ADJUSTABLE SEALI NG MEANS BACKGROUND It is conmmon and
usual practice in sealing the top portion of rotary
valves to use a top seal that seals against nedia

| eakage while simultaneously acconmodating rotationa
novenment of the valving elenent relative to a valve
body. The valving elenent of a rotary valve has a

cl osure portion WADGWSTBABIE SEALINGIMEANS within a
val ve body. This closure portion of the valve is
joined by a stemor shaft portion which extends out
of the valve body to interact wth an actuator and
transmt torque to the closure portion. This torque
is used to rotate the closure portion w'thin the
VABACKBREOUND] to open or close a passageway in the
valve. In plug valves, it is commbn practice to sea
the top of the valve with a centrally apertured
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bolts or screws often need to be screwed

simul taneously to prevent unwanted side | oadi ng on
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val ve. . .
normally turns around the compression of two sealing parts to prevent leakage.
These m.echanisms involve normally a plurality of tightening bolts or screws
(usually three but sometimes two). |

Examples of such valves can be seen in U. S. Patents 3,235,272 (Smith);
4,159,818 and 4,475,713 (Reed et al.).

While all of the above mentioned sealing arrangements have been highly
satisfactory, they are not without their attendant disadvantages. For example, the
tightening bolts or screws often need to be screwed simultaneously to prevent
unwanted side loading on the system. Furthermore, these bolts or screws can be
difficult to access with tools, especially in case of toxic leakage. As a result, these
screws are rarely adjusted which reduces the effective life of the valve.



11t is thus an object of the present invention to

provi de an adjustable stem sealing neans which uses a
single screw that is positioned on the front of the
cover for easy access, and elimnating any

interference with future automation devices to be

. installed on the valve. It is a further object of the
phésthos an bt ofdhe presprnidwwandion ta ppvidelen@disialie stelne sealing
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Qur mechani sm uses only one adjustnent screw that is
positioned on t front of the cover for easy access.
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the mechanismin a straight position. Preferably, the

top of the camis used to indicate its position. As
t Kés yatmnpther pbiest @fdhe aresantigyeniion to previde plugsvalva adjusiment
I Bledhb Whidocdisis@sadipt.i on on the cover. Also as the

camis rotated it's vertical notion downward can be
used as an indication of the adjustnment nmeasured by

itggmAkYoéﬁtm ﬁw‘gﬁﬁ@\'ci s outside the cover, it

ndi cates the anmount o onpression that is left
bef ore the nmaxi mum conpression is reached (when the
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otheavpofoe pasyaccess. The force generated by the screw is transposed into
a vertical force and a horizontal force by a cam. The multiple faces of the cam
are used to transmit the force vertically and horizontally and will maintain the
mechanism in a straight position.

Preferably, the top of the cam is used to indicate its position. As the cam is
rotated, an arrow wi!i point its position relative to the graduation on the cover.
Also as the cam is rotated it's vertical motion downward can be used as an
indication of the adjustment measured by the part of the cam that is outside the
cover, it indicates the amount of compression that is left before the maximum
compression is reached (when the top face of the cam mates the top of the

cover).

The base of the cam can be shaped to fit any type of seal or purpose; for
example an o-ring or a p-seal. The angle of the compression plate or the like
can be varied as needed to redistribute the compression in radial and axial
direction on the seal.



exanple an o-ring or a p-seal. The angle of the
conpression plate or the |like can be varied as needed
to redistribute the conpression in radial and axia
direction on the seal. 2 BRI EF DESCRI PTI ON OF THE
DRAW NGS O her objects and advant ages of the invention
w || becone apparent when reading the follow ng
detai |l ed description and upon reference to the draw
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invention. Figure 1 Bis a perspective view of the
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Fi uli'tSZB is another fragmentary perspective of the
pMIFval ve shown in figure IA Figure 3is a top view

of the plug valve shown in figure 1A. Figure 4 is a
side view of the plug. valve show) in fi
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fF@g@ﬁtiheenﬂoﬁj gure 6A Is a partial top view of the
plug valve shown in figure A Figure 6B is a

fragmentary perspective view of the plug valve shown
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the plug valve shown in figure 6A. Figure is a
pBloyipteg prasketiie@itaghedhe cover and of the adj ustnment

cam (unassenbl ed) of the plug valve shown in figure

A 3

Figure 2Ais a fragmentary perspective view of the plug valve shown in figure 1A.

Figure 2B is another fragmentary perspective of the plug valve shown in figure
1A.

Figure 3 is a top vi_eiv of the plug valve shown in figure 1A.

Figure 4 is a side view of the plug valve shown in figure 1A.

Figure 5 is an end view of the plug valve shown in figure 1A.

Figure 6A‘is a partial top view of the plug valve shown in figure 1A.

Figure 6B is a fragmentary perspective view of the plug valve shown infigure 1A.
Figure 7 is a cross sectional view of the plug valve shown in figure 6A.

Figure 8 is a perspective view of the cover and of the adjustment cam
(unassembled) of the plug valve shown in figure 1A.



Figure 9 is a top view of the cover and of the

adj ustment cam shown in figure 8. Figure 10 is a
bottom vi ew of the cover and of the adjustnent cam
shown in figure 8 Figure 11 is a bottom perspective
view of the cover and of the adjustnent cam shown in
figure B. Figure 12A is a bottom perspective view of
the cover and of the adjustment cam shown in figure 8
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adj ust ment cam shown in figure 8 (assenbled and in a
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13 is a fragnentary cross sectional view of a'the

cover and top seal of the plug valve shown in figure
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ad ustarge sgal ing device in accordance with this
BUr'EPgure 15 I's a top view of the adjustable
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Figure 12C is a bottom perspective view of the cover and of the adjustment cam
shown in figure 8 (assembled and in a third position).

" Figure 13 is a fragmentary cross sectional view of a the cover and top seal of the
plug valve shown in figure 1A.

Figure 14 is an exploded perspective view of an adjustable sealing device in
accordance with this invention.

Figure 15 is a top view of the adjustable sealing device shown in figure 14 in its
minimum {A), intermediary {B) and maximum (C) compression positions.

Figure 16 is a cross-sectional view of the adjustable sealing device shown in
figure 15 in its minimum (A), intermediary (B) and maximum (C) compression
positions. '



Figure 18 is a top view of the adjustnment cam screw
shown in figure 14 in their mninmm (A,
-intermediary (B) and maxi mum (C) conpression
positions. While the invention will be described in
connection with a preferred enbodinent, it wll be
understood that it is not intended to limt the
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equi val e as may be inclu he‘spirit a
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claims. More particularly, the invention, although
nostly described in relation to plug valves, is not
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il lustrated enbodi nent has a plug portion 24 whi
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plug portion 24 to xtend out of the valve body 14.

Under norrml ci rcunstances, the stemportion 26 is
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manua WhIC transmts a torque to the
val vi ng rrenber 22 to effectuate relative rotation of

LGt b0 TR RS B i o pYplded i v
vl gomsgructedin accordance with the present invenﬂon is shown. The plug valve
10 includes a valve body 14 having an inlet 16 and an outlet 18 with an internal
flow passage 20 extending therebetween. A rotatable valving member 22
extends across the internal flow passage 20 to selectively block fluid flow
therethrough. This valving member 22 is rotatably disposed within the valve body
14 of the illustrated embodiment and has a plug portion 24 which extends across
the flow passage 20. A stem portion 26 of the rotatable valving member 22 is
attached to the plug portion 24 to extend out of the valve body 14. Under normal
circumstances, the stem portion 26 is interconnected with an actuator (not
shown, either manual or automatic) which transmits a torque to the vaiving
member 22 fo effectuate relative rotation of the valving member 22 relative to the
valve body 14 along a rotational axis 28. The plug portion 24 of the wvalving
member 22 has a through opéning or passageway 30 therein, as is usual, to be



menber 22 has a through openi ng or passageway 30
therein, as is usual, to be 5 placed in and out of
registry with the internal flow passage 20 incident to
partial rotation of the valving nenber 22 about the
axis 28. In the illustration of FIG 2B, the valving
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extension Is through an opening in the top of the
val ve body 14, and for purposes of the present



description, this opening wll be referred to as a top
openi ng (al though the valve could clearly be oriented
differently). This top opening Is covered with a top
seal in a formof a diaphragm 38 which is aperatured
to accommodate the stem portion of the valving nmenber
22 whi ch passes through the top seal/di aphragm 38.
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22 rtelative to the body 14. As Illustrated in Figure -

11, tightening.of the seal tightening cam 65 applies a
downwailte faprssal 3handtbe coopesdiing cbmponas@s of Tk wahdovnwitly which It

force inforfiih ragdgpmbb eggg%sﬂﬁwﬁw BoliPld SHirthY ¥ plug 22 tg occur
7 without Interruptlng the sealing function provided by lhe top seal 38. Plug portion
22 has a taper from the top of the plug (proximal to stem 26) to the lower portion
of the plug (distal to the stem 26), This taper of the plug 24 allows for downward
adjustability of the plug by increasing the pressure of tightening bolt 75 which in
turn will apply pressure to the cam'65. Figure 6 downward adjustment of plug 22
relative to the body 14 increases the setvice pressure of the valve 10, permitling
use of higher pressurized content without ieakage. Increasing the surface
pressure of the valve also iﬁcrgases the‘torque required to rotate the plug 22

relative to the body 14.

As lllustrated in Figure 11, tightening of the seal tightening cam 65 applies a
downward force on the thrust collar 50. This downward force is principally
applied to the obliquely oriented bearing surface 54 which, In tum, applies a



force to the rotatable valving nenber 22 in a
direction substantially perpendicular to that of the
bearing surface 54. The result In the force applled to
the rotating valving nenber 22 has two conponents, a
first downward conponent and a second hori zontal
conponent. The two resulting conponents of force urge
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(B} and maximum (C) compression positions. '

Thus, it Is apparent that there has been provided, in accordance.with the
invention, a tap seal that fully satisfies the abjects, aims and advantages set
forth above, While the invention has been described in conjunction with a
specific embodiment thereof, it is evident that many alternatives, moditications,
and variations will be apparent to those skilled in the art in light of the foregaing
description. Accordingly, it is intended to embrace all such aliematives,
modifications, and variations as fall within the spirit and broad scope of the
appended claims.



8 1 claim 1. An adjustable sealing device for
preventing the | eakage of a substance contained in a
cont ai nnent devi ce conprising a camand neans to
actuate said camwherein the |linear novenent of said
actuating neans creates a rotational and vertica
nnvenent of said cam 2. An adjustable sealing device
gﬁ'nEd inclaiml, wherein said cam actuating
Bnprises a bolt or screw. 3. An adjustable
seallng device as clained in claim1l1l, wherein said cam

2 et af SESRPR SRR E oL O el b it org boburabe
furt her eooiginédsinng cantainmenpdevicd wmangcatcam argd mians to
adj ust abécﬁ’uegg kil @Qm%&é?ﬁthgqlngér%%memo@a@ al‘Egu‘!‘rh ng means

wher ei n sail cont ai evice Is a valve
adj ust abreates g retaliprgbandoertiesl mevemang of spiceam.m 4,
mherein said containment device is a plug valve. 7.

I n gj us abl egig@al '%@gdde\é%%?a:c%’agé ﬁ‘vant i ﬁq’ﬂ%%?‘?}gﬁﬁ!d cam

devi ce caigating ieghs Comptise®d®LIt or scréw, a cam c. a seal;
d. neans to press said cam agai nst said seal; wherein
the |inear novenent of said pressing neans creates a
r ot 3t i onfad adjusiable sedling|devior aswlaimed insclaioh tavheraiaisdid cam

verti cal, ARyEdFakns comprises a single bolt or screw

4, An adjustable sealing device as claimed in claim 3, further comprising a

., cam paosition indicator.

5. An adjustable sealing device as claimed In claim 4, wherein said
containment device is a valve.

6. An adjustable sealing device as claimed in claim 4, wherein said
containment device is a plug valve.

7. An adjustable sealing device for preventing the leakage of a substance
contained in a containment device comprising:
a. acover,
b. acam;
¢. aseal,
d. means to press sald cam against said seal,
wherein the linear movement of said pressing means creates a
rotational and vertical movement of said cam, said vertical movement

| pressing said cam against said seal.



pressing said camagainst said seal. 9 8. An

adj ustabl e sealing device as clained in claim7,

wherein said pressing mneans conprises a bolt or screw
acting on said cam 9. An adjustable sealing device as
claimed in claima8, wherein said pressing neans
conprises a single bolt or screw 10. An adjustable

seal i ngd.neaks adiistableiseelihgidavicd s daimdd infolairh Mewhereln said pressing
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and sai d seal and where nmovenmne of said
.pressing neans creates a rotational and vertica
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sai d cam agg|, 054 co 395%515%530'&%' | ar and said thrust

col lar agai nst sald Sea | st abl e seal i ng
device as clained In claiml0, V\herel n said neans to
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said cam e sealing device fo
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aperture; cover
cont ai nrrentsaé!’eti?f‘@ﬁcqyémﬂd salg theysiepfigr against saishsesil t o
actuate said cam e. a generally circular seal;
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said cam said vertical novenent
12, An adjustable sealing device for preventing the leakage of a substance
contained in a containment device having a body and a stem, said sealing
device comprising:
a. a cover having an aperture;
means to fasten said cover onto said contalniment device body:
a cam;
- means to actuate said cam;
a generally circular seal;
wherein sald cam is rotatably fitted into said c.:over and wherein the
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linear movement of said actuating means creates a rofational and
vertical movement of said cam, sald vertical movement
compressing sald cam against said seal and sald seal around sald
stem,.

13.  Anadjustable sealing device as claimed in claim 12, whereih said means
to actuate said cam comprises a single boit or screw,
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conpressing said cam agai nst said seal and said sea
around said stem 13. An adjustable sealing device as
clainmed in claim12, whereinsaid means to actuate
said cam conprises a single bolt or screw. 10 14. An
adj ust abl e sealing device as clainmed in claim 12,
further conprising a generally Crcular thrust collar

' |t Ec alt _ed'“bet Vieexjustablé sealmgaiedcesad d&;hﬁ&@ln cla'i&'ﬂQzVPDﬁﬁe?ic&npﬁsing a

e |inear uat i means. creat es a
rot ati onal gﬁ% vgr trf@g‘i tmrr}gg%@é}n'f’ F%‘Fgg‘ét?“’ae'bﬁ"i‘ﬁ’ cgg;japd said seal
vertical no@efuhereincbrdineashovgmeat df saithaaigaling ines@i Ereatés a
%rficga‘? ?rllovement

- thrust col | aitatioBali ghdt v , '
and said segémlaro nd Ftﬁgﬁgﬁmeﬁggﬁ%%] %az‘?g
seal ing devite ’F%S?J“Q&F‘E@“é‘mqgﬁ@sftw thystcali, ssid thrust collar against

subst ance %Rihsesl ardisdichseal s@nhdisdidreaim. devi ce having a

body and a stem said sealing device conprising: a. a
b. means to fasten said

» cover Egvi n%ha’ﬂ a%ﬁ%ture; ‘

cover ORt o ‘ShPYHsiahit seaine Aevicedor rrevertity the leakage obasubstance

rotatably faohtagedlmd sonteirferst 85@ds haling H%@&Sﬁ.}]ﬁd% s"f’ecnﬁ.lé%gealing
ereln sai

said cam dfRvicd &ﬁ&%ﬁ LIy circular seal;
cam has an angufar ower portion, wherein said seal

“ has a flat ol et cPgrbeving amapedareangul ar i nner portion
d wherei | i d to .
an erern, H. hﬁeéﬁsrtg?d'stdﬁ%\émoér &IEO g gor{%%;?tldggpe body;

actuate said camcreates a rotatlona
nmovenent of $aiHCaAfptatably fitagdeteisaid|coverbv enent
conpr essi ng slaimeanane agaitasiid samd thrust collar, said

e. a generally circular seal;
wherein said cam has an angular lower portion, wherein said seal
has a flat outer portion and an angular inner portion and wherein
the linear movement of said means to actuate said cam creates a
rotational and vertical movement of said cam, said vertical
movement compressing said cam against sald thrust collar, said
thrust collar against said seal and sald seal around said stém.

16.  Anadjustable sealing device as claimed In claim 16, wherein said means
to actuate said cam comprises a bolt or sarew acting on said cam.

.17.  Anadjustable sealing device as claimed in ¢laim 16, wherein said means
to actuate said cam comprises a single bolt or screw.

18.  Anadjustable sealing device as claimed in claim 15, further comprising a
generaily circular thrust coller having a flat outer portion and an angular
in{rer portion and located between said cam and sald seal and wherein
the linear movement of said actuating means creates a rotstional and

P



thrust collar against said seal and said seal around

said stem 16. An adjustable sealing device as clained

In claim15, wherein said neans to actuate said cam

conprises a bolt or screw acting on said cam .17. An

adj ust abl e sealing device as clainmed in claim 16,

wherein said neans to actuate said cam conprises a

si ngl e bol t vejtical moeswent 8f saltvand paid varbitat meedthérm gorfigéssity said

as claimed binebahdldi hfbd

generally cir %; hr ust C()[PF%alﬁﬁg@%tlcalapgqﬁ% tsal%eglandsald

portion and® a'ﬁ’H@ F%{?S‘aﬂhner portion and | ocat ed

bet ween said cam and said seal and wherein the linear

nmovementg, of ans.cre rotation

and | i ver?ﬁg&é{ﬁﬂgn@ég%ﬁgggg&%?Breg%'ﬂ\ E'EalaaWPtofﬁﬁF stance

movenent cofAftakinsiing ceatpiamenidaviegapmetisinga dartmersts to actuate

col l'ar, saighid &4t Shd ﬁ%b}ngfosﬁgﬁirﬂ%m?%?reﬁletﬂg 1A nRRkfent of
a

seal around S ?FS tem 1 ust e seal i ng

devi ce for Eb"\l @P?\ﬁ“’?%‘”?@‘éiﬁécéat@f‘ae?“gdﬁgﬁﬁm%eme“tﬁsa'd
cont ai ned i@m contaj nment devi ce conprising a cam

nmeans to actuate said camand a cam position

i ndi cator wherein the |inear novenent of said

actuating neans creates a rotational and vertical

" nmovenent of said cam 12



