APPARATUS FOR GENERATI NG RECI PROCATORY MOTI ON' Thi s |nvent|on relates to

tapparatus for- generating linear or norejusual lLy. reciprocator L
Ils of particular application to devi. ces]?or act uati ng fde%W%@ gr\gs? o

iin which operation of the valve between its open and cl osed" posi ti ons.
_;reqU|res a 900 :turn of a shaft 2 in one direction or -the other
:ibut is of application in othef situations where a-linited stroke
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|ease of rranuf acture by repetition technl ques and a si rrpllfl ed o
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- >y-stém of "assenbly.- By, "repetltlon t echni ques"- In this 20 context are
- prant plastic noulding, die casting, pressing-and the like processes. -Such™ '
_fctuators may be of the so-called doubl'é acting kind, in which hydraul ic. or
bneunatic pi-stons are used to. drlve t he nechanismin. ‘both directions or of
-the kind 25 sonetinmes called "fa|I safe" in which the nechanismis driven
n one direction hydraulically or. pneumat2 cally. but is driven in the other -
Hi.r ection by spring return nmeans.. This |nvent|on IS apgl i cabl.e to, both such
kiTds as wi | inapnerdirestism @r thespther, Rutris pf(3PPREGaRAPR| 3R :
here is progieded aPPenatiodd’ waHY &l | N1Gnivear skRioke ﬁé&ﬁ@r‘%d&t@rgwy, .
t | east one cyl I nder nounfed_on and projecting fromone:side of said body, -

R pi ston in. 95&V8 Af iFRAMITeMr act uati ng. beam ext endi ng from sai d pi'ston
nto- sai d “body anq#auaﬂé nscaﬁamwls:aumfmﬁ olf S:lheilmigndodhamthimhhahl xed

surfaces d bog def b
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eallng mm%h&?td@%é@sda@éeﬂade in a variety of sizes and are
| S -expens1ve to produce because of the ‘high grade components
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.needed to deal with the hydraullc or pneumatlc pressuresvu

and torques 1nvolved.. It 1s an ‘object of this 1nventlon
15 to prov1de an actuator which can be produced at less cost
by employ;ng a system of constructlon using fewer parts,

- and parts of a nature lending themselves to ease of -
manufacture by repetition techniques and a siﬁplified
system of assembly. By "repetition techniques” in this

20 context are meant'plastic mouldiﬁg,fdie casting,'pressing5
' and the like processes. o - _ | |
- Such actuatoers may - be of the so-called double'acting'
\ kind, in which hydraulic or pneumatic'pistons'are used to
~drive the mechanism in.both'directions or of the kind
25 sometimes called:”fail_safe"”in_which the mechahisﬁ is -
o _driven in one direction hydraulically or pneumatically but b
is driven in the other dlrectlon by spring return means._'
" fThis invention is appllcable to both such klnds as w111
..appear herelnafter. S ; ' ’
30 Accordlng to the 1nventlon there is prov1ded
' apparatus for generatlng linear motlon comprising a body,

.at least one cylinder: mounted on and projecting from one

side of said body, a plston 1n sald cylinder, an actuatlng-:
. beam extending from said plston into said body.and having

'35 movable-surfacés-in sliding'contact with fixed surfaces in .

said body to define a bearing by which said piston and




fand ﬁDVI‘g surf aces -of- sald I'i near bearing which nenber is arranged to

Jmai in-a fluid-tight communication between 15 the fixed port -and the
inovabl'e port ovér their range of relative novement . “According to a -
preferred-formof the invention, the actuating beam carries a rack gear,
said central ‘body carries an.output shaft ang a.pinion on said out put shaft
20 ‘engages. with said rack gear to provide a®reciprocatory rotationa

loutput from sai casthgdting besnoaa-e gxﬁdﬁlmowneag noedoRpt and Mk for
iactuating beam

d rack gear and ni.op_are ef erab used :
Wi thin said centirlé AT T PReFSHES: Zﬁ%ﬁé a?‘Pgﬂ ﬁn‘bé’ék ea?c%te-
i s mount ed on a dabd p]istsmd aaiaameagsbemLudﬁng-he pi tch li'ne of said:
“lgear substantiall h xis of ist
-gr ef'erred form of yrre ani gﬁmr%c%noégr% %lpo 8 1r"*uﬁgnt |901£ 3 I‘é:{%el sspﬁ?\?cc?eaog
‘icentral bodyS asalid koo mrmlmmccmmmmdnm withigppoduat sfarmed .
“isai d body from n 0 Ld
ncyllnderg and £§g%ﬂ%§n§%%% ?gﬁ h%:gﬁ?%&thE%SBLrogﬁh safﬁgtqg§ ﬁ%gi%gédly.
Jinterconnects said- plke) ores mmbeenoehdopnnépﬁoﬁlﬂ-’@m ecmarapl@thin -
jsai d. actuali ngubeaiedor ke Eﬁ&m&am hAAOUGlr RSB VeEnbadiena

sicrowmn with the cylinder space above the respective piston, sal -
‘each - comuni catd@gtt pré'd'!ﬁd aWP-é'-é"(?é!:ﬁ%édp@lqt%'f-hna Peam andpthroggh the .

wher eby suppby Sforh UbS §91&“§1§¥bhnd§.‘tha'%§ket @a@qxpt&% QA PRt SSove.
Isai d pistons and actuating beam The ducts nmay be-divi ded from one anot her :

jby ‘an 5 mterv%?ﬁ‘ﬁgp-'(r%?‘l’nw #Rdn the actuator beam and novabl e ports -
1l ocat edon opposite s{dps &freBe1dunet ssahanyg lrasiver W Weehs s‘éﬁldlf'flxed -
:extend from the |£t§£‘\r/§r%ngu\/\@aces of said linear bearlng which member is .
arranged - ‘to maintain a flu:.d-tight communicat:.on between
15 the fixed port and the movable port over their range of

relative movement.

~actuating beam carries a rack gear, said central body
.carries an output shaft and a pinion on said output shaft
20 engages with said rack gear to prov:.de a rec1procatory _
* | rotational output from said shaft in response to
- reciprocating movements of ‘said actuatlng_ ‘beam. 'Said rack’
gear and said pinion .are preferably housed within said
~ central body. In a preferred 'arran‘gerhent said -rack_ g‘ear .
25 is mounted on a face of 'said.actu.ating"bea'm with the pitch _
line of said gear substantially co:.nc:.dent w:.th the ax’s_
of said piston. _ _
In a preferred form of mechanism according to the -
invention there is provided a central body, and. a second
30 cylinder is located on the opposite side "of said body fro.m-_
said one cylinder, a piston_- is.-provided within each ‘of
said cylinders and a common actuating beam extends through
said body and rigidly "intercon_nects_ said pistons, dt.zcts'.-
‘extend in opposite directions within said. actuating beam
.35 ~and each oommunicate t'hrougn a respective piston crown

with the cylinder space above the respective piston, said

According to a preferred form._of-the ,invention,' the



4ng return neans is. fitted it 10. may conprise a multiple sprlng pack
oused. in a cylinder mount abl e .on said central body in opposition to the

tlo the preceding paragraph sai d spri. ng retqlrn means i ncl udes spri ng- 15
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i t hdraw the inner of sai d spr hol.d_i.t
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ylinder ‘containing sai'd piston. . In-a preferred arrangement according -
' retractlon means for hol ding said sprln neansg retracted from.it nQr |
. g o AR o

tjhe” outer end ﬁuﬁ%?ﬂlﬂ%n@oméﬁeﬁﬁl duppnyngfpmhmn&ormet a:&llé.rtder o

n .
noperative p@fdiden | the eiher hﬁ?cgﬂg°1=ﬁ$8ﬁt F8Frdrr§§s§8ngetgf'da%c PaEdRSd o
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el nventlon _

:;pposed @Il rectlons to the . crowns of thelr respectlve p| stons. - Vher e &

T

ross-section appblsedced\irecltlmsnf t6i gthe: srawnsr o t e&rse%?ﬁBﬁa’ItJW%w

a{entral body e I|n ers i.n sectiron, Fi:gure I's-a

s a di agram e operatlon seqguenc he ‘actuat or with one hal f_of
the centred bougyr enmna:ismoatmélpﬂ-ﬁ‘tlen springtRrgl nhoBesth AR Se Y bipder

mountable - on sald central body in opp051tlon to  the

'cyllnder containing said plston. _ _ :
In a preferred arrangement accordlng to the precedlng._
paragraph sald spring return means 1ncludes sprlngu
15 ._retractlon means for holdlng said sprlng means- retracted
from its normal worklng p051tlon.. Sa1d retraction means'
may comprise cam means mounted on the outer end of the
:.cyllnder housing sald sprlng pack and rotatable to
:w1thdraw the inner end: of sald sprlng pack and’ hold it in
20 an inoperatlve po51tlon.- : _
In order that the invention may be better understood
.and carrled into effect one constructlon thereof will nowf-
be described with reference to the accompanying drawings,
-in which: - | ' ' _ |
25 : Figure 1 is an exploded view of a double-actlng valve:

.-_actuator accordlng to the 1nventlon. L R -._;.;_fa'

a portion gfy Lhg device || Uiy qléada'{ebf%ﬂ#r%tu]rﬁ ndanbOie £itthigiue 6
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R ha klnd shown in Figures 1 to 15 .6; Figure 8.is an expl oded view of -the:
@Spr g .return assembly of Figure 7; and Figure 9 i's an: oper ati onal . sequence
- di dgram.simlar to Flgure 6 but mnth a spring return assenbly. fitted. .20

¥ The actuator as seen in Fi gures 1 and 2 conpgises a central body 1 -on V\:hl ch

___.: are : mounted . two opposed cylinders 3A and 3B. Pass.ing through the . .
i C ntral body and Journalled init is an actuating shaft 4. |In the end of -

. ~. "
F| gure % is.a sectional view of a spring return assenbly for ‘an acIuator of @

S the shaft 4 there-is pigmke o § f@'ﬁéﬁ'éﬁe?ﬁﬁéﬁ o The2alvl labteaBbEcof

_and shape to engage a c respon ng .drive nmenber on the valve with which
jthe actuator is F gﬂéeuééd "is an advantage of the' invention that nale

1 may reqwre The-sha t 4 energes: thro h a 30 ggé % boss 1A mul de
0

integrally with sictReQne b cERmbra
]symetrical hsgl ve&l\gﬂa@lgsarﬁ, t'ggéjti@gpt her by cI arrpl ng screws 5A and 5B and

i diagonally opposite cEi@#ke 4s5is cE&ﬁﬁ"r@ A g

iwill be seen thawl\glutrlg Bst he central body | and the cyli nders 3A and 3B
6 there i.s |ocated an_actuator bheam 2 V\/m

 The pistons are @evd\ced nugwaﬂ:am imeFigopees larto sl i ng rings 7A and 7B -
the plston and actuatlng beam in sectlon- o

15 6;
assembly of Flgure 7; and

to Figure 6 but w:.th a spring return assembly. f:.tted
20 ' ‘The actuator as seen in Figures 1 and 2 comprzses a

the shaft 4 there is a male .or female dr:.ve member 4A of

member on the. valve with which the actuator is to be used.

1. The central body 1 is moulded in two symmetrical
- halves which are held togethe’r by clamping screws 5A and
5B and ‘corresponding screws 1nsertec‘i from the other side
'and located in the dlagonally op9051te corners.

{or female ended driv Oﬁ'sxsm%\’ viewuosd ase hBtudts6PNOE m@umti obut |
correspondi ng scréws |n,serte fromthe ot her. side and |l ocated. | h =
L?rfa %ﬁae ehtne of

| pi stons 2A and 2B whi EHINES| GcARd? r?e‘f o%%s.gegﬁgye cyI n ers g?&h (1£31B"he. .

which 5. forgya siidigg fitd %tighh Wibgladd! Be' Rele' dRAHdNAL S¥GhoHRES of
' o ' the -actuator- w1th ‘one half of the central body removed and -

' F:.gure 7 is a sect:.onal view of a spr:.ng return
assembly for an actuator of the k1nd shown in F:Lgures 1 to

Flgure 8 is an exploded view of the spr1ng return.
Figure 9 is an operat1ona1 sequence d:.agram s:Lmllar'
“central body 1 on which are mounted two opposed cyhnders
-~ 3A" and 3B. - Pass.ing through the central body and
W journalled in it 1s .an actuatzng shaft 4. In the end of
25  suitable size and shape to engage a correspondlng drive
It is an advantage of the 1'1vent10n that male or female
ended drive p1n10ns'may be used as the customer-

appllcat1on may require. The- shaft 4. emerges through a
30 squared boss 1A moulded integrally with the central body .

35 - Looking now at Figures 3 and 4 it will be seen that"
_-w1th1n the central ‘body’ 1 and the cylxnders 3A and 3B

Y SFRONYE .%na the -
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t vmtl e noted that t he actuatlng beam 2 which is of generally

Fect angul ar cross - section is set eccentrically with respect to-the

gyl i'nder bores in 10 cyllnders 3A and 3B. On its upper face as viewed in 5 2
Fi gures 1 and 3 it carries a rack gear 8. and . the eccentricity of beam.2 \Z

bnabl es the pitch line.of thls rack gear o coincide with the axis through

the pressure

istons. ' h d no tend o
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centres of the pistons, "the central axis through'the 15
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2 to Its~extrene posSi

- putput shaft @ﬁﬁoﬁ@hﬂbh@ thergcoomves. arestaea11memhmgs|mr agd 78d vtmt:ur n

¥ Sl r Ni.ce versa.
t wll be segﬁgmfg]onflgrgg:}trdg?%ﬁat t eﬂ% Q4'I;iS'QF&§ r%ﬁ:'eﬁ 5ﬁs?et<h }ve _
5i de of t he p?}ﬁ?‘bﬂ Srde | OA and | OB |n each of the two halves: of which the-

| 'S PENRILLIRE. nbt el s, 8e é%ﬁ%éi:? gW'S Giiah the
5 |n a | 0S S C}?]Ja

eam?2 is Sii porte near - earr ng

profife, the surface of e ac

eccentr:tc:tty of beam 2 enables the pitch line of thzs rack

- gear to coxnc:tde with the. axis through the pressure
' 'centres of the pistons, 1e..the central ax1s through ‘the
.'plstons. There is thus no turnlng ‘moment in the plstons

and no tendency therefore’ for the plstons to ]am in theu:'

: cylmders when under load.

The rack gear 8 engages a sequent1a1 gear 9 on the"
output drive shaft 4. Thus. movement of the actuator beam'

2 from 1ts extreme posltlon on the left, as seen in Flgure' _
2 to its. extreme pos1t1on on the r1ght will ‘turn the
. output shaft through one auarter turn. Such a movement is
'requlred to turn: a valve from 1ts "on® .position to its
 "off" position or vice versa. | ' |
25 _
' ']ournalled on either side of the pinion 9 at 10A and 108 -

It will be seen from Flgure -4 that the shaft 4 is

in each of the two halves of which the central body 1 is-

‘constructed. _ S .
' It will also be seen from Flgure 4 that the actuator'

B beam 2 is supported in a2 linear bearing whose stationary:
- surface is defined by a channel formed between the two _'

component halves of the central 'bo'dy 1. Its lower surface
contacts the floor of the channel which is made of a-

_ shallow Tyv" proflle, the surface of the actuator beanm

being - of correspond1ng cunelf_orm '.prof11e." This
configuration facilitates the manufacture of the mechanism

dhelf @ 6AAgEl adencrass vvcszcrq:mqant il \saetof

he central b@d&ehtﬂiéalQ‘ﬁﬁrwilﬁHaQ%s@é"&ﬁCtéothﬁnefl ifde h 8?3 %11135
Vi ch i-s de 0 _

"being of co?}'isﬂgsrﬁﬁﬁgg“cuﬁﬁﬂféﬁn oPasiits uppes fmfagur‘a:t.eumd in
higuresad Uendf 3Ihd el ¥ $8 a rack gear 8 and the




: by di.e- astlng technlques to a hlgh standard of accurac s

; usq t he™component of thrust on the rack gear -8 normal tg tEgr;Q?;ng;eth;a_;é§g>,

;plstons 7A,. 7B-:opposes lateral’ thrust on the actuating beam 2 at fluid o

_;supply 5 zones (describged below) to maintain the actuating beam.n correct

i alignment. W t hi n t he beam 2 two bores 11A gnd 11B (Figure 5). are provided:
.extending froman-intervening wal'l in.the centre of the bean1|n ‘opposi t.e o

{directions to the 10 respective pi ston crowns. These-bores are tapered

3%52.“?;? o \chte ﬁ’g’erﬁﬁ’@éswﬁ b%@“ﬂ@*@vﬂ" aphiigh nahaaaasd epf. cBGEUEACY.

ort 12A ang 12B on.a side_wall_.of o
jopposite sides FwFERGIMAES. f Ee“thé"hﬁ &O’O\Egﬁ?qﬁo ?%e channel E)Esﬁleng;ack S
{beam 2.  The 15 gy a@0RBRTMal tb thebaitbs ofidthet isteom Fikwr 2B5ORRASES

{is a Cross- sectlonal view of the ce R 2 '
Jof Figure 3. At YakeFad Wé’fr'éﬁﬁs"f‘h:}t‘b% gg%kl n%i ?%% cozngn%ﬁltfr%%i?eréoﬂw'
ports in thescr ifed’ (déect £BpaC bedow)i, sl;o)nmamttlalm ﬂ!meaeyﬂﬁﬁééﬁ M&Sm

above the pistons. The potts 12A .and 12B comunicate with fl
-. uid supply -
ducts 14A and l&?’iﬁ%ﬁ"d@é LORMENEer espective hal ves of the central pgoy

‘| by way -of connecting gaesin othedbleam\eantm koxest ddds apd t%é%c‘?&aﬁ%ﬁ 5) |
beam and t he opposed wal | s.2 a | =

These zones are %lEﬁHE&Vb’gf]%‘gaF rtr?:ﬁgg ggg;tmedgfl\rll\{io Fehsglldsyagﬁhtqﬁgrm %he'f".'

channel as- showenﬁigurceféftmelmamd isB @BPQ-’nl&@ttéd-ro‘ElFftI‘rf%nFn EPgu?lée

‘2 The seal i rin s Ci I
materials b ma %géﬁﬂgg g&%@&??ﬁﬁ??%ﬁter?gus%n%@gbgos%ﬂfegtﬁlhgwed off
iseated in. grooveewhodsedthien qentrtaphiethaaPeam Ana e RFaaRP VA1 Haflhér so

iconfiguration an u
‘ p§??s ?‘%A an@ﬁ%?fwwah% teP s%rﬁl mht bh&IX2B cont hanide

that swept by th
{They form a geal wall ieff vkher baamy &"Iptr-:]"é"(rrqow ﬂ%ﬁ% ts\?(g %atggewﬁ%gkﬁce -

Correspond| N the side walls of the channel hous:mg beam 2. The -
15._ arrangement will be better understood from F1gure 5 whlch
- is'a cross-sectional view of the centre portlon of beam 2
 ‘on the line IV-IV of Figure 3. |
At thelt other ends the bores llA and 11B- commurucate
- through ports in the crowns of the respect:.ve p1stons with
- 20 the cyl1nder spaces above the pistons. - ' '
N _ The ports 12a and 12B- commun1cate w1th flu:.d supply
"ducts 14A and 14B prmuded in the respect:.ve halves of the
_ o central body 1 by way of connectlng zones formed between
i ) | - the side faces of the actuator beam and the opposed walls
' 25 of the channel in which the beam operates. These zones
g T are def1ned by sealing. rings seated into the walls of the
' ' | g channel as shown in Figure 4 at 15a and ISB and in dotted
~outline in Flgure 2. The seal:.ng rlngs, which are’ shown

as of circular sectlon plastlcs materials but may be of':
30 any suitable mater1a1 and cross sectlon are seated in.
- grooves formed in the channel walls in an elongated oval
configuration and surround an area equ1valent to or.
slightly greater than that swept by the ports 12a and 12B
in moving over. the1r operatlve ‘strokes. They form a seal
35 between the respective channel wall and. the corresponding
side face or.the_actuator beam, the face of the actuator

.
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nsrde fa e ‘of . the aQt uator beam the face of the actuator - 8. _ @
_ b;ea,m maKi ng sli.ding contact therewith. - A shallow chanber’ is thus formed -

. en the face of the actuator beam and the inner-wal | of the channel . . . =
from whi ch t he face of -the - actuator begm has a small clearance. 5

1k will-now be seen that the introduction 8f hydraul I c.or pneumatlc _ -
'-_essure fluid through say duct 14A (solrd arrows in Figure 6) will supply

oo T IACs! T ReRRe AR STRRIRG it Ao RiBe: "R Thelldlh, %aﬁﬁsag -
he pi st on’ andlacthasorfdmelﬂbe&wé\enlehe faces @fn ﬁhe Elcgﬂﬁ&tﬁ): Yedm and -
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). “The dr|veactnatpheheememmschrsmaﬂdncleaﬂ&hcetwwously achleved by :
1troducr ng?pressurg 'Wﬁih{rﬁo‘ﬁh lﬁECt %zelﬁ agﬂa\ienu, eiug&a‘;cg h{‘/glﬁﬂ]@f

It wil further e seen € only access
ston heads i hy@ypudder or3pnewmaBic oprgssuser éluflldut[hnmglhrsmgrﬂmbe 14a

t db h | S t
| ndors tpentepIia"8r £8P a1l FLiR06P 00 33 LR colflicilfy gone
ond t hensel ve¥ iithimBgatinger bRkl Ap andkthaus thrmghcpmrtriZAreand bore -
pistructon i dinstoaked i é@ylamspﬁéeoﬁaﬁe 2 3 ade!FA, CHRs

hey. are held in place S retalne I N grooves
g¢ntral body. ?I'r'l?s’-‘}%etxﬁpm(ﬁ;¢%r Actyatarerbemm 2 o dthet Hieft (as

oove formed Beenhein nPulgiace f6rnatdd Bth@iiElg Othld ep Rk a's be%c se |
A

18" des .a resilient support between the central
T 168 " HonebbrOUaH (PR At eto, FRER-: A ¥ hﬁs%psxatlnsehogsrémmtsd_

A wi t hst-and thhrough passage 11B and through duct 14B (dotted arrows in
Figure 6). The drive in the reverse direction is
15a;obv1ously achieved by introducing pressure f1u1d through
duct 14B and venting air through duct 14A. ;
_ _ It will further be seen that the only access to the
spaces above the plston heads in cylinders 3A and 3B for
pressure f£luid is through theuports.and_bores in the
20 - piston heads and actuator beam. Thus the cyiinﬂers_
' themselves can be made without connectlng ports or valves
and lend themselves to manufacture by simple methods. As
"\ -shown in the constructlon illustrated the cylinders are
' made as drawn sheet metal cup-s; They are held in place by
25'_lips retained in grooves formed in the'central'body, Thus'
the 1lip 16B formed on cylinder 3B is held within a groove
- formed by the inturned flange 178 formed on the central
body. An "O" ring 18 provides a resilient support between
"the central body and the 1lip 16B. However, it will be
- 30 noticed that this support is not requ1red to -withstand the
pressure of actuating fluid. The cylinder 3A is s1m11ar1y |
mounted. This arrangement has the advantage that the
interior of the body containing the rack and pinion is not
pressurlsed with working fluid and so there are no
35 problems of fluid’ 1eakage as the rack'and p1n1on wear ‘in
service and no reason £or the pinion to become eJected.
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.pressureaof actuatlng f|UId The cyllnder 3A s S|n1larly nDunted Thi s

arr ement- has the advantage that the interior of. the" body contalnlng thw
rack_and pinion ‘s not pressurlsed W th morklng qu1d and so there.are no
35 problens of -fluid Ieakage as the rack aqg plnlon wear in 'service and no.
Ieason for the pi nion to becone ejected. CL 9 Further nore,

he arrangenent is |nherently saf e. agai st dlsnantllng the hal'ves of ‘the’
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thydraulic or pnepmaSaner &is klee | conmiec i ngcziomes .and wighrimgthet eyilinder
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“ipack is housed |ﬂueu:y¢apuawezpqmﬁqmdvathms tbperbﬁm- wWth a foI ded lip -
Pl corresponding (o 4hg' Jiratidundfit 200 168 Oldder SELTgks HAeBUt ea

land by which it may be nounte e asse e sane nmanner as has
been described a@oubleHamting vaéveylameatm @weepeptmmxegxl isde@arghed

and 3B so as to @ﬁﬁoggnﬂg?ﬁéﬂyﬂg éﬁeéﬂﬁkggﬁpﬁ% wid ¢ |Bo£ﬁn§§?ect1 ns.

group, in 20 this e SI-X suc ngs ovi.ded grouped aroun
central stem@o heSPEIRG FEEYBEResYStAM oﬂéneanvhévgﬁm gs Q}E'a$ta;$&f»€€¢1ef°r

g: gfgdzgnd_ of thgneybendsle Hyarhulthed repihitaers aaevzﬁqarnwoaeaaawsa
: _ _ with references to Flgures 7, 8 and 9. : .
The sprzng pack is housed in a cyllnder 20 prov1ded'
. at its open end with a folded llp 21, correspond1ng to the
15 1lips 16A and 16B on the cylinders 3A and 3B, and by which
it may be mounted in the assembly in the same manner'as
" has been_described.above.j'However} the cylinder 20 is
deeper than cylinders 3a end 3B so as to aecommodate-
compression springs of a suitable- length A greup,'inv'
20 this case of six such springs 22 is prov1ued grouped -
- around a central.stem_to be described later. At one end
| the springs bear upon the closed end of the'cylinder 20.
‘W At thexr other end they bear upon a pressure plate 23-
_  "which, in operation will bear upon the end face of a
.25 pieton head (2A or 2B accordlng to which end of the
assembly the spring peck is fitted) at one end of actuator
' beam 2. The ends of the springs are located on bosses 24,
25-etc., spaced around the pressure plate. Their ends may
 also be guided between the pins -of a.spider which may ke
30 made of plastics materlal,-the central core of which is -
 fitted over a central boss 28 set up on the pressure plate
23. The number of'springs_is'not.material but should be -
such as to provide a balanced force on pressure plate 23.
- Set in the closed end of cylinder 20 and located -
35 against turnout eg., by a key and keyway is a bush 30
- through which passes a central,tﬁbular stem 31. Outwardly
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\A:hICh I'n operatlon Wi ll bear upon t he end face of a 25 p| ston head (2 %
Qr 2B agcordl ng to whi ch end of  t he assenbly the spring pack is fitted) at- — .
: opre end of. actuator beam 2. The ends of the springs are |ocat ed on: bosses
24, 25 eto -spaced-around the pressure p te. . Their ends may al so be
ui ded between. the pins of a. spider which“rmay be 30 made of plastics: _

_ t?bl al, the-central core of which is fitted over a-central boss 28 set "up i
] e pressur . Jhe o} p | b d -
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tem 31 an ocate e stem neans. of t .sh
ngagi ng on akieyy formed mthbecé’ﬁ"rta'fgst§ﬁne§% ?ﬂgttﬁ\ﬁ*emn'ﬁ‘%goéé’rsﬁ gﬁwn%n rar?s
tihe Steamtur%z"ﬂéh ithe  dte@M Coh-ar ivEtR4, ivhi ch icodbealedsmtings 34,

ifnner. end in groove 35 f d th
A clrelp Aok i 19P3tER &t did dPATH <HB S8 BHOGYE facfosged on

o nal |y o e e e Dy o7 L5 hnsers & cticatps! ancyt
e rew r
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;\sgmlalm)//va df\ anqlﬂlg@@@shsba %ﬂxdalsfzy\sniremdbattor the pressure plate 23 to
rdly wi i nner en s
aneter end portlc?ﬁ‘%nl%’?ﬁfn | t%h ?‘3,[ eszglpﬂriill'%ggl %géfﬁeuse t ded |

ac
essure’ - at 36 and a screw 37 1s inserted througg the inner face of
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_ the boss 28 to retain the pressure ‘plate 23 within the
- 15 assembly. A .clearance hole 38 allows freedom for the
- pressure plate 23 to move 1nward1y with the inner end face
of boss 28 riding over a ‘reduced diameter end portlon on
" stenm 31. Thus when the sprlng pack is in use the pressure
plate 23 can be moved against the pressure of springs 24,
“_20 25 etc.,  to permit actuation of the valve actuator and can
| be returned by the pressure of the springs when the'
'~ hydraulic actuating pressure is released or fails.
A, The purpose of the cams 30, 32 is to fac111tate
' _assembly of the spring pack in an actuator assembly or the
25 kind described above. _
: '_ﬁ The assembly of a."double actlng actuator is carried
 out as follows. First the piston rings 7A and 7B are
_ mounted on the plston heads 22 and 2B. The sealing rings
18 and 19 are mounted on the end flanges of cy11noers 3a
30 and 3B and the cyllnders are engaged over the piston
'-heads. The assembly thus formed is then set 1nto one half
. of the central body 1 with the sealing rings 18 and 19
engaged in the ‘grooves provided for them. The sealing ring.
15B will have been previously located in its groove. The
35 shaft 4 is then introduced through bearing 102, the teeth
'Of'segmental gear 9 being in engagement with the teeth of
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pernrt ctuatlon of - the valve actuator and can:be returned by the pressure
he springs ‘when the hydraul ic. actuating pressure is rel eased or- fails.

? Th bur pose, of the cams 30, 32 is to facilitate assenbl .
4_ y of the spring pack
é_rn an actuator assenbly of. the. 25 kind desgri-bed above The asseﬁblygoP a - o
3 doubl e-acting" actuator is carried out as-Tollows. First the prston rings.- g
{ 7A and. 7B are. mount ed on -t he prston heads 2A .and. 2B. The . sealrng rings 18-

ang’ 19 are mount ed on: t he_end f A d*;
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| 16B bei-n d
central  bodl0pal6B bedag sregedyed :Blgﬁ-rﬂetc Ve%égtﬁ%grt%dgé\ﬁgvf%%é‘ ﬁéi]ug?

boI ted toget her pR¥ 20! t Bofireyn Baf haglddesBascan then be inserted and the . ;
o 7.structure bolted together by bolts from both sldes as
. above: ‘described.. o SRR

'd-15f'd1ff1cu1ty ‘when’ a sprlng pack as above descrlbed 1s'
o .. ubstltuted for one of the cy11noers 3a, 3B the cans. 30 _
" and 32 are’ brought 1nto use. By turning . the stem head 31
“by the approprlate amount, . say half a turn,’ ‘the- cams are
o brought to thelr high 1evel SO that the: stem 31 is orawn:
'220” up (to the left as seen 1n Flgure 6) and the springs are
-compressed so. that -the piston. head’ at that end of ‘the
_ -dev1ce can enter the cy11nder 20 by ‘an approprlate anount
" Y% and w1thout load. " When- the assembly has been completed'
. _ 'hthe cam 32 can then be returned to its orlglnal position,
_ _25'1thus releas1ng the spr1ng assembly 1nto its normal worklng_'
o 'pos1t1on.' The cam 32 is likewise used to w1thdraw the::
:sprlngs when . the device is dlsassemblea.; o
_ The operat10na1 dlagram is- shown in F1gure 9 and 1t'd'
L will be noted that- supply of working fluid through port_'
S 30 12A causes. the beam 2 to be moved through its working |
| stroke. Release of the air pressure allows springs 22
_actlng through thrust plate 23 ‘to return beam 2 to 1t5'
rest 9051t10n.._; L Lo _ : ' ' o
| Hydraulic or pneumatlc connectlons can be made to the'
35 device by means of nipples. prov1ded at 40 and 41 (F1gurer
' 4) whlch, 1t w111 be noted are 1nc1udea one on each body-'“

- Por  this operatlon to be carrled out: w1thoutr"



ove d$ crlbed--For this operatlonto be carried out W|thout 15 .
._d'ﬁlcu ty when a spring pack as above described. is substituted for. one of )

e cylinders 3A, 3B the cans 30 and ‘32 arbzbrought into use.. By turning _
t he- stem head .31A by the-appropriate anount,-say half a turn; the cans ar e
ought to their highlevel so-that the stem 31 is drawn 20 ‘up (to the-

>ft -as seen |hlaiilfgurBoﬁqehamayebepprngmdeé,csuﬂw phatkad toh@oriaten
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off ni.ppl es. provi degﬁat A0 and 41 (Fi gurd(?e wﬁ?é:ﬁll’giy QHQ SB té% are
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ifcl uded one (TReafhSHdR £equisefy ;.S %Yrr&?eb@%lmt%dbesm/@kﬁtpn-
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(Higure 4). ruction 5 _descri
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afd il lustrat éal?#'i‘ﬁs él"la§I . &gPe fors fﬁ cBreferahly mﬁ#m}ch%n.

byl -di e- casti ngami\datrbabﬁleﬂg to- the actuator beam in any suitable manner, -

B it may be moulded 1ntegrally therevuth Again, the same

central body and actuator- beam/plston parts may be used."‘

15 ~even though a sprlng return assembly is to be employed.

" Furthermore, since the arrangement prov1des access to both' '
'ends of the actuatlng shaft 4 different drzve sockets or
‘male connectlons -may be prov1ded at either end to- adap;

. . the device to a variety of vaIVes which it is required to
20 _operate. S o




}tedhnqugs invol ves. a i ni mum of toollng Thus the to' hal'ves of the
cenwMal o -
{S|n1lany the attuator beamipiston 10 ‘itemis a.single _moul-di.ng " whi ch
.maybe tade i.n suitable pllastics material. The rack gear :

imetal lic and attached-to:the actuator bean13n any it may - -
1be nmoul ded integrally therewith. ~Again, the sane wm}gm act uat or
ib wr

ody are entirely alike so that only one dire is required.

ably'

anf pi ston parts-may be used 15 even though a’spfing ret mbly is B
t o-Be enpl oyed. CEaTMSer nor e, since the arrangenent provi des access to both

fends of ‘the actuating shaft 4 different drive sockets or nale connections -

x

imay be provided at.. either ‘end to-adapt the device to a varlety of .val ves
iwhich it . is reqU|red to 20 operate. = 13 CLAIMs: 1. “Appar atus for
igenerating |'inedr notAppamnatwsi fong gerexpting ﬂ.eaearommn ndemprisingd a
jon and projécting fromone side of 'said body, a piston in said cylinder, an

actuating beam dedwmdiaty Yeash wna qxlsmﬂ\en nmousted Dadgndnnrbaecmgngo\fa'mne .

.....

%surfaces in...sliding contact with fixed’ surfaces in. sai'd body to define a
{bearing by whiclongi gigiestef saddcbedvingabpdator §oi cwaidnayilinder, an

motion, "and reans for introducing pressure fluid into said cylinder to

tactuate said. m%ﬁ?ﬂ?t¥ﬂ§cP%%ﬁn?xM%ﬂqkﬂgmﬁr?%)sélﬁli@@?ﬁntlbb%nﬁﬁ@d body
'-through a fixed sﬁgface of said near bearlng anﬂ @ onmruni cating within
iduct formed wi't 1 Shaiiv e

s‘%ﬁ‘ﬂ“ﬁ%dﬂ'}"ﬁ? %y%eteabpmete %sted

:a novabl e port openin throu ce of said. linear a '
i cormuni cat i ng t rﬁ[‘)-b‘iéﬂgs %Pntg;%ﬁa’dn%c‘? UEF?H@%}M a‘ﬁﬁ"f’hr %fgﬁ'f?
the : plston and actuatlng beam are_guxded in lrnear}motion;'and
‘means for introducing'pressure.fluidfinto said.cylinder:to_

factuate'said piston, sald means 1nc1udlng-

(a) a f1xed port openlng through a rlxed surface of.ﬁ'

said 11near bearzng and commun1cat1ng w1th1n a duct formed
w1th1n sald body by which pressure fluld may be supplled-
-(b) a movable port openlng through a movable o

.surface of sald llnear bearlng ‘and communlcatlng throuah a

duct formed w1tn1n sald actuatlng beam and through the"'

said piston; and - |
{e) a-resilient sealingﬂmenber'betneen'Said fixed

nd mov1ng surfaces of said 11near bearzrg whlch member is
.arranged to maintdin a fluid- t1ght communlcatlon between
the fixed port and the movable port over their range of

'relat1ve movement.

crown of sald plston w1th the space in sa1d cyllnder above-_j



-Cr:
(q
sS4
CQ
~of
*

agc

\

.o ¢ o§ sai d piston wit h t he space in said cyli rjmnl .d pis |sto hd @0
fasre ilient sealing menber. between said fixéd ﬂﬂ’;l!”ﬁ R
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i“d |inear bearlng whi ch menmber is arranged to ndinfaifn o
mruni cati on between the fixed port and Ime novable port over
rel ative novenent. . .

C L M S *~.14 2. Apparatus accordlng to clalntl mhereln sald R
t uat.i ng beamcarrhwaraanks gaarco sdiichdody. cal aiias an owhete $hafsaddd a._._'_

‘pipai on on sai d output shaft meshes wi th said rack gear to provide - a
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tational ounmetuabisai hleahat:tanmessa)mekt@earneaa do‘b@rdgntca)triesdan L
tuatlng beam .3. = Apparatus according. to’claim.23 wherein.said rack gear :
d pini'on ar eutpuseshafthiand s dinidn saippoutput shabt dneghes wlidhm.
wherein said.rack gear is nounted op:sai'd actuating beamwth the prtch
ne of said Fadd gerek sGl?s%tranthlPlI&D‘Cbﬂﬁcradmtwttlnntaie emtpusf tmigaid
ston. 5. - Appar at us ‘according to_clai-m4, wherein said actuating beam
generally ﬁé@@ﬁmﬁnareseqnsesteeéenaa%umOHe@eﬂtupsesaﬂdb@qtﬁamras

e rack gedr is fixed, and first and second 'side faces and a |ower  face
ch constrtupﬁﬁg *movi ng surfaces of said linear bearlngl sard novable port
i ng forned in ane of sald si de- faces ' _

3. .Apparatus_according'to,CIaim 2, wherein said rack

gear and pinion are housed-withihﬁSaid_bcdy.

4,3"Apparatus according to claim 3, ﬁherein Said:rack:
B gear.is mouhte& on sald actuatlng beam- w1th the pxtch 11ne_.
'."of said rack gear =ubstant1a11y c01nc1dent w1th the axis
" of said plston.. | | o
'.S;T Apnaratus accotalng_to c1a1m 4,.§hereih;said
-actuatlng_beam 1is generally rectangula: in ctoss-sectioo-
and has'an upper_face.to which the rack geat_is fixeo,_and
'firSt'and second side faCes and.aflowetﬂface'each
.constitutihg moving_sdtfacee cﬁ-said lineat'bearing,'saidp.
ﬁovable'pott'being formed in oneqof eaid-side'faces.f'

6. Apparatus according-to claim 5, whereia the 10wer--
'e-face of sald actuatlng beam is cunelform and slldes over a -
'correspondlngly grooved face formlng part ‘of said flxed

surface of the : 11near bear1ng whereby the separatlng force

'at the rack gear normal to the axxs of the plston produces'

. a react1on on_the lower face of.the beam that-oPposeS'the

e|r range..'



¥ qratus accordlng to cIa|n15 wherein the lower face of said -'(§§>
;*etdﬁ§4ng beam is cuneiform and slides over a correspondingly grooved face

g orni-ng part ‘of said fixed surface of the linear ﬁu”mmnﬂﬂ%"m
$eparating force at the rack gear nornmal to the axi produceS'
% reaction on the lower face of the bean1that1gpposes the

™M S *lateral ru saj d actua |n .beam at sald f|UI zone
$mintain said ac%%g?¥ﬁ% ggﬁ n°RoPREE: 3 §%ﬂ§ﬁt %id@ﬁﬁ%%ofﬁﬁﬂ |
#o \:ny precedi ngzoﬁel%V\halimtamalsamadamﬁms:eansimpoastrdctnamgnmeat
;;n said fixed 5 surface of said |linear bearing and makes w pi ng contact -

#M th said nDVIng surface.. 8. * Apparatus.accordi ng to -any preceding claim:
Fherein a periphey al Bpphinagtuwendecori iresito anymarecedllmpcnrtaeﬂmt wHdmrein
Joi ston nai ntai ns I h pi:st Qn e -
gand urges the cy?& Qéglﬁhg %n%ﬁﬁéenfg ¥\§§ﬂ ?%Egd 5'? ¥ r&%e%%p 'ﬂ] faﬁ/é P;EEE& :
-faccording to & agmsaqmgﬁelsaxdmelmylamaaarsna mdamadqq:s hampngga contact
& ormation-on it e iﬁhnﬁﬁ; Vi Peded or mation in the body to-locate the .-
Aylinder 15 reIZ??ve ?% t he céﬁ%' aﬁﬂfa resilient annular support between . °
it he. cyllnder_and t he -body pernits mechani cal novenent ther ebetween within- a.f
4 ange of float bgf '%%E&r&éﬂ@sﬁécbi?dihg' ‘iopraﬂirsﬂr%celﬂn% ABRAIR Usherein a
Jaccording to any prece claim- wherein a 20 Second cylinder_ is |ocated
qon the opposite ReHEPBETI i 8eB3ANgf Memher £H rﬁ?%ﬁﬁ##ﬂkﬁma%¢5¥§¥oﬁe?Bred to

gprovided within egehpPEtsai thaSWtaRIR S HLPECOITRE $6d LabddebRaEhEXpESESD
¢t hi ough sai d _body and r|g|dIgP|nterconnects sai,d pi ston ducts extend in

i pp05|te dir 4 #nd Fhenicvy 8%&x§ﬁ9|ﬁﬁges the cyllnger into alignment
w1th the plston. : o

9, . Apparatus accordlng to claim 8, whereln the cyllnder
~is. a metal cup having a formatlon on its rim whlch mates"'
 with a formation in the body to locate the’ cyllnder
:15 relative to the body,'and a resilient annular- sﬁpport'
'_between the cyllnder "and. the body permlts mechanlcal
“movement therebetween thhln a range of float but is’ not'
B - ~exposed to fluld pressure. o
- 10. Apparatus according to'any preceding claim, wherein:a_
20 second chinder-is located on the opposite side of said
body from Saidjoné oylinder,'a-piston is provided within
- each of said cylinders and a common aotuating beam extends
' through said body and rigidly interconnects said pistons,
ducts extend in opp051te directlons within - said actuating
- 25 beam and ‘each communicate through a respectlve piston
o crown w1th the cyllnder space above the respective piston,
said ducts each communlcatlng through a respectlve port
with a fluid supply zone, whereby supply of fluid to one
- cylinder and then the other reciprocates sald_plstons and
30 actuating beam. ' |
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one cylinder and then the other reciprocates sai*d f§i st
ating beam “* C L M S .* 16 116 Apparatus according to clalm
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space above the respective piston,” sai d 3 i cat .i--n'g'

ough a respective port with a fluid supply zon W i " MLof f_I. u_i'd '
ons ag :
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‘actpat or beamreadividefefdont QMIanbtbﬁlreM &nf dorpeivenimge waddi iwitiedn in
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