-1- [tir' " ERCHA: NGEABLE PROCESS CONNECTI ON RESI STANT TO | NSTALLATI ON ERRORS
MAC: ZGROUND OF THE : NVENTT_ON The present invention relates to fasteners
for supporting and aligning a connecting flange on a transmtter body

bef ore 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_hrior to installation of
permanent fasteners, the fluid will leak freely and not build up pressure,
which could result in sudden release. The invention also relates to

provi ding pernmanent fast readable into provided

t hreads on the body only en the prloper Iengt bolt is used to insure
full required thread engafjfenent. In the use of,process control pressure
transmitters, which inclufle pressure sensor bo ies having internal
pressure sensors,. severa=dH At or nectrng the fluid

pressure piping front ap Ocessé%ln to—tihe pr g;s,ﬁ%dy ar equi.regd for
accommodat i ng varlous prepsur ctlons andI reqU|r ﬁ%F égt

i ndi vi dual process” equr rents eAa. e .t\rs n;@gp to provrde

a' standard copl anar & - Nttt O] ot tap connections
installed at the facto table M /\fasteners. One-half inch
pi pe thread nmounting 4 ens (that can be T‘-; nthe field are

avail able. A staffdard]¢op @Qar FT.aue\ |Sl EEPl used with_a.three- valve
mani fol d, and flange 3dapters are /] ﬁ o:’i Q e | t side of
the manifol d. THE +i g s'ofh It\ / 5 s gtetY@ e nount ed

to.the transmttg , : eaadlat at' | ONS, and t hus
each configurati qUr T i s derjranent nount i ng
bolt. In order tjp/ ynt sets of nounting
belts are shrpokc g standard set
installed to hol'd v-planar flange s

al so nounted by t Wo : p=®s, so if the

per manent fastener bol { ¥ eoved for 2 il _ an, i ncl udi ng change of
i nput conftguratk&& Hre anar3ck | ange ena' supported and aligned in

pace on the tra tt¢ g al i gnnen e to be used only for

al i gning and tenporari \w€p¥orting the f|‘!‘ﬂ-ryd body together if
changes in the flange configuration are made. Wen the coplanar flange is
nmounted at the factory directly to the sensor body, short (first)

per manent nounting bolts are used. If one-half inch pipe adapters are
added to the flange, the first bolts have to be renoved, and |onger bolts
whi ch pass through the adapters and the fl ange instal | ed. The t hr ee-val ve
mani fol d al so nounted on the flange requires | onger than stanﬂgﬁgyzgyazz
If the installer does not install the |onger permanent nounti en
changi ng input configuration and applies pressure, the alignment screws
used on previous transnmitters can fail. Also, if there is an attenpt to
install shorter bolts whepegl-epnger ones - are needed X®f the installer is
totally inattentive), the pripr shories Folts y be sli ék%y engaged in

the threads of theg ansm tigr _body 1The aljgnent sefews hat are
hol di ng the fl ange > uf f jdiTen tre gth to_hold the
flange agai nst £r els @\ Hi, \‘“ rrons Ftalled.
mein  mounti ngk NA) d vﬂ’vv D fai
resulting in damag - 3- FUNN s ' 1 INVENTICN The
present inve )g g |a ni ng and
nounti ng- a ange = $ jody and provi di ng

a set of allgnrre  ~_ 0 lﬁ‘ Ation so that the

flange is not seal =v't ent fasteners

are in place/A-440 ce and t he body _
. qr are fornmed, so

rior to the tine

"surface on which
4 m.\\ gan~wdhst and t he | oads
‘ ‘\ﬂ‘? and alert the

that if the flange
of installation of

i nvol ved under SsuLe

operator to' act t have not been

i nstall ed. The .sk o7 curs DET OT & pur rormg~—opr—p essure inthe transmtter,
whi ch can caus allure of the all nt fastener. Specifically, as shown,

a stud is used for slidably .qguiding the pressure correction flange and a
second shoul der bolt is used for aligning and supporting the copl anar
flange 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 shoulder stop surface t hat . seats agarnst the surface of the
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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 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 Ebdy or the sensor 13. If pressure
was permtted to build up, and only the prior alignment fasteners or

screws are holding the flange in plage, such as two threaded
pl ace' of the stud 28 and . shoul Sf Obolt 30, the unit couldxngﬁgzﬁsgr
pressure buildup. The pressuadZcpul d b bU|It up enough to provide an

unwant ed separation of the partd, se. damage. Thus, when a
particul ar flange arrangenent at ha/,be shi pped or used with the
transmtter body, is to b ad _ap %%%ndard bolts 23 are renoved,
the guide stud 28 and sh g/gf re also installed at the
factory, will support th o, aI|gnnent, but with a gap as

i ndi cated at 40. Seal s aj I ween flange 15 and surface 12
around the -7- input p } g2 space J. .is Large enough so
the seals are not zaje { "ed t&q, different flange. and adapter

conbi nati ons can bé’Use 1 a &AEntter body, and these

conbi nati ons have diff @NeRt ' ses, t:-.at is, different
spaci ngs between the s\ mat e h the surface 3.2 and the
outer side surface of t : er gaged by the permanent
bg.l.t heads. The bolts t or permanent fasteners thus have to
be different |éngths. r_exanglg, irn Figure 1, the first bolt 23 is - 41
lustrated with the f |ar be threaded into the transmtter or
sensor body. A second bolt sho 4pin Figure 4 is one bolt of a_set of

four and is used for a second #y kness fl ange assenbly. For exanple t he
flange 15 nmay have a half-inch p 6% thread adapter 47 thereon for a |arger
i nput connection. The conbination of parts has a thickness such that 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
insure adequate engaged threads for holding the flange under operating
pressure. As shown in Figure 5, with a three-valve nanlfols/gggsylnzﬁraied
schematically used in conbination with flange 15, the thicKness7i-s &uch
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-val ve manifol g has a pair of adapters 47 that are attached
with the standard bqu/s\ uegded bores 54 on the three- valve
mani f ol d. The adapters perin y.:-_: W pn of input piping to the manifold
52. -8- The fastenegtlls| 50 Jﬁough bores 53 in the attachnent and
of t-he three-val ve manifol i bores 2Zin the flange 15, and will

thread into the thydaded—
The bolts 50 are of length
bolts can pass through the
required resultin :

toqflange 15. For g;rnple I
mani fold 52 to body 11, bols
an manifold 52. Al TEfmna

sensor body 11, the bplts
flange 15. It can be peen t

d

'E’E e bores in the transmtter body
kS s s 24. The per nanent
P4 if theg bol are |l onger than
ANt but no aling :manifold 52
A used tg secure flange 15 and
=om on bogy 11 before botton ng
p' or—#6—secture. Mange 15 to

p an-—bqﬂ9711 bef ore bottom ng on
’jcounter bore 25 inwardly fromthe

\
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surface 12, the reafls of fbg _ apf] 50, w.l 1 not engage in the threaded
portion 24 when he fl ange Cﬁ” ”EEFaers are in place and either of
the bolts 23 and 50 &y e plau‘gﬁ "‘ﬂajlgnlng bores in the adapters and
flange 15. The bolts gﬁ OO in the threads 24 when the flange
15 and three- valve nanlfold Ad place and the bolts are passed

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 anount of engagenent of threads woul d not be
sufficient to carry the | oads when the flange is pressurized and failure
of the threads could -occur. Also, wthout the counterbore, bolts 23 would
engage a few threads if used in place of bolts 50 on the three- valve

mani fol d and copl anar flange arrangenent. Each transmitter 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 and 50. The bolts
23 are generally factory [ nsta: Ied to hoId coplanar fIange 15 |n pl ace
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5. The assenbly of claim3 wherein the fastener means conprises a shoul der
bolt having a shoul der seated against the surface on the body, and a head
spaced fromthe surface a distance greater than the thickness of the
fl ange, the flange being positioned between the head and the surface of
the body. 6. The assenbly of claim 3, and at | east one adapter connectable
to the first connector side of the fladﬁe, the flange having first
fastener bores therein for receiving permanent fasteners separate fromthe
al i gnment fastener neans, the body having a plurality of body bores
aligning wwth 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 nounting the flange
to the body, and at |east one adu,—: erRgctable to the first connector
side of the flange and havi ng s;" er bores aligning with the
first fastener bores in the fYA sores in the body, a second set
of pernmanent fasteners havi ng/{g A t hrough _the_se d fastener
bores, the flange bores and t§ (L. 377 Wy | eng heifﬂreaded
bore section in the body, th&§.coD er bbf H h of 1h ores being
selected to insure that the faSERer first set of permanent
fasteners will not reach the th?*’h:q /of t he body bores when

[ e géégnlng first fastener

- passed through a second f,?tener
- bore in the flange and int 7. AKkit conprising a
¥h( and at |east two sets of

body for receiving fluid press
t hr éaded fasten of dlfferenn Se Qdﬁtaining a plurality
pérmanent |y fastening the

- of threaded fasteners of “Nqe &ng
fl ange, and seleg} d additi Ong ﬁ:Eu\‘ p. ACE O Z;he body, the flange
* having a thickne e roug,:\'ﬂg> ‘ahla?“t mnth one of the sets of
fasteners for f eni ng ant 3¢z = mge gai nst the surface of the
o» -s a i gni with the flange

body, the body/Having—a—s al | ;ng BT
bores and each ong;%ore hav,:-‘a: ft; O Py UpEATE d section adjacent
TN R receiving a first set

t he body surface ,éyu

of fasteners passing t e *@’ i.- éft the flange can be
fastened to the body, e f|'5’= & -neLﬁ'b g of length to engage
a desired length o "'9Ek Ef the bo bores when passed

~ through the flange bﬁés apd at "‘\\\%‘ 'E}? getapt e nnectable to a side

- of the flange opposite fr ok RSB GEE \Ng @gcond fastener bores
aligning with the bores in tht ; !e kit including a second

~ set of fasteners having a Ieng he second fastener
~ bores, the flange bores and to engag
- section, the counter bore Iength{'\-«
of fasteners will not a’?ﬁ,the
passed through the second ‘
body bore, respectively. 14 8.

gngt h of the threaded

0 sure that the first set
hi OW-0 body bore when

fl ange ores and into the
lim 7 #H@& a second adapt er

e from the body in place of
es aligning with the bores in
ard® a length to pass

" the one adapter and having third
: the flange and body, a third sg
~ through the third fastenerZn =‘bores and into the body
bores, to engage the threaded ] shores in the body, and said -
second adapter having third fastener g4 | engths 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 length of the third fastener bores being such that in
relation to the length of the first and second fasteners, and the |ength
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 claim7, and alignnent fastener
means for holding the flange onto the body when the first set of fasteners
are renoved, said alignnent fasteners conprising fastener nmeans 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 connection of pressure carrying fittings to a side of the
fIange opp05|te frontthe body and to the port, mhereln the |nprovenent -
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