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M&C: ZGROUND OF THE : NVENTT_ON The present invention relates to fasteners

| for supporting and aligning a connecting flange on a transmtter body

. before permanent fasteners:are installed. The flange is retained by the

- supporting and aligning fasteners in an unseal ed condition so that if
fluid pressure is supplied to the flange prior to installation of

permanent fasteners, the fluid will leak freely and not build up pressure,
whi ch could result in sudden rel ease. .The=ilirvention also relates to
providing pernmanent fastener bolts that are threadable into provided

t hreads on the body only mmro er Ien‘g(tah bolt is used to insure
full required thread enga LE PRIPCESSCCONNMEATION pressure
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sudden release__. The invention also relatgs to prov:.d:.ng
bermanent fastener bolts that are threadable into
provided threads on the body only when the proper length
bolt is used to insure full required thread engagement.

In the use of process control pressure

.ransm:.tters, which include pressure s'enscr bodies
having internal pressure sensors,  several different
adapters for connecting the fluid pressure piping from
2 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
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
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 length of



shipped with each transmitter, including the standard set installed to
hel d the copl anar flange by itself. The coplanar flange is also nounted by
two alignnent or tenporary nounting screws, so if the pernanent fastener
bolts are removed for any reason, including change of input configuration,
t he coplanar flange renmains supported and aligned in pace on the
transmtter. The alignnment screws are to be_used only for aligning and
tenporarily supporting the fl ange and bod?zfogether i f changes in the
flange configuration are made. Wien the coplanar flange is nounted at t he
factory directly sje@naR@nsen 0 Shart (first er ent. Sty
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flange is not sea agal
factory dlrectly to the sensor body, short (£first)
permanent mounting bolts are used. If one-nalf inch

pipe adapters are added to the flange, the first bolts
have to be removed, and lohger 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 erroneocusly installed main
mounting bolts may strip, and the alignment screws will
fail, resulting in damaging the transmitter.



only the alignnent fasteners are in place. A gap is provided between one
fd ange surface and the body surface on which inlet ports to the sensor or
transmitter are forned, so that if the flange is connected to fluid and
pressurized prior to the tine of installation of permanent fastener bolts
whi ch can withstand the | oads involved under pressure, the process fluid
will leak and alert the operator to' the fact that the permanent fastener
bolts have not been installed. The | eak ocgurs before building up pressure
in the transmtter, which can cause failure of the alignnent fastener.
Specifically, as shown, a stud is used for slidably .qguiding the pressure

correction flange and a secondysiigeldge bakt ringw@ednf or aligning and
supporting the copl anar fIange'?ﬁ'ETﬁE@‘ﬁﬁﬂ tor controlling the spacing
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involved under pressure, the process fluid will leak and
alert the operator to the fact that the permanent
fastener bolts have not been installed. The leak occurs
before building up pressure in the transmitter, which
can cause failure of the alignment fastener.
‘Specifically, as shown, a stud is used ZIor
slidably guiding the pressure correction flange and a
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. %he 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



| ength fasténers for the flange arrangenent being attached will work with
assel ected arrangenent of .flanges and adapter available for the
‘transmitter or sensor body. BRI EF DESCRI PTION OF THE DRAW NGS Figure 1 is
.a top plan view of a typical transmtter having a sensor body, with a

. flange shown installed w th support fast_e_‘r‘lgrs made according to the
present invention; Figure 2 is a front elevational view of the device of
Figure 1; Figure 3 is a fragnentary sectional view taken as on line 3--3
in Figure 2; Fi aRusd 4shouadeect il ik ife acbhapets agret ardfddtiove

one-hal f inch pips;mddy eadg 1 ing a. second fastener of_djfferent
| ength; and Fi gureés i s%a§ exp%l d‘ée'g%\‘ﬂé\ﬁ GFeaterahBAN FRE SRETFHYSS °f

t hr ee-val ve manit@ &9« Reige SUppozrcddl position for installation with
fasteners of a third I|engifa psyjded in a kit. DMV LILMVBCR TPTION OF THE
PREFERRED DMODVERTS I n Fi gure %@ a%t‘yp‘r‘?:eal “pPBEBES =8bntF ol S2PPEAs AT er
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pressure Sensorg.i s _shown __scherrg.{i cally ?1re] éﬁ%ﬁi%@%‘{)&?o%ﬁfﬁg “lg%t erior
of the body 11. SHFTSHS: asTBROMEPSS oF pRAgER Af fare, Terdssn isr der
to connect proceserdinesed wpthi th&alaiqia t B fEabdenarder $HHASSWR tO
the ports in suflGQek? e ord.s are shown partially at 12A and 12B in
Figure 2), an adapter or flange i Ha R Yent? aFgt SRLY3*RE COFRES to
the body. The - fLeRAFE 16as5eparsedfon ctipd argliardeanee rangamminthe beiag f or
mount i ng differgricachdapt@f s an rt.s.for_pressur onnhections to the
transmtter. Flange 15 has a su%zgge 6"t hat ?3@%%€%%dna'ﬁaat S e PEe
surface 12, and*wAPGRScATheadantien available for the transmitter or

sensor bedy.

BRIE SCRIPTION OF DRAWINGS )
Figure 1 is a top plan view of a typical
transmitter having a sensor body, with a f£lange shown

installed with support fasteners made according to the
present invention;

Figure 2 is a front elevational view of the
- 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
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
length provided in a kit.
; )_DESCRIPTION
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




t her eagai nst’. Through openings indicated at 17 and 13 are threaded at
their outer surface for connecting one- 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 nmeasured. Additionally, the
. flange 15 has, as shown, four through bores or bolt openings 22,'for
permanently fastening the flange 15 against the surface 12 and the sensor
body 11' by threading fasteners, a first set_of which is indicated at 23,
into threaded bores 24 in the body. As shoﬁﬁ? the threaded bores 24 are at
the inner end of l|arger counter bores 25 that have a recessed |ength 26.

The l'ength of threadedpares g4-1s: qﬁgﬂ%% ! ve . gggﬂﬁﬂ{
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but not for permanent installation are illustrated. A guide stud 28, and

a shoul der bolt 3@-RRTHSPRSACENIRGHRDN AFSIANHES FETPEEE BEPGSFH e 19fhge
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are threaded at their outer surface for connecting ane-~
quarter inch pipe thread pipes shown schematically in
Figure 1 at 20 and 21. The pipes are connected to
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
fastening the flange 15 against the surface 12 and the
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
length 26. The length of threaded bores 24 is adequate
to have thread engagement sufficient to carry the loads
required when the flange 15 is pressurized.
In Figures 1 and 3, the flange 15 is shown
without fasteners 23 secured for illustrative purposes.
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 respectively in the flange 15, and which in



21, wth only the alignnent 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 permtted
to build up, and only the prior alignment fasteners or screws are hol ding
the flange in place, such as two threaded screws in place' of the stud 28
and . shoulder. bolt 30, the unit could fgiLl after pressure buildup. The
pressure could be built up enough to provide an unwanted separation of the
parts, and cause danmage. Thus, when a particular flange arrangenent that
has been shi pped".ar-xuwl shicwn,t e et ERRSARbECInDO0Ye DSAYOL beaﬁlamwl and

t he standard bol4 noved t he guj de s and, »Sh der .ol t 30,
whi ch are al so |h?1esta'l"?tgd25 eh?ﬁeafﬁlt‘,?'ﬁf'? sipnk éggp(j‘ra‘lai e 2 e"fS' Sn
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J. is Large enough so the seals are fve st at ed rent
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3.2 and the outet f AT Et‘!?ehftﬁu-pb'@#et (ﬁﬂlrﬁgéﬁﬁars* engafe FARP Th
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t hus have to be € lengths, _ For exanpl e, ur.e fi.rst
bolt 23 is - %sﬁ‘?ét%ﬁe "??'t RERLace G £3 Shé’h’&dc?a'n ?ﬁe@ﬂgé it% o
t he transm tter grezmsorchamdythéd sEridikhdEd t ofhoghanle 45::; n deagured! is

bol t of d d fl
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adapter 47 therEines thay«hen supdiaceoBb8els i wrgedhagaitnsditha ilowmesf
parts has a thi cdpefscd W thddishdlSder bolt head 36, there is a gap as

indicated at 40 between the surface 16 and surface 12.
If fluid under pressure is provided through a connection
21, with only the aligrﬁnent 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
permitted to build up, and only the prior alignment
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
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 bedy,
is to be changed and the standard bolts 23 are removed,
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



| onger :bolt? 46 threads into the threaded portion 24 inwardly of the

non-t hreaded counterbore 25. The length of the bolts 46 is selected to

i nsure adequat e engaged threads for hol ding the flange under operating
pressure. As shown in Figure 5, with a three-valve manifold 52 illustrated
schematically used in conbination 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 standard bolts 23 to threaded-Beres 54 on the three- valve

mani fol d. The adapters permt connection of input piping to the manifold
52. -8- The fastener bolts 50 pass through bores 53 in the attachnent and
of the three- valR&S RAFIDISG BRTSade 1he MhesHars it he Lazggendighaind wil |

thread into thg, ggge@gggs&i% Jfe i g f\go bOres in the transmitter body
fully e

The bolts 50 are of length to y engage the threads 24. The per manent
bolts can pass through t¥e %A @fHed DoTlerent | fL13gdoland arddariier t han

required resutdmthd P:dnd lcahhbeats &03A08BMHe Bdmenotasenl tfér sd@pi fol d 52
to flange 15. Fo% exanple, if bolts. 40" arg_ used. tg_secure flan%g][ 15 and
mani fol d 52 t &*Body TES® boPRRABAR-PEShot PBWPon Body®i% bef Xt oni ng
an manifold Shidknessed) vehys ik,baliscrdfemt 4basdéagsebetMerge tie t o

sensor body 11... 1 alfs.wll _baottomon_ body 11 befor of,t om n

f1 ange 15. Itlsc‘é‘n‘ %gs"e"’en"}ah‘af“a\metsh"rﬁ EBEnfér%ﬁgFe‘gS nit‘)n\‘/éer (rlq L{yé%‘?om t he

surface 12, t middir sutiface bél tthe? Buppumk el waneinbeot engagedi byt itehe hr eaded

portion 24 whefy, efid 28 .‘i:lgxeaa adapher spd{ear &4t pé@&euﬁgﬁ ?é er of
ada

the bolts 23 dn are aced 1nto the alignrng bores Tn the pters and
flange 15. TheP¢/orareny igstensns whumdwave tdhebe dbiderenr wrngkh®e f| ange

15 and three- walveo yapio)l d 32 #igurd Phacecgad kheghol hgrar e pasged
illustrated with the flange 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
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
inwardly of the non-threaded counterbore 25. The length
of the bolts 46 is selected toc insure agequa'te engaged
threads for holding the flange under operating pressure.

As shown in Figure 5, with a three-valve
manifold 52 illustrated schematically used in
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
standard bolts 23 to threaded bores 54 on the three-
vValve manifold. The adapters permit connection of input
Piping to the manifold S2.



t hrough bores 53 and 22. Wthout the counter bore 25, it would be possible
for sone of the threads of bolt 50 to be engaged, even when the adapter 47
was in place, but the anpunt of engagenent of threads would not be
sufficient to carry the | oads when the flange is. pressurized and failure
of the threads could occur. Also, without the counterbore, bolts 23 would
engage a fewthreads if used in place of bolts 50 on the three- valve

mani fol d and copl anar fl ange arrangenment=8-€ach transmtter as disclosed is
shipped with a kit of three sets of bolts for fastening flanges in -9-

=l ace. The bolt sets are of the |lengths shown a:.:3, 46 nd_50...The bolts
23 are general |y factoryThenfasténerizoitmi5@ BaEFaraToYFR 9%.%7i n®'pl ace

whil e the ot her,gety® et W# Sepalat £ PaskagesanIBeldodet andbore 25
is selected to be the proper length f

He oper or the thickness of __various. flange
conbi nati ons i FieePEFREn<EoLRhEG oI }angeniR h %\ﬁ‘dé‘d,"?‘ft?afﬁatn%;é \‘K;‘Sng
| engt h bol ][ Candﬁl%faa%ﬁ gagggggdzi N lglcg%s.ainaiﬂ% a:f?'rsaby:‘d;tsbpdmg t hat
a proper |ength of fhread engagenent w e_prqvj dg r pegganent
bolts. The tenporary-3Fi gﬁlln?ﬁt adehe? s l&F’gtgtocpe" TT‘rr‘\pp((";'g{'"t |88n ?%H
mai ntain the gamréddso 2he THangerwdhént Odobes pcaBsprEseFITRANGSs hRe

correct length _ﬁ_%rarar&emcr%%t Qghmgnt. baléf%%r én&}{qaé;e.:rgrf f:\%fﬂgl t-odf | anges

and adapters can-be used and, “6f “totP3e’ olts sel ected will be of
length to corressonding simh fudilf feheead f Eagagemand R¥apt 8PS, Bferth9

| nattentive Pt didsl dahiBhge! 19, CPGE AtaRPIRNENDAINS %6 and wi ||
not | eave the only tenporary fasfenérs in place, whe ggeﬁsu | mg t he
syst em because SRS | ERkBGEIFRsLanag wiSl RngamrA P 14 et aFr B8 ord

pressure buil ds,dis Aps 2R TexaBdttont CoRCe0aR! i19h Béfond] Botieadngn onone
thi ckness of { ARAERNErS s | AUFERRABLvaly T2t EnBOLRE PPpS or™ (TRE Son ¢ he
three-val ve mandfangk 15 to sensor body 11, the bolts will bottom on
body 11 before bottoming on flange 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 flanqe 15 and adapters 47 are in plage and either cf
' the bolts 23 and 50 are placed into the aligning bores
in the adapters and flange 15. The bolts 23 will not
engage in the threads 24 when the flange 15 and three-
valve manifold Sz'aré 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
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 failuré of the threads could occur.
Also, without the counterbore, bolts 23 would engage a
few threads if used in place of bolts 50 on the three-
valve manifold and coplanar flange arrangement.
Each trahsmitter as disclosed is shipped with
a kit of three sets of bolts for fastening flanges in



havi ng .bores 53. is T3. The axial length of counter bore 25 in this
exanple is .429 inches. The relationship in Table |I bel ow shows. the bolt

| engt hs selected to avoid engagenent of threads if an attenpt to install a
bolt length is nade. Full thread engagenent neans substantially al

- threads in threaded section 24 are engaged. -10- T.3L3i.E "' " FAD

- t NGcXGOVNT LENGTH EN(S) 1 30 LT % F.NGIN (: NcHrs) And Thread Engagenent

BL BL 3L 1.75" 2.23" 2.8811 Coplanar flan®e : ull Ti F uF ul' (T. =
0.84511) Coplanar flange O Fu 1'- | Full (T, 0.845") and three-valve

mani fold (T, 0.430Q"). "' Cqpl Jfllange 0 O Full , (T \= ")_.and flange
adapt er uni ons ("I'% 221, Ige?g%t‘hﬁfg% e Yor é‘g‘@nf’e%ﬁvgﬁt gggéﬁa‘)‘s"b'é“e’n <€
described with rafeidnceThe piisrriedrenyaederaity, Zagpekersnsidlled 1o the
art will recogni: ng he nmade .in. fopmand.,detal JM%%ggn
departing from 't eé g’gﬁalﬁ%a‘.n?isagg?é 5 Ak a%a\r}:eent'{%gnl.aé.q-“ﬁ ofadﬂ(ﬁ_'Al 1. An
assenbl y of a flanel Siriapad & separiate damkagesl a THampunwer deRfe@®s ng an
input fluid pressuwed dited PQMbe Yhd cHldeAF S eHgehleBDOMY ~£OMUdS N @

flange having a thickness and an opening “from®a first connection side to a
second side facifRFid4fe ShER@eecombimatoms Wnereld ind %prshendalt
conprises al i gnmstigdRRalad®any iad &f A 1y |pynae dldddigw a

retainer for stogpi n%qf#eai}&? novenent relative to the fastener Jreans in
direction away ¥ T RFe t#h ?etéFher“?FG&%?n@”ﬁHvéﬁﬁnr ac a

sroper length of thread engagement will be provided for
Tthe permanent bolts. The temporary alignment fasteners
" are stoppell in position to maintain the gap 40 so the
flange wili‘not be pressurized unless the correct lengﬁh
permanent attachment bolts are in place. Different
£langes and édapters can be used and, of course, the
bolts selected will be of length to correspond to such
different flanges and adapters. _

Even inattentive operators will install the
correct permanent bolts, and will not leave the only
temporary fasteners in place when pressurizing the
system - because the' leakage 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 Tl, the thickness of the adapter is indicated
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 shoﬁs the bolt lengths selected to avoid
engagement of threads if an attempt to install a bolt
length is made. 5 Full thread engagement means
substantially all threads in threaded section 24 are
engaged.



of the flange at a distance fromthe surface so the second side of the
flange is spaced fromthe surface of the body. .2. The assenbly of claiml1l
~Wwherein the alignnment fastener nmeans further conprises a guide .separate
fromthe retainer for orienting the flange in an operable position for
alignment, the guide slidably engaging the flange to permt unrestricted
novenent of the flange away fromthe sygtace of the body along the guide.
3. An assenbly of a fluid pressure receiving body and a flange for
connecting an input fluid pressure to a port on a_ surface of such body

conprising a flange havi B43% REAB EN - AnLAgSTH onta first
connection side to a second si de facrng ce of theDadvuherein
the inprovenmefit __conprises ali gnment 1ast ener._no S g thhe

fl ange incl ud ng*ﬁgaﬁs oper abl e betmeen t he t.hel body to

prevent the ffstener means from being adju e e
side of the {lange against the surface of %i body a8z 12 43LThe .ssenbly
of claim3 whgrein the alignment fastener [ganRs«f ultthersncofmrigses
separate froniother parts of the fastener ngans for| orientjng the-
in an operabl, posttron—for—atrgnrent——thergurde siTdanly =ngq|ng t he
flange to pef ddplameestitianged novenent of {F&lY ang&Yeut waf diy~ f riom t he
surface of thg (TadyE &8.843"he guide. 5. Thelassenbly of claim23 mhA ein the

fastener neaps, C ris a shouldér‘BoIt h@¥§ng a s$hqulder a@gated agai nst
t he surface oh g%g&%m d_ég%ygui romthe surfacé a di st

greater than I'ange, {he flanqe bei ngjpositioped

bet ween the h ety —assendfy_ or. clai m 3,

and at |east {roop latent eﬂl’zm;‘mect able to the dirst ddhnectof Etlde of the
(Ty = 0. 845“) and flange
adapter unions (T, = 1.10") -

Although the present invention has been
described with reference to preferred embodiments,
warkers 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.

pocss.




flange, the flange having first fastener bores therein for receiving
ﬁernhnent fasteners separate fromthe alignnent fastener neans, the body
aving a plurality of body bores aligning with the fastener bores, each
of the body bores having a counterbore with a Il ength of unthreaded section
and an inner threaded section for receiving first permanent fasteners
passing through the first fastener bores, a set of first permnent
fasteners for nmounting the flange to the body, and at | east one adapter
connectable to the first connector stdelof 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 throug ‘second fastener bores, the flange bores and to engage
a desired length of the threaded bore section in the body, the counterbore

| ength of the body Rhores beln%¥§§1ected t Lnsure t hat the f.asteners of
the 13 first set of ‘per AEn@FE Yooy & Gl Brepeich FRESIViPSaded
section of the Hodlyy amdr as fllaegep foxe cdcrnimeattding anséopnd tastidner bore, and
t he aligning'hﬂygé E%§E%ngr %%Ee EPaF@%fEEEQQQ agg hnk e al i gni ng body
bore. 7. A kit “conprising a 56 y TOr Teceivl I sure, a flange,
and at |east tWPHsSisy ehfdadee hﬁa§m9hér§hépkaﬁﬁﬁeﬁéﬁtapeﬂgﬁngngeach set

containing a m[Hrigmpld itirek comerded Jedigkeers af steEenaaaadLee&gtclinfgo
per mnent |y fa en| t he fl ange ethﬁW'seleCte %gﬁltlonal adapters in place
(¢4

on the body, écehg;l kST eIRy LA SBEROVERSTE bores usabl e
wi th one of thecmgmas@b'haigmnem& Emmthm@kemeagsaﬁdr seahiindnghehlel ange

agai nst the Surq$HEF?aREg gga g: %%ny§§v ggggﬁggugighg of body bores

aligning wth afd eac counter bore
unt hr eaded secﬂ%ﬁ?mtagsrltattlrv@ lt@d;th%lﬁalsmeamuean& hneﬂlmcéa@@d section

for receiving dway from the surface, the retainer stopping movement -
of the flange at a 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.



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 |east one adapter connectable to a
side of the flange opposite fromthe 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 t1® engage a desired |length of the

t hreaded 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 throughPenassembhy PEsFéadm Bowderedme theange bores and

i gt 0t the body m@mémlspﬁ‘;étéﬁér- m];éé?s8fﬁfhﬁe&i Eoﬁtbzﬁ'ts@s][nﬁ gaﬁtdiea Eegon_d
adapter conn o-.the side o e fl.ange qpposite from e body in
pl ace of the onetepa%aaaetp% J%‘H&%ﬁ%ﬁg#ﬁﬁ&f Fgﬁ %ﬁé&eﬁ&r&eﬁ% g with the
bores in the fdrimptingdchedflangehindanebpetrabdet poaitilvayvifor a | ength to
pass through t ' f ner . Rar % . f . I I Ot he body
bores, to enggggg{ﬁét T g%%g&fggggalg?ggxegggrggén%ﬁt?%e%g'gdéiéé g:réj sai d
second adapt &eUR&G iPresErictedenervensnt pénghies fdeagecoutmandlivhe second

fastener bore fxttiee SOriddé bBernbapb@Pehiohe’ Fhad uigd hird set of
fasteners are greater i-n length than the first "and sécond sets of

fasteners, the length of the third fastener bores being such that in
relation to the | erfyth ofhé¢ hessembBly afidciainnd Wheteder Theafhdtdundzengt h

of the count he, f] apd.second _fasteners,
respectivel y, %[WI l |sen%é i%%%%%ét%\e%‘ﬁ?lié%gdg?%gt ?‘8?(185 % ﬁ&%@d@g in the body
i f passed thr agpteheagaingt thet surfaper on, theebbdmganidomedieashd into the
body bore, regnfidd V@tdm the surface a distance greater than the -
thickness of the flange, the flange being positioned
between the head and the surface of the body.

6. The assembly of claim 3, and at least one
adapter connectable to 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



9. The .kit of claim7, and alignnent fastener nmeans for holding the flange
gnto the body when the first set of fasteners are renoved, said alignnent
fasteners conprising fastener neans 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. 10. A fluid pressure sensor

recei ving body having a pressure input port on a surface, and a flange
faci ng such surface and providing through passageways for connection of
pressure carrying fittings to a sidé &P the flange opposite fromthe body
and to the port, wherein the inprovenent - 15 conprises alignnent neans
for holding t [ al i gnnent en _permne fasteners have been

r enoved fromrkfjhrfeéﬁar%ﬁ%eg%&leﬁ ??ntéa%\%stéﬂgﬁﬁﬁeﬁf'ﬁmﬁﬁ rFﬁ'EF‘uB fg a

shoul der bol t threaded tsectition| ef | the bddy borgsawbHemhpahshdsthrbegth, said
shoul der bolt | r f e ol SHE e of the body
af ter passing *ﬁéreoél}gh&af%%&gﬁ%gdb%%éehﬁlgdi ﬁg?h%fgﬁlgﬁae?i%%g shoul der bolt
havi ng an unt FASFRILE RIF9nin beheoetiange anduinee thefatdgningabolyul der
bolt head, thgmxial length of said unthreaded section being greater than
t he thickness of the flange nmounted thereon whereby the flange is
permtted to nove away fromthe surface of the body before being stopped
by the head of the7 shoukdetit bedhpridind 4 |bodypfessyecesienaigr £flagai vi ng

ol dabl'y paseERCIHFE art ooy (IR TPaRGCLPS SPHD: PFEiFRe Ffange
from rotation fashianerr ofdifferenn| lenghs, seadhbeehgcadtpindngoaper mi t
o e SR 3 OO O SO e 680 Eol"e 20

permanently fastening the flange, and selected

additional adapters in place on the body, the flange -

having a thickness and through flange bores usable

with one of the sets of fasteners for fastening 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 unthrgaded 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.




RESI STAN1 TO | NSTALLATI ON ERRORS ABSTRACT OF THE DI SCLOSURE An assenbly
gni ng and supporting an adapter flange (15) for connecting fluid

for ali

pressures to a pressure sensor body (11)

in place on the body (11) and

to

keep the flange (15) in an unseal ed condition to prevent pressurizing the
body and flange until installation of permanent fasteners. The support
fasteners (30) retain the flange (15) spaced fromthe body (11)

suffi ci

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

pr event

accidental |y pressurizing the flange (;74,5). and pressure sensor body (11)

unti |

per manent fasteners have been |ns all ed. The body (11)

and flange

(15) are shipped with at | east one extra set of pernmanent fasteners
(46,50) different img. |enahe kiemost eaa&a%eaaas al %%):ouaeddaatébe flange

15) t t dd te 47). f t,
glf%ergnfeiﬂlcﬁﬂg§§2§g§gﬁ & (E%F( )ﬁsgg FBF % g%%?S%gggéﬁéngﬁﬁm onIy t he

correct length
t hr eaded openi
/2 ~ 25 4fo 23
-~ 23 23

thasbedgr i nwipllackee ofc shabbaeotidaptey tindehdedngnthitde

a5 aghr, Boihe 3oty LITH0He 200y B EaNe0 "0 6 22

and body, a third set of fasteners having a length to
pass through the third fastener bores, the flange
bores and into the body bores, to engage the threaded
length of the bores in the body, and said second
adapter having third fastener bore lengths greater
than the second fastener bore lengths, so that the
fasteners forming the third set of fasteners are
greater in length than the first and second sets of
fasteners, the length of the third fastener bores
being such that in relation to the length of the first
and second fasteners, and the length of the
counterbore 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.

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 conﬁection of pressure carrying
fittings to a side of the flange opposite from the
body and to the port; wherein the improvement
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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 shoulder bolt having a
shoulder surface engaging the surface of the body
after passing through a provided 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 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 sensor receiving body and
flange of claim 10 and an alignment stud mounted on
the body and slidably 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 along the stud.



