APPARATUS FOR TI GHTENI NG ANDY OR UNTI GHTENI NG UNI ON W NG NUT BACKGROUND
Techni cal Field 5Enbodi nents of the invention relate to power-assisted
apparatus and nethod for tightening and/or untightening union w ng nuts
during connecting or disconnecting hose and/or pipe segnments to inprove
wor kpl ace safety and efficiency. Description of Related Art Currently in
shi pyar dAPBARARUGF OR/EGHTENINGSANDORAINAIGHRENMNGOUNIQYN WINGNUTO
segnent to a pipe segnent is a tedious task which requires a | ot of
manpower as wel |l as physical |abour. Manpower is required to transfer or
lift a hose to a destination, align the hose to a union of the target pipe,
and subsequently tighten or secure the hose to the union to conplete the

connect g t he hose and the pipe. For exanple, in order to install
a 5-i nc%ﬂﬁgséhpoiiait uni on, the average nunber of 15 man-hours required is

1.5 hours. This |l engthy process inevitably increases hunman fatigue |evel

si gni f i TedhAi¥al Bt ual |y, when the hose is to be tightened to the union by
hanmeri ng, the workers' alertness would have becone inpaired, thereby

| eading to high propensity of accidental finger or hand injuries as well
damaged uni dombodimantewf e inventibovelatecto peweigassisted dpparatus gl metpdhoses

ot ot y. BEF9REhiaEad B Patdefingd L RE AU o PRY el P g fr@e
i nvent i kyyeas /6 §i§b%@8ﬂné{ﬂ§ & Maplove Wrkplate ksafetpepdiatfidcibeeydr awi ngs, in

whi ch: Is a top view of a power-assisted apparatus for
ti ghteni ng and/ or

Description of Related Art

Currently in shipyards and onboard vessels, hose installation or joining a hose

10 segment to a pipe segment is a tedious task which requires a lot of manpower as
well as physical labour. Manpower is required to transfer or lift a hose to a
destination, align the hose to a union of the target pipe, and subsequently tighten or
secure the hose to the union to complete the connection between the hose and the
pipe. For example, in order to install a 5-inch hose to a union, the average number of

15  man-hours required is 1.5 hours. This lengthy process inevitably increases human
fatigue level significantly. Eventually, when the hose is to be tightened to the union

by hammering, the workers’ alertness would have become impaired, thereby leading

to high propensity of accidental finger or hand injuries as well damaged unions. In
view of the above, existing methods of installing hoses reduce productivity and, more

20 importantly, pose a risk to workplace safety.
Brief Description of the Drawings

Embodiments of the invention are disclosed hereinafter with reference to the

drawings, in which:

FIG. 1 is a top view of a power-assisted apparatus for tightening and/or

25  untightening union wing nuts according to one embodiment of the invention;

FIG. 2 is an exploded view of the power-assisted apparatus of FIG. 1;
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25unti ghteni ng union wing nuts according to one enbodi nent of the
invention; FIG 2 is an exploded view of the power-assisted apparatus of
FIG 1, FIG 3 is a perspective view of the power-assisted apparatus
of FIG 1 in a closed position; FIG 4 is a perspective view of the
power - assi sted apparatus of FIG 1 in an open position. 5Detail ed

Descri ption FIG. 3 id a perepédivieowengofithecpowei-assistednaprarstuspel FiG.c1 detaai | s
are set forth i.n order to provide a thorough understandi ng of various

i 11 ust r&ps p%ﬂﬁ%’&i ments of the invention. It will be understood, however,
to one skilled in the art, that enbodi nents of the invention nmay be

practiced wi g ins(s)é’ rPedive \i?éwtdﬁﬁéﬁ%mjafs%%té@bﬁbéﬁaéué Bf FRGL ) iRtder

i nstances, well process operations have not been described in detail
i n or desperopositiorunnecessarily obscure pertinent aspects of enbodi nents

bei ng described. In the drawings, like reference nunerals refer to sanme or
simlar fu,ctils)nal ities or features throughout the several views.

Enb&di nRetadled:DesiptioRnt i on provi de a power-assisted apparatus for 15

ti ghteni ng and/ or untightening union wng nuts during connecting of hose

and/ or pi pe lﬁetﬂg%'ﬁcgm Wﬁ%e%ﬁriﬁi&??ﬂﬂﬁ&’oh@%p%@ |C§:I%Qn€ﬂrf;s?ér% set forth inRFh&r nce 1's

made to FIGs. 1to ustrate one enbo of a power-assi sted
appar atprsvitie. aTheompoger Laserstaredingp paredricsis1 dlustrafivé sesbadbodyts2 @f athept ed

&1 s oo e e Bl Bl 5% o o Nt bR BB o
closed &%bti'gv@nt{o'%ﬁﬁ@p%; précﬁél%':ﬁhéhﬁgfé%n% é.hautzﬂomgggywﬁﬁeéetbn@ f4ni on

Wi ng nut, and an open ‘position ~wherein the body 20 rel eases the
uniion wither ingtances, well Rnewnaetpcess opefationehaxa natheenseadrived io@leiidinan

outer casin 00. The inner, annul us 100.has an_inner.cir erence 101
adapt e 05 i 11 USRSV eRg e s RV SRR s &1 | oY PBTY 102
adapt edidserip&g eily ethenidPawingagd aikenteferdide dlumetakf ré&legstofsdnie emisahila ng
nut when the inner annulus 100 is nounted onto the union wi ng nut. The
i nner 4nnctionalitieponteatiyesdhtasilgheut berfaveeriddewsavi ng a gear-teeth profile
104 to engage with a pinion gear 30. The outer casing 200 is suitably
;rgge;’ngrg q agéc%%’netn s "8 3h8 TiRntiBHChr S 45pd08r-ad 08t tepipaf &t "2 00
15  tightening and/or untightening union wing nuts during connecting of hose and/or pipe

segments and/or disconnecting the segments.

Reference is made to FIGs. 1 to 3 which illustrate one embodiment of a
power-assisted apparatus 10. The power-assisted apparatus 10 comprises a body

20 adapted to encircle a union wing nut, a pinion gear 30, and a power-assisted

20  actuator 40 to drive the pinion gear 30. The body 20 is movable between a closed
position (See FIGs. 1 and 3) wherein the body 20 engages the union wing nut, and

an open position (FIG. 4) wherein the body 20 releases the union wing nut.

The body 20 comprises an inner annulus 100 and an outer casing 200. The

inner annulus 100 has an inner circumference 101 adapted to encircle a union wing

25 nut and a plurality of lug slots 102 adapted to receive into engagement a plurality of
lugs of the union wing nut when the inner annulus 100 is mounted onto the union
wing nut. The inner annulus 100 has an outer circumference having a gear-teeth
profile 104 to engage with a pinion gear 30. The outer casing 200 is suitably shaped

and adapted to retain the inner annulus 100. The outer casing 200 also includes a
2



2 pinion gear slot 106 for receiving the pinion gear 30 therein and a

pi ston slot 108 for receiving a hydraulic piston 42. The hydraulic piston
42 forns part of the power-assisted actuator 40 which is adapted to drive
the pinion gear 30. The outer casing 200 nay further provide one or nore
slots (not shown) for receiving one or nore 5 handles 202 which all ow

wor ker spinn géar siotd1 0fbfas rebeivingpthe piinion p@ar BRdhegir andas pistoreeldt A8§ férur t her

prOV|de a _suitabl e hinge.mechgnismto . all.ow.the ter casin 00 nove
bet weeraniised poRHToR G 2 ot bR AR 4405t SR LT Po0s e
furt heragyigtull dRt@atsH 4D aMigh %@ééﬁt@ﬁ IESRRMhEDinRNYge HCI® VPhe Bt Wabihg to
secure the outer casing 200 in the closed position to prevent |nadvertent

openi nR@# maefusthesrprovidaseng ozauore slots (nweshows fapsaseiving aue io§ Meient ed

par & ot deS 282 Mten ity BRIREAuHTecnd b8 s ELBRRE TP T Mo g ages
W th t 2ol ugs fRirtheh@rovidem mmﬂ@wﬁngﬁﬂme@hhhsnom aflowahiengut@O0asing A00s t he

i nner annul us 100, thereby securely engaging the union wing nut_ within the
body 1%H0%® WW@% ApPRPAPISITn. and 3oSloser PBﬁWPBnTﬁﬁeﬁ’UtgbC?§'”Se%qpamqyal ly

coupl edy}Re 's [)Fau &S eRhatibf | cr@R8 Wridsndio t@%@:chfé fHée
ton 4% l@lg

hydraullc p| ten~or untighten’the union w ng

hydr aul outeprasiog 200 |nstr@ccloaedquosmodrhovp:reubet mnadvelrlelgteaperﬁlglo’ittbetquﬂen ng
t he inner . ang@us 100 together with the union wing nut. Accordingly, the
t urldi nd ao°‘f i nner annulus 100 wth the union wing nut tightens or 20
unti ghtens the union wing nut to conplete joining or disconnecting pipe

and/ or hose \%gﬁﬁtﬂé%pgaratPs 1Bhf% ABANRyAsS arihsd ﬁg%@tﬂﬁé a;qbdm.sbﬁ) [gade of

cast iron, stainless al um num or other s bl'e nme s or materials.
Var i ousn raxdoséectabsmos ﬂmaartlearb‘émeelnmesajgmdquﬁ c—marrslms thriuni@dwing nkite ar t
remept,i oned appar at.u ex npl_e draulic

25 b d
o aton arsl Bageded i e QU RT SN BN IRER! Atk Ble, SRS RaSing: 20 BRI
met hod {Ré iRt UIRD1 00 StBersHY ScuPelP &nYagfRthe WHibMWYind AuPANRIm eLdthed

15 20 of the apparatus 10. Also, the pinion gear 30 is mechanically coupled to the outer
circumference of the inner annulus 100 and to the hydraulic piston 42. To tighten or
untighten the union wing nut, the hydraulic piston 42 is actuated to drive the pinion
gear 30 into turning the inner annulus 100 together with the union wing nut.
Accordingly, the turning of the inner annulus 100 with the union wing nut tightens or

20  untightens the union wing nut to complete joining or disconnecting pipe and/or hose

segments.

The above-described apparatus 10 may be made of cast iron, stainless steel,

aluminum or other suitable metals or materials.

Various modifications that may be envisaged by a person skilled in the art
25 may be made to the aforementioned apparatus. For example, the hydraulic piston

42 may be replaced with an electric motor or a pneumatic gun.

A method of installing hose and/or pipe segments using the power-assisted
apparatus 10 of the present invention is described in the following sequence. Two
hose and/or pipe segments are brought into alignment and proximity such that a

30  union wing nut of one of the segments overlaps both segments. The power-assisted
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apparatus 10 of the present invention is described in the follow ng
sequence. Two hose and/ or pipe segnents are brought into alignnent and
proximty such that a 30 union wing nut of one of the segnments overl aps
bot h segnents. The power-assisted apparatus 10 is nounted onto the union
wing nut. Particularly, the inner annulus 100 is mounted onto the union

wi ng nuapparatust Hats moostedcomtothe eind@rcwingnautr Badicutarlynthhinnen@nnutusatd t he

| ugs of. the uni,on wi nut are enga d.wth the lug slots 102 of the inner
annul usSTOEUMEHENIAE YRl AT B80S dehe ey MR o RICTRIRA Y0 00 t o

5 ret ai Ringhsuti dHdethedngs b thel Goh MR Inlit a@@n@%g@r WRAShEWPEBtd $02 BEthe
secured to render the apparatus 10 1n a closed position before proceedi ng

to ti ghinear aneulysi BI9. iihegowter casing ZY¥isr mesistest eatoalbeuaner anoulus. t0kie
. _ > gok ) _ L | 0
Fo0ét netaih T it AR Fog HABR! The St fadih 2002 tndif BRI ol

powver - apgi gietdatct Atva 40ss8)pd3ttidnmbsiory precktastien té hightemtion ugiar wiky 30
reaches a r])_r edeterm ned | ocation defined by a stopl?;r. The rotation of the
uni on vittlg THEt PRWEhaEsisted: agHatar 4his then gclivated dP g His @inigry/asar pbe
segnent,Sp; b 1 i ] t iEh

caa ng 3357 A E MneL AR ALE M I RGN AT R LhioR (SRETRI et Fendigedt

posi t i ahetawitre| Téespowbeassisiead adtngtondD. mAy et inadtivfted st Hid pimgprngear

d/ i i he powey-assisted, 15 | 1Q,0f th
o on 28 FRashef onpiietibed dep RN ssRE BofstpresghBa catatdn st e shh ng
nut of \ihg dRitigREbHERIRRHIRE tBItRS j&ﬁ&@%s%t%r%/bpﬁibb%b@ﬁéht%mtﬂ@rélwh the

power - assi sted apparatus 10. Particularly, e inner annulus 100 is nounted
ont o t eonpietas insiafation of thehsegraenishel henpeter £aRINKLROGABY tiae dyes ammiuBis wi ng

of t ho. 10 e i Beho st B8 8n Aok il & BRGRATRe Mk b ot e

i nner annulus 100 to retain the inner annulus 100 therein. The outer casing

200 is then geagdih6d of nlrRfdfig hbse aﬁéﬂr%ﬁws%%néﬁts%sﬁh@ﬂ@p@@éi—bééﬁgté@ﬁf ore
proceeding to untighten the union w ng nut. e power-assisted actuator 10

i s Iherapparatuat By of dhelpiresentiaveititinois desaribed nHinehfollawing se@uentserThgnnul us

rotat § el Wl bl SO IER e ity BiBRLscah MBI REAF bRt e Rie
rotati ad powdrdsied i dpprirhtusel @t i Patitalatipettieoinmengarimses 400/ isrmpupied

segnents and thereby conpletes uninstallation of the segnents. The outer
casi ng @00 the@ntanewingnawt susutha thednaianwys BBCIFIGRE YHPR YERJ dpdand

oo 100t 8 PRI A it e gt 2 e Wt o
hamoer i109. iThetdget cading 200gs undurgbt emto thep moee asnulDsnEEh teerdtain, thehener sk of
hand ar;cl(ljwnfuilur]e,g1e (r)O itlgl.rlélrri.eﬁwedggtetr %agﬁw& Psgthie% seelcgu%é] % er((ejhder the apparatus
10 in a closed position before proceeding to untighten the union wing nut. The
power-assisted actuator 10 is then activated to drive the pinion gear 30 which turns
the inner annulus 100 together with the union wing nut that is engaged therewith.
25  The rotation of the union wing nut (in a direction opposite to the tightening rotation)
untightens itself relative to the joining hose and/or pipe segments and thereby
completes uninstallation of the segments. The outer casing 200 and the inner

annulus 100 may then be moved into an open position to release the union wing nut.

As will be appreciated from the above, the power-assisted apparatus
30 eliminates the need for hammering in the tightening/untightening process.
Consequently, the risk of hand and finger injuries due to hammering is eliminated.

Also, the process of installing hose and/or pipe segments has been shortened and
4



Al so, the process of installing hose and/or pipe segnents has been
shortened and 4 becone nore efficient. Tightening union wing nuts nmay now
require just only two workers and approximately three mnutes, and this
productivity level may be further inproved by changing to nore |ightweight
materials for the apparatus. O her enbodinents will be apparent to those
ski | | edbéaonnédnencret efficient.5 Taghtsnitgrunionmwiog nute nsge oW keavirenuahaniyriwet i ce

f the i tion. Furth ‘tain terpinol h h
R R e S C L s e O S T
of the jiipredd BP chaR§ing'th b rerifhsvaigrt ndedridiefordes epphrdugbove shoul d be

consi dered exenplary, with the invention being defined by the appended
claims. 10 15 20 What is clained is: 1. A power-assisted apparatus for
ti ght eni ng a@thenneimipodenenty wvill obe wappaneot sto ttheseapgidifett up  tunparit sirag:

a b%dy caodnasl?c}eergtict)r? 0? ﬂ% ggégfigat%w gr?d \f)\/iranc?icguotf the ?nvrgr)w\{i%g! EUH%%&%, 2e Ial%sed
terminology has been used for the purposes of descriptive clarity, and not to limit the
disclosed . embodiments of the invention. The embodiments and features described
above should be considered exemplary, with the invention being defined by the

appended claims.
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5position wherein the body engages the union wi ng nut, and an open position
wherein the body rel eases the union wing nut, the body including: an inner
annul us having a gear-teeth outer circunference and a plurality of |ug
slots adapted to receive into engagenent a plurality of |ugs of

t he union wi ng nut when the inner annulus engages the |ugs during the

cl osed Wiabss ¢laiomed @nd an outer casing adapted to retain the inner
annul us during the cl osed position, a pinion gear disposed at the
outer casing and adapted to engage with the gﬁgr-teeth of the inqer annul us

during Thé BPHEEASHsled: arparaiisdor Sanissig and Ardgblening HRS, WEg-AHtstheo

drive t LA A i.nto turning the inner annulus together with the
uni on w ga??}f&fts ur’i nglgndE'he cl osed position. 20

a body adapted to encircle a union wing nut and movable between a closed
5 position wherein the body engages the union wing nut, and an open position wherein

the body releases the union wing nut, the body including:

an inner annulus having a gear-teeth outer circumference and a
plurality of lug slots adapted to receive into engagement a plurality of lugs of
the union wing nut when the inner annulus engages the lugs during the closed

10 position, and

an outer casing adapted to retain the inner annulus during the closed

position;

a pinion gear disposed at the outer casing and adapted to engage with the

gear-teeth of the inner annulus during the closed position; and

15 a power-assisted actuator adapted to drive the pinion gear into turning the

inner annulus together with the union wing nut during the closed position.
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