignment screws
that are holding the flange in place do not have
sufficient strength to hold the flange against pressure
loads. The threads of the errcneously installed main
mounting bolts may strip, and the alignment screws will
fail, resulting in damaging the transmitter.

|
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arrangement for aligning and nounting-a fl-ange to a pressure sensor or
transm-tter body and providing a set of alignnent fasteners which are"

st opped i nwgy PHRkidoon so that the flange is not seal ed agai nspcrhssdzesheos
when only the alignment fasteners are in place. A gap is provided between

one flange surface and the body surface on which inlet ports.-to the sensor
or transmitter are fornmed, so that if the f#ange I's connected to fluid and
pressurized prior to the tinme of instafTation of- pernanent fastener
bolts whi.ch can withstand the | oads involved under pressure, the process

fluid will leak and alert the o%@gg?gg_bghgﬁg%é%ﬁ§%¥%$%_the per manent

fastener bolts have not been in before buil ding up

pressure in the transn1ttewhaMNRQSGQ&nhﬂmﬁQSHQﬂInﬁkiﬁﬁstQQaamqiﬁﬁﬁﬂﬂﬂq

fastener. Specifiadladngenahes ey, aillghgﬂg eﬂo%ﬂflﬁb dabé yaghid dtBQ { he
sec

pressure correction fllange and a I's used_for ni ng
and supporting t BPESSHAEE FLNECENGE Fﬁaﬂﬁaé‘étaﬁdb?ék' R RAY iHng H"eséam ng

of the flange relogt la\n.Qg&ﬁetnl%e fadtbRe® sOlniibd R Mbpdachid faepUsa&%d S
nounted. The shoul d bolt has a shoulder stop surface that E%%X ai nst
t

the surface of t#f& t e &rlaggesdfis fRrth SRR Laty ages st &g t he
shoul der surfacedmnytdnhfuﬂﬁbﬁﬁﬁﬁtlﬁaﬁteﬁéﬁé hh&nﬂﬁﬁpIiU§kne§Sgab tilke
flange so that the fl.ange ed fromthe bod e e fl e is
urged against t hETRYARS gfb gegﬂo‘m%@ PK® SUF é&?&?‘é %ﬁﬁg? Yyﬁg%#estops
that can al so be omsedhichf mgtsq;omrtcastlaesbenseromer txahshtitteat afiexes
= g i th e oS i 08, chif L BLEETELa Ry 8 IR O AN AR
| i se control§rBB§WMmeﬂ4pelbength tbhe.Itmmprldﬁmulns;qﬁﬁ&nmm1th@n t he
thickness of thepEE%ﬁ%%nQEEQQt§HQQOBBQQS which can withstand the loads
involved under pressure, the process fluid will leak and
alert the operator to the fact that the permanént
1s fastener bolts have not been installed. The leak occurs

. before building up pressure in the transmitter, which

7 can cause failure of the alignment fastener.

\ Specifically, as shown, a stud is used for

slidably guiding the pressure correction flange and a

20 second shoulder bolt is used for aligning and supporting
the coplanar flange in place and for controlling the
spacing of the flange relative to the surface of the
body on which the flange is mounted. The shoulder bolt
has a shoulder stop surface that seats against the
surface of the transmitter or sensor body and has a
length between the shoulder surface and the head that is
greater than the thickness of the flange so that the
flange will be spaced from the body when the flange is
urged against the head of the shoulder bolt. There are
other types of stops that can also be used, of course,
such as a sleeve over a bolt that fixes the length of
tightening of the fastener, or a shoulder on an outer
end of a stud with threads for a nut outwardly of the
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pal fastenefqrtnxus!mmnmmsthe

The senég‘
per e i T | nwar dly “surface agai nst which the
fl ange sea o o0l 1length of the recess is coordinated with the

| engt h of fasteners that are provided for the transnmtter. so that only the
correct length fasteners for the flange afr angenent being attached w |
work with a sel ect ed arrangenent of flanges and adapter available for the

transmtter or or BR | PT1 ON DPROMENGSe Faative 1 is a
top plan view of Gé Skl?cg‘g arl?sﬁgttDEg? ﬁ‘atﬁ‘ﬁg c%‘sensor bodﬁ wWth a gl ange
shown installed lmghhstlgp@ratenfgm Shatsisegieeatn thiang the £ #CkPESER

i nvention; Figui@e?ehangel b@hg eé@%‘ Bbtena! view of t he devi ce of Figure 1,
Figure 3is a fragnentar sectional - view taken as on line 3--3 in F|gure 2;

Figure 4 is a sectional VFBW Fody fehin§headsARTR¥Hren Bhe %%éﬁ" i e pi pe

threads reqdiri Rgrara@tofdstaneenehrehadi fffdi'r &He |;§E\9iénexmdffs'9°m3 $ is an
expl oded view of a transmitter having a thre

éal ve _mani fs *gﬂfh ge
adapter in posi FRGRSESF iSRRIt i TP Yl'hefégf A&PFs ag]alg engt
provided in a kl‘tlanBET/ydaE—da DEm PIbWhOBrTl‘EmFE&RE.hENmml n

Figure 1, at cal e qas ter.1 0 1 ch

hegges a presgg:‘:@ orgh % nd" %’hﬁa gn gﬁ’f 2% %fg\%%eﬁ" | nglylaées i‘\%Irts

for receiving flpurlod‘ldndetfopr&hgurte'anwttfelruls@ mmmrze%eta%%rf-‘%rg%m

schemati cal,lpy 'riestg CdebLPBRedd Ofbd Nard!t $1lafigell akbnfedintl. befugf ace
n

12, as shown i S a anar sur [ er 't o connect roce%s I£nes of
pi il ng carryi ngattl’h:@chledl dwuhblerqufﬁesymr-é td tgRlessads pgrangemen

flanges and adapter available for the transmitter or
sensor body. )
BRIEF DES ION OF WINGS
15 Fiquré 1 is a top plan view of a typical
transmitter having a sensor body, with a flange shown
installed with support fasteners made according to the
present invention;
Figure 2 is a front elevational view of the
20 - device of Figure 1;
Figure 3 is a fragmentary sectional view taken
as on line 3--3 in Figure 2;
Figure 4 is a sectional view of a flange
* adapter for a one-half inch pipe threads requiring a
25 second fastener of different length; and
Figure 5 is an exploded view of a transmitter -
having a three-valve manifold and flange adapter in
| , position for installation with fasteners of a third
!E length provided in a kit.

30

In Figure 1, a typical process control '_
' transmitter 10, has a body 11, which houses a pressure
’ sensor and which has a surface 12 which includes ports
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surface 12'(the ports are shown partially at 12A and 12B in Figure'2)', an
adapter ‘or flange.indicated generally at 15 is-coupled to the body. The. .

flange 15 isyi@lbh copl anar flange and can be used for nountj
di fferent adaptergsgﬁh parts for pressure connectiaons to the tr§§§ﬁ¥§%¥ﬂ?ﬂw

Fl ange 15 has a surface 16 that faces and mates with the surface 12, and
whi ch can be seal ed t hereagai nst. Through openings indicated at 17 and 18.
are threaded at their outer surface for conﬁﬁ%Ting one- quarter inch pipe
t hread pi pes shown schematically in Figure.1l at 20 and 21. The pipes are

connected to sourcesg,0of_fl . pressur h re €, S '
Additionally, the r?ﬁng%é%5’%%§?9§é“£ﬁ§aﬁ% ?5% g?ﬁ?éuéﬁ&%ﬁfés grﬂgggfure
“openi ngs 22, for péensaentEyshown escmegmathicdl ngen o thed dsneshd3sonf abe 12
and the sensor bodynil-byrt Rread tepers kSt sset, Of Leh | '
i ndi cated at 23, i Nt o fhrgaged 5$g§&§a ?g‘thgugg%$. Ag'sﬁiaﬁ t e’t%?egded
bores 24 are at thBlARAErSERtRSR, |anddn evdRreko RANRES ROfReSfaddngs of

recessed | ength 26pibhagl oetpi g dHY 2ad8d QAGeE BfesSupdodyat berkaven
t hread engagenent suificient tqQ Carry the |oads required when the flangg 15

is pressurized. |nSBFgafesld GHie Portse arpafBevwnsPastiablin af dfduand 1

fasteners 23 secured ?QQufb'E?ErahiH&aﬁﬁé?oéﬁsflEﬁéé?ﬂﬁ&§c£@éd3§§ﬁ§fﬁlmg
the flange in place_ but,k not 05 er manent |nstallat|ggaare i Ll ustrated

A guide stud 28, aRt a>shSuFEPLEE| FO3BhenPERY pasIhehr bBBFC openiAgsaiied

respectively in the ¢bplagad £laitfe \WhdCBahbe uded Forakoahting aileféhenaded
I nto the body ed. The, stud, 28 a_snooth shank 28A that sILgany

1 are_u 'g%é
figagint o an 3éeni A a??ief'ﬁe 31458718, PEEFSHES bOP PO 2 RS s iSn " Ras
a aded end 32, tzadsmitbept h, Flamgerlidliteetersurfiace asgthag84fabeshandi ns

oo o tadies A TenghAlbSE oL, Sphbsplsd Laho il o6ardde
thereagainst. Through openings indicated at 17 and 18
are threaded at their outer surface for connecting one-

15 quarter inch pipe thread pipes shown schematically in

Figure 1 at 20 and 21. The pipes are connected to

i .. sources of fluid under pressure that are to be measured.

§ Additionally, the flange 15 has, as shown,

‘ four through bores or bolt openings 22, for permanently
20 fastening the flange 15 against the surface 12 and the

5 sensor body 11 by threading fasteners, a first set of

' which is indicated at 23, into threaded bores 24 in the
body. As shown, the threaded bores 24 are at the inner

end of larger counter bores 25 that have a recessed

25 length 26. The length of threaded bores 24 is adequate

to have thread engagement sufficient to carry the loads

g required when the flange 15 is pressurized.

: In Figures 1 and 3, the flange 15 is shown

without fasteners 23 secured for illustrative purposes.

30 Fasteners for supporting the flange in place, but not

for permanent installation are illustrated. A guide
stud 28, and a shoulder bolt 30 which pass through
openings fespectively in the flange 15, and which in
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belt length 34 of the shoulder bolt, between the surface 12 and the inner '
surface of a shoulder bolt -head 36 is greater than the thickness

fl ange 15, WO®385828d bet ween outer surface 38 and the" surfacé’qévsgz’(ﬂﬁ@
i nsures that when surface 38 is urged against the inner surface of the
shoul der bolt head 36, there is a gap as indicated at 40 between the
surface 16 and surface 12. If fluid under jgessure i s provided through a
connection 21, with only the alignnent fasteners in place, the flange body
interface will leak freely. The fluid will not pressurize the sensor body,
the ports or passaygwayss ishowne bnelythr@adédleimsme bRly 11 pirepnsedur e

was permtted to 4l | g 2 rglagné ysx#@c?tkprél?é %ngﬂatf ast GHSH’ egtgcrews

-are holding the flange In ace suc screws I n place of
the stud 28 and sh’lﬁﬂ@é‘rOBGPtlngomt‘\-ﬁ@ lflilamgeo@lﬁd f'ene sHrawder &edr 80,

bui I dup.  The prasssi@asoutds be duiddadlp &RPUD, tandr &VEHEoER, umue?eed
separation of_the parts, agofL cause damage.  Thus, ,when agﬁﬁﬁt'CUI ar _flan

arrangenent that H:ARek&H JERIEN d4eWhiFhh IPABS: Ao ger BBH§aCFs to
be changed and t hgs st WdthEESuZ@eﬁr&I@nﬁ/@rﬁﬁd}wm sllade?8thad

shoul der bolt 30, mhlc re also.install ed the_factory, wWgll S t the
flange 15 in alljﬁﬁb lﬁi %ﬁ?gi 39p1ast %hﬁcﬁ?ﬁgagﬁ &é? g@éﬁsggsggﬁ.
provi ded between Hd]etng.eni;&hamd sﬂr’drﬁeceha:ﬁldéﬁlmnhebetweeh thienpurfpcets in
surface 12. The Je o the eal.s_a o] fegtibye. As
stated, di fferesltlo‘fj1 Ei'fcgﬁ;gl'{e 5&5%9% nﬁl ﬁaﬁugﬁgrcéﬁlgehﬁgédg\% é‘% t he
sae transmita er qm&erandthant h’else thdrdkinestsi oa§ flange 15.ffoessured

ovgral |l thicknes toh§ %@EEgnt pg&an%%epe§¥pggcéhgﬁsurfgﬁg 16

e

t tes with the su ace + er Si surface of the supported
meffber s engaged t%pqqggs that when surface 38 is urged against the lnner

surface of the shoulder bolt head 36, there is a gap as
indicated at 40 between the surface 16 and surface 12.
15 If fluid under pressure is provided through a connection
21, with only the alignment fasteners in place, the
flange body interface will leak freely. The fluid will
not pressurize the sensor body, the ports or passageways
in the body, or the sensor 13. If pressure was
20 permitted to build up, and only the prior aligmment
fasteners or screws are holding the flange in place,;
such as two threaded screws in place of the stud 28 and
shoulder bolt 30, the unit could fail after pressure

buildup. The pressure could be built up enough to
25 provide an unwanted separation of the parts, and cause
damage.

Thus, when a particular flange arrangement
that has been shipped or used with the transmitter body,
is to be changed and the standard bolts 23 are removed,

30 the guide stud 28 and shoulder bolt 30, which are also
installed at the factory, will support the flange 15 in
alignment, but with a gap as indicated at 40. Seals are
provided between flange 15 and surface 12 around the
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“permanent bolt heads. The bolts that are used for pernmanent fasteners
thus have to be different |l engths. For exanple, in Figure 1, the
first bolt 23 is illustrated with the flange 15, and can be threaded
into the tWexPSMS3R®r or sensor body. A second bolt shown at PAI/USIZ0Z208c 4
Is one bolt of a set of four and is used for a second thickness fl ange
assenbly. For exanple, the flange 15 may have a hal f-inch pipe thread
adapter 47 thereon for a larger input connection. The conbi nati on
of parts has a thickness such that the |or@er bolt 46 threads into the

t hreaded portion 24 inwardly of the non-threaded counterbore 25. The |l ength
of the bolts 46 js selected to insure adequate engaged threads for hol ding
the flange under*YPtr RIGHF plesyafacess2 sh@he ispadiqgdcels, Lawge emough

three-val ve manidwlthe $alsidtdHd@tskecStfiemtically used in
conmbination wth flange 15 the thickness I1s such that third bolts 50 are

used in order to reach théhofFHd% t KHEERRR Mo t§ ARID 4 andRoladapderar e

shorter than boldenbifnastsiaiwwan baeusddulith $8e0kahbe: tikarr vy @i fol d

52 has a paig ofa apt. rse47 thg%.are.attached W th_t he standard bol't's 23
to threaded borés 54 on the tPBEL -

NYEEOBSnan2Bed. Fhel APt er SVEERHY
connection of irhitckrigrses t othae deni fqilctdrdnt spheifigst BaewebAl thed0
Pnd the bores 2f a1 dad hASATRLSRIPng) sinfarel £ Al et ducar
section 24 of tkadorawrface heft taes supperteddyndibedicehiphded 5Py atpeof
through Che i ht Eadedi et oeoaht T RUAE ", ) T8, PRI CRhat Ar i F 3o
iR ting iR fuPermanent desdeaens thus havesdal ibeg dirffierent 32ngehtl.ange
15, For exanpl g¢or f e&_@m?ﬁe‘}(s ahLe ?§§grgo ?Cuf.t?ef ! t 1%0610.:(1 %ni f:.gl d 52
to body 11, Dolts i3 ctaed U kR tAE £ange 15t caa oo Thiednd |
ge 15, and can be threaded into
the transmitter or sensor body. A second bolt shown at
46 in Figure 4 is one bolt of a set of four and is used
15 for a second thickness flange assembly. For example,
the flange 15 may have a half-inch pipe thread adapter
47 thereon for a larger input connection. The
combination of parts has a thickness such that the
longer bolt 46 threads into the threaded portion 24
20 inwardly of the non-threaded counterbore 25. The length
of the bolts 46 is selected to insure adequate engaged
threads for holding the flange under operating pressure.
As shown in Figure 5, with a three-valve
manifold 52 illustrated schematically used in
25 combination with flange 15, the thickness is such that
third bolts 50 are used in order to reach the body bore
_threaded portions 24. Bolts 50 are shorter than bolts
46 as shown. The input side of the three-valve manifold
52 has a pair of adapters 47 that are attached with the
30  standard bolts 23 to threaded .bores' 54 on the three-
valve manifold. The adapters permit connection of input
Piping to the manifold 52.
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mani fold 52. Alternatively, if bolts 50 or 46 secure flange 15 to sensor
- 'body 11, the bolts will bottom an body 11 before bottoning on fligggfg%
can be seewq $3705329t h t he counter bore 25 |nvvardly fromthe SRFF; P3208, 1o
threads of bolts 23 .and 50 will not engage in the threaded portion 24 when
the flange 15 and adapters 47 are in place and either of the bolts 23 and
50 are placed into the aligning bores in tidg- adapters and flange 15. The -
bolts 23 will not engage in the threads 24 when the flange 15 and three-
val ve manifold 52 are in place and the bolts are passed through bores 53
and 22. Wthout the counter"hlaofesﬁénertndm 60bpapssHHrAegR ROLHE Joft Nt he

threads of bolt 50 tq.he ggg e #ggjﬁ%yn r 83| 9z phage,

but the anount of" %en%ageman c% W Sds V\Dlrh‘{ ot eful?#%:?%nt to carry

the | oads when t ttaef borgs 22 pnetsmmzaad;amcs,f &ndy W 13f tflﬁéafihr-é§8st€8u| d

occur. Also, Wt hﬁh#tebfq%% %gge&s&bﬁl %fh*&%t ﬁcgésV‘RWtdxee'&ﬂﬁﬁ%m&tft%\ﬁ bbagads
0

I f used in place ree- valve manifold- and co&lans
flange arrangeneril- Eathet PAASHi Blerangs @f sépBIER 8 §ﬁ1 e d®WPeP=aRPt of

three sets of bolds-dais fzatstenrrf@ éﬁﬂﬁ?én’d Nbolts 9carplmes thiheugbl theet s

are of the | engt hs shown a - The boI e l;
factory instal | eFE#¥EY “85ﬁ§aﬁér FI%e"c’ﬂS"s i3t S :;-ﬁeg‘t% gt‘k sets

are shipped in SQﬁﬁﬂﬂnﬁJ@ﬁcmageall'Hnrgaun@nma@emen@SbNS-9@¢©c§@élﬂ§qbe
the proper length for_t hickness of  varigus f CORAHONG L
TS BPobtangs 13-t HA SARIAE ! aegth Rl ocars

relation to the O ‘I ength "'bol t cannot be
t hreaded i ntim borneset &t aéd:ure héLahgei aSuaindg maha-tfod-dprflibe‘if’l BREY h 13+

T e e gdleg P8 BLBY SRR @bew@%”%&efﬁeme! “polBniAgnenary

a nt fasteners are Stof mai nt al n_t he ga% 40 so the
flange will not tnaqwﬁﬁkdwa&ed A&ﬂ@%nﬁtiﬂgkxwrkﬁtb¢%ﬁ§t or-4% secure

flange 15 to sensor body 11, the bolts will bottom on
body 11 before bottoming on flange 15.

15 It can be seen that with the counter bore 25
‘inwardly from the surface 12, the threads of bolts 23
and 50 will not engage in the threaded portion 24 when
the flange 15 and adapters 47 are in plage and either of
' " the bolts 23 and 50 are placed into the aligning bores
. 20 in the adapters and flange 15. The bolts 23 will not
| engage in the threads 24 when the flange 15 and three-
valve manifold 52 are in place and the bolts are passed
through bores 53 and 22. Without the counter bore 25,
it would be possible for some of the threads of bolt 50
25 to be engaged, even when the adapter 47 was in place,
but the amount of engagement of threads would not be
sufficient to carry the loads when the flange is
pressurized and failure of the threads could occur.
Also, without the counterbore, bolts 23 would engage a
30 few threads if used in place of bolts 50 on the three-

valve manifold and coplanar flange arrangement.
Each transmitter as disclosed is shipped with
a kit of three sets of bolts for fastening flanges in
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kt tachment bolts are in pl ace. Different flanges and adaptefs
#l and, of course, the bolts selected will be of length to

esulting will warn the operator. befgre pressure builds up. As an
to acconplish the objectives in one fTormof the invention, the
E of the flange 15 end is T[err], the thickness of the adapter is

d at T2 andlabe.| ImeQ:foIftl FaS QRel Be tRHECPatNE dHUH Ql-d2haviigg

hes. The r&l&t7onsh Sbf e IR AFPTHWE ATBY £rFERGHR
d to avgid Bagdgenphanat fhargdsisi an anheapwnigelaﬁéabF?arb?Fts
is nade r enent, _means stantja a
in threaded” se§%£83£§4f%raeBﬁgagﬁdPaCKagié fi Ec?u?FFEA%Pre 25
NT LENSTH BSlgeleMEd {d NEHERR ﬁﬂdp&‘hrbaﬁlgﬂngagﬁm <Bicknkss of

. 2.25" r n Fm
= 0.845") Cbp?anasaﬁéﬁgz éogbghatlons 1q)relatlon ﬁauthe Lﬁl
(T[erq] 0 845") andeBﬁFbepvgYW@e@anséotHatT@ewr@n@ 18041h Copl anaanfdtange

0 0 Futhréd&8a’ intoOns angd fj;ang ry (gL
1.10") Al though the gresent |n3ent?§nb4 EQbei (%&H¥Hg§alﬁguigﬁb ZS
proper length of thread engagement will be provided for

10 the permanent bolts. The temporary alignment fasteners
~ are stopped in position to maintain the gap 40 so the
flange w111 not be pressurized unless the correct length
permanent attachment bolts are in place. Different
flanges and adapters can be used and, of ¢ourse, the
15 bolts selected will be of length to correspond teo such
different flanges and adapters.

Even inattentive operators will install the
correct permanent bolts, and &ill not leave the only
temporary fasteners in place when pressurizing the

20 system because the 1leakage resulting will warn the
operator before pressure builds up.

As an example, to accomplish the objectives in
one form of the invention, the thickness of the flange
15 end is T,, the thickness of the adapter is indicated

25 at T, and the lips or flange on the three-valve manifold
having bores 53 is T3. The axial length of counter bore
25 in this example is .429 inches. The relationship in
Table I below shows the bolt lengths selected to avoid
engagement of threads if an_attempt to install a bolt

30 length is made. Full thread engagement means
substantially all threads in threaded section 24 are
engaged.
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J t WORWASIWF f erent fl anges and adapters. Even inattenPCUAIS92/07208
will install the correct permanent bolts, and will not |eave the
orary fasteners in place when pressurizing the system because the

S T[err] Ihe axLL%E #ﬁthh of counter bore425 in this eangle S



th reference to preferred enbodi nents, workers skilled in the’
/098108829 hat changes may be made in form and det ai lpcHUSE67208
omthe spirit and scope of the invention. - 11 - CLAIMS: 1.
j of a fluid pressure receiving body and a flange for connecting
l uid pressure to a port on a surface of such body conprising a
}ing a thickness and an opening fA8M a first connection side to a
He facing the surface of the body, wherein the inprovenent
al i gnnment f ast enerpaERans tﬁgg‘ Eﬂﬁt ?ﬁ‘@'ﬁ E&f@ﬁ% f?""?i?ﬂ'?{ i ncluding a
for stopping flangé nov er neans in
away f rorrte—Sorroce—the==ebanarclolo e . =70
& a distanciTEM{@Eh the surface so the spgond sietteTal (theukbangg is
spaced #rom the gurface of the body. 2. The papanirhyeali ghgagedenberfei n
the al iggnnent fagtener means further conprisesFE=gtrte; separate. rronrghe
ingf for orignting the flange in an operab) 8Lposit| 88 for @BLgnmert,
t he guijde slidablly engaging the flange to pernj &.dA"es} Ri-é68d hdv8AEnt] of
nge away omthe surface of the body al ong thegqui de. 3. An
assenbl'y of a fl i rBesr ei ving body and_a,fl an or cp tinfg an
i nput fluid QFGSE&%1 L00Q3égﬁﬁﬁgh a surface of gﬁ%ﬁ bodgugénprigggg a
fl ange havi ng a hrckmess—and—an—opept-Rg—H-erp—HFst—eorheetHer—sidedt 0 a
second side faci p§aianay ffdemgsf the body, wheoein thpFadpr ovieRebl
conprises alignngriT:f 8s843¢) mednshtee-wvaflaieni ng t he f] ange i ncl udi ngjmeans
oper abl e bet ween)| fMe@ifedider(dl; Aeddd™and the body to prevent the fasterfer

meaw rom Coplanar flange 0 0 Full
10 (T; = 0.845") and flange '
adapter unions (T, = 1.10")

L~ = T ek e eeed]

15 | Although the present invention has been
' -described with reference to preferred embodiments,
workers skilled in the art will recognize that changes
may be made in form and detail without departing from

the spirit and scope of the invention.
20
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bei fig adj usted so as to seal thg; | f .the flange against.the
surface of the body. - 12 - 4&&‘?11‘%%&% a‘f°§5 of claim3 wherein the - .
al i gnment  fyagtogps29eaNns furtherwuﬂﬁmagﬂm ui de separate frpgR/p50897208
parts of the fastener neans for - fllange in an operable l
position for alignment, the guide slidably engaging the flange to permt
unrestricted novenent of the flange outwardly fromthe surface of the body
al ong the guide. 5. The assembly of clai"h!3 wherein the fastener neans
conprises a shoulder bolt having a shoul der seated agai nst the surface on
the body, and a head. sRacg m_the surface a distance greater than the
t hi ckness of the ffdamge, —trr 11 bei ng positioned between the head and
the surface of tle body. 6An aShembigemblay fdlzidl presSuranteedivioss bodye
adapt er connect ah)l 0 & I T, Qr.__si_de .of | fl.ange
having first fas?g(r?etra 5&?2‘5% r%%e%%%%% ngeia\% &&pﬁg%ﬁl‘éﬁ?%&aess%%& s?%
separate fromthé &#9gfnemt af suréace wfarmich heodwdgohpriagng pl filangey of
body bores ali gni WAt Nt hewfs r €S . ea : e or g Vi ng
AN N ol NeniaRheel BRkes anfathalidhe hady Ror a3 ing

a counterbore with a I'ength o rea secti an inner threa

section for recelCARETILOSR Sdenksent seeondnsidepfasiing theo sy false ©Oifr st
fastener bores, angethddy fiwmdr P& r@&@niméﬁ&sggéét tgeglﬁgegagl a4 ighgeniange

to the body, and at | east one adapter conhecta I rst_connector
side of the fland@SEeReFaRRNScEBRd TR IEHE bERes fAaNGE nknG YRiBGe 3f | r st

fastener bores i feithe ndrardt AXbddihP ¥ BEndd h8PenOY  ra188£98dtsekhef
per manent fasteners_ having a Iengg 4%%& ass through the second fasteper

boges, the flangé2FEPEETafRans & 8% A¥RY| &R t5e SHETARRPeadP® bore
S on in the beérainer ctappdhiomeveaeaithoff thiee flagtigebarea distance

from the surface so the second side of the flange is-
spaced from the surface of the body.

2. The assembly of claim 1 wherein the alignment
fastener means further comprises a guide separate from
the retainer for orienting the flange in an operable
position for alignment, the guide slidably engaging the
flange to permit unrestricted movement of the flange
away from the surface of the body along the guide.

3. An assembly of a fluid pressure receiving body
and a flange for connecting an input fluid pressure to

~a port on a surface of such body comprising a flange
having a thickness and an opening from a first
connection side to a second side facing the surface of
the body, wherein the improvement comprises alignment
fastener means for retaining the flange including means
operable between the fastener means and the body to
prevent the fastener means from being adjusted so as to
seal the second side of the flange against the surface
of the body. )
4. The assembly of claim 3 wherein the alignment
fastener means further comprises a guide separate from
other parts of the fastener means for orienting the

T




fsel ected to insure that ThigSke jen Replaced 1) o - 13 - first set of
gricnt W%g}bgg yW [l not re H d section of thRCOAIBS2I0TRE8
k¥ passe rough a second fas d the aligning first fastener

®¥c in the flange and into the aligning body bore. 7. A kit conpri.sing a
pdy for receiving fluid pressure, a flangg_z_and at |east two sets of

tifr eaded fasteners of different |engths, each set containing a plurality of
tthr eaded fasteners of the sanme | ength for permanently fastening the flange,

and sel ected addizignal ia0apt 8parhB1R! 368 ©fohk htobadyigrinemt | age gaddieng a
t:hi ckness and throwu_gh flange bores usable with one of the ?1%%5 Q:%.f%séteners
for fastening and® el EREAELAGgENRaf FRABIR h&Os REERL" 0P FRE BadTy =X he

- body having a pl victdientofofbeHy PLiege Autgairdd WiEkbmt e f$antrced@feshand
each body bore h%icﬁg %rcou er bare unt hreaded section adjacent the body
surface and an i it (PP SEBH Y for receiving a first set of
fasteners passi ngt hrough tThe fdssablyooss cdaithdt whiexefing e fastsaer

fastened to the Voot f.r ef,. 0 B9 rRggage
a desired | engt hbnggyrﬁeé&t%ﬁrr!elas%tesdisée%?l;]o%&g;b%{lh%reﬁggghab%;get}s&%hr%#]gggsed

t hrough the fl angegdinss, thnduatfaceasn the bhadpi eﬁn%oanﬁ?&dalﬂpé‘ﬁ? £T8Me of
the fl ange opposi f e.b | defastielexndos et anegni Ng
with the bores inﬁ?%eg‘ﬁ%%%:aaﬁggB%@y?r%éeﬂ%{%lﬁggl Elé?n a sréc nd set _of

f ast eners havi ng Blarge Wh%fééggetmm@m%lﬁ@naefﬁg?ﬁn@eg'lﬁaéi,aqdhe

flange bores and {ye engpeifca sestHebdg/nIth of the threaded section, the
counter bore length be selected to insure that the_first seé %aL StERers

' ot reach the-threaded*RRc2F8RRBIYt RE OB ot e WiEN Hass8d through
t cond fast engdapesesconfiectdsigero the first connector side of the

flange, the flange having first fastener bores therein
for receiving permanent fasteners separate from the
alignment fastener means, the body having a plurality of
body bores aligning with the fastener bores, each of the
body bores having a counterbore with a length of
unthreaded section and an inner threaded section for
' receiving first permanent fasteners passing through the
first fastener bores, a set of first permanent fasteners
for mounting the flange to the body, and at least one
adapter connectable to the first connector side of the
flange and having second fastener bores aligning with
the first fastener bores in the flange and the bores in
the body, a second set of permanent fasteners having a
length to pass through the second fastener bores, the
flange bores and to engage a desired length of the
threaded bore section in the body, the counterbore
length of the body bores being selected to insure that
the fasteners of the first set of permanent fasteners
will not reach the threaded section of the body bores
when passed through a second fastener bore, and the

i T




bores and into the body bore, . %g&@ﬁ;s\g%&ygeﬁaced- 14 - 8. The kit of claim

7-and, a ‘'second adapter connecta of the flange opposite from . -
the body in @Eﬂ,s g Lhe one ad B”UM u ( _
“aligning with the bores in the , @ third set of fasteners

g third fastener pgares92/07208
having a length to pass through the third fast erer bores, the fl ange bores
and into the body bores, to engage the threaded |l ength of the bores in the
body, and said second adapter having thi rd R3St ener bore | engt hs ‘greater
than the second fastener bore |lengths, so that the fasteners formng the

.third set of fasteners .are greater in length than the.first and .second sets
of fasteners, the 3RS ERE CAFFENEESPRNBI *BoTRE bet s s‘-’(f(\f?(ﬁj Jtﬁﬁ:gt ngﬁ
relation to the | exigigmiofy tdoelyf bioxie.and second fasteners, and the | ength of
the counterbore such that the,.first and second f{ epeLs, . re: [

wi |l not reach th(l‘all‘c’threadedll‘s et SIETOY Aot e%gla?tﬁ ?ﬁ% ngéipgﬁga\ggg d

t hrough the thirdpressare, Roridsangdie dndrae beast, twad senso ofh&hiseddedor e,

respectively. 9. caltenthls e CldPefenin Ak HUTE Uadi? Yt YortBARInGOh

I
hol di ng the flangé onto t'he "body “when et. of fasteners are
renoved, said al i @Rl iftysodnahs cadedr ifaistgnearst @ferthfe FapendiedtinéPide a
stop that stops tifgdiiHent19f tBgstasifger SHRET Okgahle,l| age Sealiscteal nst
the surface of thé body in a pressure usable position. 10, A f uig pressure
sensor receiving BGR ANy adaptars &0 RpacepSnt e aPedYf alBe idrge
fl ange faci ng suchasuirigpaecandxhesti §h JthroQHg Nt DasGaosNPes dsableorient i on
of pressure carryisﬁrr;%fittings to a side of thefflar}%e oeprposite from.t.he

or st

and to the p A SNE FFe O AGFERERS ing and sealing

the flange\ ___against the surface of the body, the body

having a plurality of body bores aligning with "the
flange bores and each body bore having a counter bore
unthreaded section .adjacent the body surface and an
inner threaded section for receiving a first set of
fasteners passing through the flange bores so that the
flange can be fastened to the body, the first set of
fasteners being of length to engage a desired length of
the threaded section of the body bores when passed
through the flange bores, and at least one adapter
connectable to a side of the flange opposite from the

body and having second fastener bores aligning with the
bores in the flange and body, the kit including a second
set of fasteners having a length to pass through the
second fastener bores, the flange bores and to engage a
desired length of the threaded section, the counter bore
length be selected to insure that the first set of
fasteners will not reach the threaded section of the
body bore when passed through the second fastener bores,
the flange bores and into the body bore, respectively.

8. The Xkit of claim 7 and a second adapter
connectable to the side of the flange opposite from the
body in place of the one adapter and having third
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SH-- conprises alignment neanghid Sheetiias BiemBepldeds f | ange in ali gnment when
S ncnt fasteners have been re flange and bo '
BE gnnment WRLAOS37Y | udi ng a shougmnﬂmuﬁ‘ll iﬁ“ is threadabl egﬁ{%ﬂzﬁ‘gzg%dy
#d which has a head, said shoul 0 aving a shoul der surface engagi ng
tthe surface of the body after passing through a provided opening in the
tl ange, the shoul der bolt having an unthrggded section between the shoul der
surface and a shoul der bolt head; the axial l|ength of said unthreaded
section being greater than the thickness of the flange nounted thereon
Viher eby the fl anfiestendeburteised] { on iy eviasta\tHe boreseisuthiedd a5igg R&dbody
before being staq b e head of. the _shoul der . . f lelly essure
sensor receivi ng&g%gy %né ‘I:{;nsgeteL 5’ff &R itr%nfﬁ'sazl(?@# alal g'rjler?eqr%th l;‘:ltcljlu a%l%un-t ed
on the body and ‘Shraisgh ytlpmsthing ifastemeroporiasy ither HdanEanGores &dbi i ze
the flange fromirtg&?té JAR=1Y t?&t?sshgglgﬁéaggl theSehtteatid hengéhadapt ed

e 0 fTang

to permt unrestTic nmovenen the outwardly fromthe surface of
the body al ong tthe spexies in.the bodWIERBHARSEABSRCPRECRIZPESINECTI R

RES| STANT TO | NSJMTk@&&ﬁ%&é@ﬂ%ﬁiﬁae@maﬁa aswenid y f or
ge

aligning and supporting an adapter flan for connecting fiuj
pressures to a pg%%%%ﬁ‘%r KFSoLenghys 139 thaththeL3RER. Bo Jﬂ%_qgr?d‘to
keep the flange €dbpdi SetNobnsget&se£ONGéi ghehbepr dneliengtds Shiainzithe t he

body qnd flange éj:.nééilz Lhstalidid Osnet(:); ggrggggggerfs?skﬁgeﬁingth L€ engupport
third fastener bores being such that in relation to the
length of the first and second fasteners, and the length
of the cou;i-"’t:erbore such that the first and second
fasteners, respectively, will not reach the threaded
section of the bores in the body if passed through the
third fastener bores, the flange bores, and into the

body bore, respectively.
9. The kit of claim 7, and alignment fastener
means for holding the flange onto the body when the
first set of fasteners are removed, said alignment
fasteners comprising fastener means which include a stop
that stops tightening of the fasteners before the flange
: seats against the surface of the body in a pressure
. usable position. _
i 10. A fluid pressure sensor receiving body having
a pressure input port on a surface, and a flange facing
such surface and providing through passageways for
connection of pressure carrying fittings to a side of
the flange opposite from the body and to the port,
wherein the improvement comprises alignment means for
holding the flange in alignment when permanent fasteners
have been removed from the flange and body, said
alignment means including a shoulder bolt that is
threadable into the body and which has a head, said
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L(30) retain the flange (15) spaced fromthe body (11)

ly so that the flange (15) will not seal. This wll prevent

| yworesseszedzi ng the flange (15) and pressure sensor R6FyUPIZ/)7208

manent fasteners have been installed. The body (11) and flange

shi pped with at | east one extra set of permanent fasteners (46;50)
in length fromthe fasteners (23)1igsed on the flange (15) to

ddlng adapters (47) for a process connection. Wen a different

bs adapter (47) is used for process connection, only the correct

asteners whdu ldercapsd ehad¥ihei A0 shvudanad sfmktinact&eemd,m@mmdthe

?ggr?lsog%%ﬂace(%glégge or ad@%%?'na551 rﬁhé%ugh[§r£Lov1dgd
opening in the flange, the shoulder bolt having an
unthreaded section between the shoulder surface and a
shoulder bolt head, the axial length of said unthreaded

1 section being greater than the thickness of the flange

; mounted thereon whereby the flange is permitted to move

away from the surface of the body before being Stopped
by the head of the shoulder bolt.
11, ' A fluid pressure sensdr receiving body and

* flange of cla:.m 10 and an al:.gnment stud mounted on the

' body and slldably passing into an opening in the flange

to stabilize the flange from rotation about the shoulder

bolt, said stud being adapted to permit unrestricted
movement of the-flange outwardly from the surface of the
body alohg the stud.
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