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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 ggﬁgﬁkﬂi$§ro er Ie@géh bolt is used to insure
full required thread enga LE PRIPCESSCCONNMEATION pressure
transm tters, which include nt er nal
pressure sensors,. several §ﬁ¥$§?ﬂﬁfrigggquggiﬁgﬁogpg%g§?$§g the fluid
pressure piping from a procesgAbKGRoUthb$ EHESSEEEEEE K are reqU|red for

accomodat i ng vari OUS pr es enents
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pi pe thread nountjng a pters are
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aligning fasteners in an unsealed condition so that if
fluid pressure is supplied to the £lange prior to
s*allatzon of permanent fasteners, the fluid will leak
eely and not build up pressure, which could result in
sudden releasg. The invention also relatgé to providiﬁg
permanent 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.
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In the use of process control pressure
.ransmztters, which include pressure éenscr 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



val ve mani fol d, and fl ange adapters are then also needed on the input side
af the mani fold. The thickness of the bolt receiving parts that are
nounted to the transmtter body differs in each of these configurations,
and thus each configuration requires a different length of -2- pernmanent
mounting bolt. In order to standardize shipnents, three different sets of
nmounting belts are shipped with each transmtter, including the standard
set installed to hold the coplanar fl ange B@'itself. The copl anar flange is
al so nounted by two alignnment or tenporary nounting screws, so if the

per manent fast englesi@hlehtar 8oGREBYED 191 ANy LASQPge-I NEL U@:&gm%@ﬂ‘&ee of

i nput configuration, the coplanar “flange remins supported and aligned in
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used on previ ous fLRRASnIRAMAINS FuPRITted\ aod iaflignede in pilace on the
Cransmitter. The alignment screws are to be used only
for aligning and temporarily supporting the flange and
body together if changes in the flange configuration are
made. When the coplanar flange is mounted at tHe
factory directly 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.



Is an attenpt to install shorter bolts where |onger ones are needed (if
the installer is totally inattentive), the prior shorter bolts may be
slightly engaged in the threads of the transmtter body. The alignnent
screws that are holding the flange in place do not have sufficient
strength to hold the flange agai nst pressure |oads. The threads of the
erroneously installed main nounting bolts may strip, and the alignnent
screws will fail, resulting in danaging_;ﬁg transmtter. - 3-SUMWARY OF
THE | NVENTI ON The present invention relates to a fastening arrangenent for
aligning and nounting- a flange to a pressure sensor or transmtter body
and providing a set of alignnggixuhast geergsWaingitya-gyst opped in a position
so that the flange is not seal &0 agai nst the body when only the alignment
fasteners are in place. ATg8pPFreseprovnyenAtBerwEEIaG®e HCafge 2ST adE and
the body surfacarr@Rgehiesl ifdretaPOGhSnd 0ande HERSOLInG! at rENEGd Lt are

formed, so that if the flange is connected to fluid and pressurized prior
to the tine of PRESSFFS:FERSEF OBCrRAREMSToR(RARY R (REGHHGINE 4 set

w thstand the | ogdalignmehtedaggdferpr ¥hithe arieh&tappedsdf laupdsditlilon eak
and alert the gperator to' .the fact that th er.manent. fas r lts
have not been iﬁgtés%édthhé*Fggﬁ 65c3?g sﬁ@?&%eaﬁﬁrﬁ&%hghﬁpkgggégﬁ% in
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correction flan ] i : ;
on which inlet ports to the sensor or transmlitter are
formed, so that if the flange is connected to fluid and
pressurized’ prior to the time of installation of
Y

permanent fastener bolts which can withstand the loads

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



second shoul'der bolt is used for aligning and supporting the copl anar
flrange in place and for controlling the spacing of the flange relative to
' the surface of the body on which the flange is nounted. The shoul der bolt
. has a shoul der stop surface that. seats against the surface of .the
- transmtter or sensor body and has a |ength between the shoul der surface
and the head that is greater than the thickness of the flange so that the
flange will be spaced fromthe body when the flange is urged against the
head of the showA%hdt BobkidEhnerehat e 1 :Khalsd YRenteb1st Opset Nt zeddival SO

be used, of coursggesughsas geve qver a bolt that fixes, the |length of
tightening of the fast ener, %‘r%;‘gj1 s'%}ﬂn ¢S IERE/TOGRAR RAGCBFEITUFS Wi th

threads for a nuit*f3MIA yPedngt Isuppbreidid shoul der that |ikewi se controls

the effective length to ayeengih, that is greater .than the thickness of
the flange being supported. The d?"of“‘?%e‘t?ﬁﬁ?f’fi‘t‘?gr.°o“r 28feGr ads
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.fl anges and ada s aid_abl e f the transmtter or ensor body. BRI EF
DESCR?PTI ON OF %@DI%%&V m@%b the Qc.r:ansm;t‘-.:er so that oniy the correct
length <Zasteners for the flange arrangement being

attached will work with a selected arrangement of
-£langes ana adapter available for the transmitter or
sensor bedy. : '
ERIEF DESCRIPTION OF THE DRAWINGS )

Figure 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

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




Figure 1 is‘a top plan view of a typical transmtter having a sensor body,
wrth a flange showmn installed with support fasteners nade according to the
. present invention, Figure 2 is a front elevational view of the device of

i Figure 1; Figure 3 is a fragmentary sectional viewtaken 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

| ength; and Figure 5 is an expl oded vi ew of transmtter having a

t hree-val ve mani fold and fl ange adapter in 'gﬁsition for installation with
fasteners of a third length provided in a kit. DM LI MVBCR- TPTI ON OF THE
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10, has a body 11, which _hou ressure sensor
12 whi ch |ncludesﬂﬁﬁﬁ9§ a§-5h6WﬂréGbeMﬂngcaﬂﬂM|énuﬁaéteéres%%$e~3SU&HﬂﬂﬂU|d
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of the body 11. Surface as shown, is a planar surface, and i'n "or der
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Figure 2), an adapter..or fla g? i ndi cated generall .at, 13 1s coggggd to
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nmounting differentin Figure 2), an adapte* or flange indicated generally
2t 15 is coupled to the body. The flange 15 is called
a2 coplanar flange and can be used for mounting different
adapters band parts for pressure connections to the
transmitter. Flange 15 has a surface 16 that faces and
mates wizh the surface 12, and which can be sealed
thereagainst. Through openings indicated at 17 and 138
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



adapterss and parts for pressure connections to the transmtter. Flange 15
has a surface 16 that faces and mates with the surface 12, and which can
be seal ed thereagainst. Through openings indicated at 17 and 13 are
threaded at their outer surface for connecting one- quarter inch pipe
t hread pi pes shown schematically in Figure 1 at 20 and 21. The pipes are
connected to sources of fluid under pressgLe that are to be neasured.
Additionally, the flange 15 has, as shown, four through bores or bolt
openi ngs 22,'for permanently fastenlng the fl ange 15 agai nst the surface
12 and the senswribods EHowny, aRecadi-Bgdbasti/PSI Saednddvsil sete afsedihi ch
is indicated at o readed bores 24 in th the
threaded bores éﬁﬁzré 3? %% h?ﬁn%rsm@ﬁﬂ“thF5¥g5§A06§ﬁ%ef1ﬂ§%§}ZH?HWﬁu
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greater <than bhe thickness of flange 13, measured
. between oyter surface 38 and the surface 16. Th.:.s
insures 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.
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
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



di aneter bolt length 34 which joins a shoul der surface 33. Wen the

shoul der bolt is threaded into place, the shoulder 33 abuts against the
surface 12. The snmooth bolt Iength 34 of the shoul der bolt, between the
surface 12 and the inner surface of a shoulder bolt head 36 is greater
than the thickness of flange 15, neasured between otter surface 38 and the
surface 16. This insures that when surface 38 is urged against the inner
surface of the shoulder bolt head 36, there is a gap as indicated at 40

bet ween the surface 16 and surface 12. |If fluid under pressure is provided
t hrough a connection 21, with only the-aki gnnent fasteners in place, the
flange body interface wll leak freely. The fluid will not pressurize the

sensor body, the ports or passageways in the body, or the sensor 13. If
pressure was PV (RG-S ¢barrfagsg, Zand Tre prdwe poi 46 aargmranmugh

fasteners or sg%agga@lﬁlggw@enﬂ dn place, such as two threaded
screws in place of the stud 28 and .~ ﬂ Qfd bolt 30, the unit coul d

fail after pressure buil3Rip.SeATe@dr emf@mﬁ-d $bange | tanfh ARARNLE o

provide an unvédiilethSederfidaansefudde Pt $hel3dmeadSensHabBae boldips, when
a particular flange q_[range H& t hat has peen shipped_or _used with the
transnitter bdfys i be CRANGRF-SRE th§a§Fand§r 50??‘5 28 enoved,

t he gui de _stud:"ZB:lamlssés)ul deatbdkt, 32 sdreic aseaaqus ibestvalehed:ted t he
ol cated ot ALreet Jara s Tesa b osneirarge 16 At ol R,
around t he side surface of tne supported members engaged by the
| | vermanent bqQlt heads. The bolts that are used for
vermanent f-§§teners thus have to be different lengths.
For example, in Figure 1, the first bolt 23 is -
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.



-7- input ports in surface |I. The space J. is Large enough so the seals
are not effective. As stated, different flange. and adapter conbinations
‘can be used with the sane transmitter body, and these comnbinations have
different overall t sicknesses, t:-.at is, different spacings between the
surface 16 that mates with the surface 3.2 and the outer side surface of
t he supported nenbers engaged by the pernmanent bg.lt heads. The bolts that
are used for permanent fasteners thus he+e to be different |engths. For
exanple, in Figure 1, the first bolt 23 is - 41 lustrated with the f |arge
13, and can be threaded into the transm tter or sensor body. A _second bolt
shown at 46 in Figure 4The Sastener 9.5 58 PABS odF OWFl ?E R ~Por a

second thickneggéﬂgyyy%ﬁﬁgﬁyﬂgd&7Jancﬁg Pk S -vd e f hAAYEC1E Bayahdve a
hal f-inch pipe thread adapter 47 ther

L hr e apter . eon for a larger igF%L;% Qneq%ion
The conbi nati GF#PCEESt $2ha3 Bhe hikarEs st ZudRd =1 e I%hgdr-“oot't 46
threads into theradeadsdcBobhi 9 24 cHevardbyinfideasntinwrmoddy
counterbore 25. The

length of the bolts 46 is sel ecied §og] e-adequat e
engaged threa&;fcn‘%%l%?ﬁgstmgf#%ﬁ@%‘uﬁ&@gthe%ﬂTgkﬁ%rgggayé. 2% shown
in Figure 5, widreadshrse- vaite pepmidend 531ts| csnr pesd SSNeNati &88 y used

in conbinationwth fJa 13, the_thick 1S £ Rdfan tHegud -dal ts 50
are used in ord‘é'r"%a%?réeégggfhg’body‘%ﬁr%offif%%%e' portions_24. Bqlts 50
are shorter tharesyditiang 4bnasudfiovghradd engagedBRae AYY hBSFhid@~+aBve

mani fol d manifold 52 ta flange 15. For example, iZ bolts 4§ are
used to secure flange 15 and manifold 32 to body 11,
‘bolts 46 wlill bottom on bedy 11 before bottoming on
manifald szt' Alternatively, if bolts 50 or 46 secure
flange 15 to sensor bedy 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



52 has .a pair of adapters 47 that are attached with the standard bolts 23
to threaded bores 54 on the three- valve manifold. The adapters permt
connection of input piping to the manifold 52. -8- The fastener bolts 50
pass through bores 53 in the attachnment and of the three-valve manifold 52
- and tae bores 22 in the flange 15, and will thread into the threaded

- section 24 of the bores in the transmtter body The bolts 50 are of |ength
to fully engage the threads 24. The pernafient bolts can pass through the
t hreaded bores 24 if the bolts are longer than required resulting in ful

t hr ead 1 | , | f 52,1 . Far, | e,
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Al ternatively, i 14 Qr ecyre. . £330 SE r‘ﬁgiy t he
bolts will bottd{rﬁlgfr)\ -.%oo%&af.l tAB%Tn e Dot t‘d"x%:}gaco%-'ﬁ‘a‘ne;e 2 “can e seen
that with the cARf Ghinped 27 sepaxmate/ daakagdm s@feaouxen monehr2fads of
bol ts 23 and 50 didd) RledcBEFE ik 15, LpaLti one 24, uhen < d

fl ange 15 and adapts_ers 47 argalg% %-[Ee}ce é'trl# g‘%g ep 6?2 ,tﬁg bolt's 2% g%d 50
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bol'ts 23 will nolengiigafterviiddle dinds L4 RN Ldiydd ande: aaut tdy ee-
val ve manifold 52 are, i Pl ace and the bol ts are passed through bores 53
and 22. Wt hout ‘t‘:}‘]%e (IO RFDRE RE dobl d PETHOYSIHSETAGE SHRE & the

threads of bolt fxfbper ilength 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.



to be engaged, even when the adapter 47 was in place, but the anmount of
engagenent of threads would not be sufficient to carry the | oads when the
“flange is pressurized and failure of the threads could occur. Al so,

w t hout the counterbore, bolts 23 would engage a few threads if used in
pl ace of bolts 50 on the three- valve manifold and copl anar flange
arrangenment. Each transmitter as discloggd is shipped with a kit of three
sets of bolts for fastening flanges in -9- =lace. The bolt sets are of the
| engths shown a:.:3, 46 and 50 The bolts 23 ar e generally factory i
nsta:led to hoId copl anz? MENA LENGAS other sets are

shi pped in seoarategpackaoes »W' ) d_tao _he the
proper | engthfT ol SUS| _ na gRg,inlrelation
to the bolt eﬁgFH\ﬁﬂOV|ded so that a wo ou ng% Q?Qagﬁt ,

t hreaded intoj bore 24 at all, thereby insur il Py et ~~-=; pgih  Of

t hread engagefrent wi |l be provided for the B rnane1%;polts athe t gnporary
alignment fasjeners are stopped in positiop t@ggiaihtzaizz+t hgzgag"4(q so the
flange will npt be pressurized unless the CJrrect | ngt h  per manents

at t achnment bo ts—are—+mprace—b-erent—franges—ayd_adapt eLs ,Gan e used

and, of cour s Cagianamwldlangs ected will be|@ullengl F4d co r-e‘spon to such
different fl ahdé&s an@.8&833Mers. Even inattehtive opérators Wwill insktall the

correct pernmapent bolts =and w Il not Teave|the only gf@npo awt1f ast ener s

in place when fﬁ&ﬁﬁ' e ;Eh? three-valve

manl:old (T, 0.430")

‘Coplanar flange 0 0 Full ~
(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.




system because the | eakage resulting will warn the operator before
pressure builds up. As an exanple, to acconplish the objectives in one
formof the invention, the thickness of the flange 15 end is T1, the

t hi ckness of the adapter is indicated at T2 and the lips or flange on the
t hree-val ve manifold having bores 53. is T3. The axial length of counter
bore 25 in this exanple is .429 inches. The relationship in Table | bel ow
shows. the bolt lengths selected to avoid engagenent of threads if an
attenpt to install a bolt length is felde.- Full thread engagenent neans
substantially all threads in threaded section 24 are engaged. -10-

T.3L3i.E ' " FAD t NGcXGOVNT LENGTH EN(S) 1 30 LT % F.NGTN (: NcHrs) And
Thread Engagem&RAIMS;: BL 3L 1.75" 2.23" 2.8811 Coplanar flange : ull Ti F
uF ul' (T. = 0.84511) Cbplanar flange O Ful-1 Full (T, 0.845") and

t hree-val ve mani f ol . 430" nar_.f | 0. 845")
and fl ange adapter gnlon Sé%f QfaﬂIFHB&GhP ﬁ@sﬁfssEﬁFel&ﬁgﬁtlon has
been descri bedodyt ranldeiaelfé.lamget dorr efonmneett iagbadi depus, £lwddkers skill ed
in the art V“"pfé?ﬂ%&%'%% Ehﬁgr%h%99%§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 a retainer for stopping flange

movement relative to the fastener means in direction

away 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.



may be.made- in formand detail w thout departing from the spirit and scope
of the invention. - 11 - CLAIMS: 1. 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 having a thickness and
an opening froma first connection side to a second side facing the
surface of the body, wherein the inprovenent conprises alignnment fastener
means for retaining the flange including a retainer for stopping flange
movenent relative to the fastener neanstd m direction away fromthe
surface, the retainer stopping novenent of the flange at a distance from
the surface so the second side of _the flange is spaced fromthe surface

of the body. . 2. TH%'asé%ﬁ%l?sﬁFmPFXiﬁﬁlc%ﬁéme?nwhﬁ€e¥ﬂiﬁ@ﬁhent fastener
means further dogrnaes fagtefér megpar hetheeMcbiRrigled Reigdidle Ori enting

the flange in ble posjtion_for ali.gnment, the guide slidably
engagi ng t he fﬁaeganag]gﬁ% %ﬁ?'ﬁn ?éﬁﬁFeE?Ff:(s,t 86 eﬁ@ﬁtte-élleg' 1R aﬁcﬁi’dfe away
fromthe surfaxieiting tielyfbhngg fheangopdeable posdtdenblfiorof a fluid

b cssur 6 1o 8 gy S8 Salag dlindb1 GV RRERRLAR R Findd P iavi ng a

t hi ckness and R&FWderieestrbrradf nevemenhnoft the filaageo wtswarsiy si de
facyng from the surface of the body along the guide.

S. The assembly of claim 3 wherein the fastener
means comprises a shoulder bolt having a shoulder
seated against the surface on the body, and a head
spaced from 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



t he sur.face of the body, wherein the inprovenent conprises alignnent
f.astener neans for retaining the flange including neans operabl e between
the fastener neans and the body to prevent the fastener nmeans from being
adjusted so as to seal the second side of the flange against the surface
of the body. - 12 4. The assenbly of claim3 wherein the alignnment
fastener neans further conprises a guide separate fromother parts of the
fastener nmeans for orienting the flange i n an operabl e position for

al i gnnent, the guide slidably engagi nglehe flange to permt unrestricted
novenment of the flange outwardly fromthe surface of the body along the

gui de. 5. The gpb claim3 egein the fastener an nprises a
shoul der bol t aV| ngg%t s%%uﬁ%l’é‘?an?é t B ERFRE L VT §8Ff58@c§ntgﬁe body,
and a head spdumbdedsedicurdéficcha body aporegrwhérr pahaadt hhroubhckness

of the flange, tg&gﬁ‘%%‘g&g‘é}geﬁﬁfyI?’Q‘g?%h%e%ﬁgﬂﬁhgsfpggg and the

surface of the bod east one adapter
connect abl e té?ﬁﬁ?ﬁQ?sho%%nh@cﬁhﬁ l%nggfam@elntﬂahgé athgnfihgngediyavi ng
first fastenenpdyes therein for receiving permanent fasteners separate
fromthe alignnent fastener neans, the body having a plurality of body
bores aligning with the fastener bores, each of the body bores having a
counterbore with a7ength kb cohperbeiieg £coddpnfendraseintnng Ehuedded

section for'ﬁ?ggéﬂfglférf&aﬁggfmg§gtaéafégggréwgaggkggof threaded

fasteners of different lengths, each set containing a
plurality of threaded fasteners of the same length for
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.



through the- first fastener bores, a set of first permanent fasteners for
nounting the flange to the body, and at | east 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 |ength
of the threaded bore section in the body, the counterbore |ength of the
body bores being selected to insure thgt the fasteners of the 13 first
set of permanent fasteners will not reach the threaded section of the body
bores when passed through a second fastener bore, and the aligning first

fast ener borebig t][le.f | ange e Hﬁt _@Clihb'!ﬁ gl e '&ngfQ:l@)&d BaBBte?- tAI ki tt t
conprising a bo or ceivin yi ressure, a flange, and at |least two
se?g of tﬂreadgﬂxnﬁﬁ§ﬁéﬁﬁi§°oﬁ i P-8FcR Fgﬁggﬁ§P9§aERPg§ﬁtEOgF8Wning a
plurality of thheabedyfdst place of the saeradapgielr aad hpeingnehikyg

f ast eni th .ed .addj ti i I th
astening tnhe Ekéﬂgg\%rﬁ%%g%%;ig&ﬁ%ﬁg h%h%%lhea% |§r in' BnB ?ESng €

body, the flange _ ess~an roug nge bores usable wth
one of the set3ngf bpda.egethifrgr seisoénfngtenerssdaving ahdenghhgboagai nst

the surface of phe kedbugH khebeny ria¥hBdedel! Wty thk B2d¥gBOr €s

aligning with the flange bores apd each body bore having a . counter bore

unt hr eaded secPPEESa&; éﬁFCtﬁiebg&QY %ores, to engage tge threageg
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



surface and an inner threaded section for receiving a first set of
fast'eners passing through the flange bores so that the flange can be
‘fastened to the body, the first set of fasteners being of |ength 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 havi ng 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 |ength be sel O ingure that the first set
of fasteners SETREIRRS ar]e’aﬁfﬁnq'!’f"e “E?ﬁ’é%o%b’ 3’5&4 Sh He 3RS Hore when
passed t hr ougdil idremeasr avhierf asdeatedtor fxsst drerd Itmmge bémt asemedednt o t he
body bore, resp tﬂﬁ’eedéﬁ. lfg 54 '@oed Ki tsaolfd 418{ merﬁpq?] lg cond adapt er

5 B9 1 e ? t 0

connect abl e to e Si Ian ' Opposi dy in place of
t he one adaptigtcludinga rghawlider bokt dhat b dhzaddablsy inta the bores in

i ough The (o B e T had a0y

u i

bores, to eng%{'j@ﬁ[é‘?e" engaging dih %r?é“ﬁ% ﬁ Cl'l‘ﬁerm and said
second adaptae&‘téla\»pmiﬂg rchfasdie e rpor fdd & negersigy eiai ethe t han t he second
fastener bor & ghal NSne Widiiad bol EHAGS PRI ddifed NS 884 O

fasteners are
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.



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 |ength of
the first and second fasteners, and the length of the counterbore such
that the first and second fasteners, respectively, will not reach the

t hreaded section of the bores in the body if passed through the third
fastener bores, the flange bores, and | _the body bore, respectively. 9.
The kit of claim7, and alignnment fastener neans for hoIding t he flange

onto the body when the first s of fast en said alignnent

fasteners conpri sing fﬁﬁ@ﬁﬂf’“\&%ﬁ?%? ﬁﬁgtﬁéﬁ\%ﬁﬁ t hat stops

tighteni ng of the fasteﬁgr »Fg‘{‘q(-?oti\esrﬁigﬂqiog{a kg«ﬁg |nst t he surface of
ul

the body in a pressure usable posrtion pressure sensor
recei ving body having a pASSIRAL RE face, and a flange

facing such surface and provi éjﬂ"!’;p% gggugtyﬁﬁs‘figg%y§ gte cihon of

pressure carrying flttlngs 0 nge opp ron1the body
and to the pedaptsrefdiangend L5dpEoveaennecting Edupdi BESSERFERNEALA Means

for hol ding dheddidgentordiod m%&tl)wgsnf,@seaaaﬁneh&agaepezmaa@dbeen

renoved fro e flange and nnent neans cl ud |ng
shoul der bol €& Hs@eP s thfr efé(fé'ﬁee (B2b iRe arboH?s&ﬁ&eﬁ/n Qd, said

shoul der bol tprerdrty apreseult fieingur kaee awRgi ngntihe Hurigce ahtibe body
installation of permahent fasteners. The support

fasteners (30) retain the flange (15) spaced from the
body (11) sufficiently so that the flange (15) will not -
seal. This will prevent accidentally pressurizing the
flange (15) and pressure sensor body (11) until -~
permanent fasteners'have been installed. The body (11)
and flange (15) are shipped with at least one extra set
of permanent fasteners (46,50) different in length from
the fasteners (23) used on the flange (15) to permit
adding adapters (47) for a process connection. When a
different thickness adapter (47) is used for process
connection, only the correct length fasteners will be
capable of being threaded into the threaded openings and
also seal the flange or adapter. Figure 5



after passing through a provided opening in the flange, the shoul der bolt
havi ng an unt hreaded section between the sho
bolt head, the axial length of said unthreaded section being greater than

t he thickness of the flange nounted

ul der surface and a shoul der

t hereon whereby the flange is

permtted to nove away fromthe surface of the body before being stopped
by the head of the shoulder bolt. 11. A_Lluid pressure sensor receiVving
body and flange of claim 10 and an alignnment stud nounted on the body and

slidably passing into an opening in the

fromrotation about the
unrestricted novenent of
along the stud. - 16 - |
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per mgnent fasteners have been installed. The body (11) and flange (15) are
shipped with at |[east one extra set of permanent fasteners (46, 50)
different in length from the fasteners (23) used on the flange (15) to
permt adding adapters (47) for a process connection. Wen a different

t hi ckness adapter (47) is used for process connection, only the correct

| ength fasteners will be capable of beﬁhg threaded into the threaded
openings and also seal the flange or adapter. Figure 51 z~{ L /2 ~ 25
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