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69 Actuator for transmission of a rectilinear motion to a rotating motion.

€) The linear force from a working cylinder is transformed to
a rotary movement through a stud and fork sliding mechanism
which is characterized by the utilization of a driving pin (7) di-
rectly connected into a reciprocating plunger piston (5), a
housing (1) for the piston (5) and an adapter member (2}, with
sideways directed channels of larger diameter than piston (5)
with connected driving pin, that the channels are surrounding
the corresponding driving cylinder (3), and that a sleeve (6) is
provided at the inner end of the cylinder. The sleever (6) is sup-
ported by the walls of the housing and is held in position of a
corresponding cylinder, this sleeve providing gliding support
of the piston (5).
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The present invention relates to a mechanism for transmission
of a rectilinear motion to a rotating motion, especially a

hydraulic or pneumatic actuator to operate valves etc.

The actuator is of that type where the rectilinear power from a
working cylinder is transmitted to a rotating motion by means
of a pin~ and fork in sliding engagement, the so-called
"Scotch-Yoke" mechanism. Such a construction will provide an
increasing torque near its end positions, and its curve of
moments will be quite near a typical curve of moments for a

flap- or butterfly wvalve or ball valve.

Previously is known an actuator of this type of very robust and
rigid construction, so that sliding and/or backlash motions in
connection with the transmisson and power and motions can be
avoided. The actuator is also very dependable and has been
especially suited for operating big and heavy flap valves,
where high operating forces and a liquid tight closure will be
demanded. This valve actuator is described in more detail in US
patent No. 3,507,192.

However, a considerable disadvantage with the above mentioned
actuator has been its complexity, heaviness and material-
consuming construction. This makes the construction more

expensive and the assembly time-consuming.

Thus, the construction consists of a T-formed housing with
two open ends, a plunger piston which is slidable arranged in

the housing between two axially separated cylinders which are
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securely bolted to the endpieces of the housing and form an
integrated part of this.

A double-acting piston is slidable arranged i the housing and
is supported by parallel bearings arranged in the open ends of
the housing. For transmission of the cylinder's linear motion
to a rotating motion is provided, a specially designed spacer
member wich has a through-going pin projecting from both sides.
The spacer member is fastened to the intermediate free piece of
the piston by means of two screws. The pin on the spacer member
is slidably engaged within the longitudinal recesses of a
double forked lever arm or adapter. Thus, this spacer member
was considered necessary to position the adapter in the
actuator. To obtain a steady mounting of the adapter, it is
necessary to secure it to a co-operating valve spindle. The
outer positions of the rotating movement must further be fixed
or defined by means of special abutments arranged inside the

valve housing.

It is the object of the present invention to provide a new and
improved actuator, consisting of fewer construction parts and
of a more simple construction without a reducton of the relia-
bility and with improved steadiness and bending rigidity also
when high operating forces are employed.

A further object of the invention is to provide a construction
or design which to an essential degree simplifies the assemb-
ling and adjusting of the actuator, and where it is unnecessary
to make use of the valve spindle to complete the mounting and
adjustment of the actuator.

Finally, it is an object of the invention to provide a con-
struction which - without changes in the essential features of
the construction - easily can be transformed into a double-

acting respectively single-acting actuator.

According to the invention this can be obtained by means of a
construction characterized by the special features cited in
the subsequent patent claims, including the main claim and the

supporting sub claims.
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The preferred embodiments of an actuator relating to the inven-
tion will be further described referring to the enclosed

drawings, where;

Fig. 1 shows a longitudinal sectional view of a double-acting
actuator. Sectional planes B-B and C-C are used so that
the most important functional parts of the mechanism

are shown.
Fig. 2 shows a sectionalview along the plane A-A on Fig. 1.

Fig. 3 shows an actuator seen from the top, i.e. from that

side which is turned away from the valve.

Fig. 4 shows a longitudinal sectional view of a single-acting

actuator.

On the drawings indicates 1 the housing of the mechanism, on
which housing is mounted two hydraulic cylinders 3, in which
cylinders a piston in the form of a double-ended plunger piston
5 runs back and forth slideably mounted on two bearings 6. The
bearings are placed against the inner ends of the cylinders 3
and between the bearings 6 and the inner room of the housing
are provided gaskets 14. Between the plunger and the inner
cylinder wall is a small clearance or gap.

In the middle, free part of the plunger piston is arranged a

through-going pin 7.
The double-acting actuator is shown in detail on Fig. 1.

The housing 1 leads into two lateral directed, open channels.
The main room has openings on the top and at the underside. The
underside is intended to be directly connected to the top or
head flange of the valve. For this purpose the valve spindle
runs directly into the bore of the adapter member and the bore
is provided with key seats.
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The adapter member 2 is supplied with a protruding flange on
the side facing the top of the actuator housing. The part which
is facing against the underside of the housing is provided with
stepped parts or shoulders which bear against corresponding
protruding parts or edge flanges in the wall of the housing. In
addition a groove is provided to accommodate an "O-ring" 19
wich secures tightening against the underside of the housing.

On the top or overside of the housing is placed a 1id 4 which
is fastened by means of screws or bolts, and which keep the
adapter member flange in position against a schoulder in the
bottom of the housing. For tightening are used "O-rings” 15
and 16.

The adapter member is thus mounted and supported in both ends,
without use of further supporting parts.

The adapter member 2 is further provided with a double forked
lever arm, each arm having a longitudinal gap or opening which
is in mesh with the through~going pin in the central. part of
the piston.

The two fork arms are supplied with special ears or lugs which
co~operate with adjustable stop screws 20. Thereby is obtained
an adjustable deflection of the rotating motion. The piston
cylinders 3 are supplied with external threads for screwing
into the lateral directed open channels of the housing. Further
there are "O-rings"™ 17 and 18 to secure tightening between the
housing and the cylinders.

As it will be seen from the drawings, the channels in the
housing have a considerably larger diameter than the diameter
of the reciprocating piston 5, as well as the inner diameter of
the corresponding cylinder 3. The piston is slidably mounted in
a special sleeve or supporting bearing 6 which has numerous
functions. It is supported against a low inner shoulder formed
internally in the lateral directed open channels of the housing.
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And a gasket 14 co-operating with an "O-ring" 18, provides the
tightening or sealing against the sleeve 6 as well as against
the cylinder wall when the whole unit is squeezed together in

position when the threaded cylinders 3 are fastened.

The side of the sleeve 6, which is facing the inner side of the
housing, serves as a stop or abutment for the adapter member's
largest allowed deflection. This will provide a rotating de-
flection of about 94°.

Further the sleeve is provided with a through-going channel
with the following functions:

For a double-acting actuator; draining of the back of the

gasket 14. For a single-acting actuator; draining of the ring
chamber which is formed behind the piston 8 (Fig. 4) resulting
from the fact that the single-acting actuator is provided with

an enlarged piston.

While a double-~acting actuator is shown on Fig. 1, 2, and 3,
Fig. 4 shows an embodiment of a single-acting actuator.

On Fig. 4 is shown a spring housing 12 with an end flange 10
screwed tightly against the one open end channel of the
housing. A helical spring 13 bears against a spring plate 11
with an open bore or channel which encloses the end of the
piston 5. The sleeve 6 has a channel which provides open con-
nection between the spring housing and the actuator housing.
In order to compensate the increased counterpressure which is
due to the spring load, the cylinder 3 is expanded internally
and supplied with an enlarged piston 8 which co-operate with an
internal cylinder sleeve 9, and is supplied with a gasket 14.
For tightening are used "O-rings" 17, 18 and 19. However, the
mode of operation should clearly be seen from the drawing.

The expanded threaded end part of the housing is also here of
special advantage allowing a very simple assembly of spring
housing (just the same method of assembling as for an assembly

of a cylinder to the actuator housing).
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The essential advantage of the construction is its simpleness
combined with dependability and stability. The number of con-
struction parts are reduced at the same time as the total

weight and material consumption is reduced.

The actuator alone represents here a complete and functional
assembled unit. It does not base its function and steadiness on
the mounting and support of a valve spindle. Hereby the

actuator will transfer its torque alone to the valve spindle.

The assembling of the actuator mechanism is also considerably

simplified by its special design and construction.

The adapter member is placed into the housing from the top
side. The piston with the through-going bolt can be introduced
side- ways. The piston sleeves are placed in position and their
mutu- ally position will be determined when the end pieces,
i.e. the threaded cylinders, are fastened in end position.
Finally, the 1id 4 is fastened with screws on the top side of
the housing. This design has reduced the assembly time with
more than fifty per cent compared with the conventional
assembling of the actuator design described above as prior art.

The actuators are constructed in accordance with ISO-standard,
this with regard to the torque or momentum specified as well as
the specifications concerning the valve connecting flange and
spindle sizes. In addition, the design takes special care to
obtain a simple assembling on the wvalve, and furthermore to

obtain guick and simple service without use of special tools.

The construction is very robust and the actuators can be used

immersed in tanks without modifications.

The new actuator is delivered with adjustable stroke
(90O 120) in both end positions, or with mecanical

locking of the rotating motion in the end positions.
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The actuator has built in local continous indication, and
different types of electrical position indicator means can be

included additionally.

Manual operation/emergency operation is performed by means of a
hand pump. The actuators can be equipped with a specially ad-
justed block unit with pressure~controlled valves and speed
couplings for connecting of a conventional permanently mounted
hand pump. Smaller actuator sizes can alternatively be
equipped with a square nut on the top for manual operation with

a spanner.
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An actuator for transmission of a rectilinear motion
to a rotating motion, comprising a housing (1) with an
intermediate chamber and two lateral channelformed
openings with connected driving cylinders (3), a
rodlike piston (5) slidable mounted in the housing and
cylinders with a lateral directed transmission unit
comprising a driving pin (7) arranged to co-operate
with an adapter member (2), which together with the
driving pin fuctons as a "Scotch Yoke"-mechanism
transferring a linear motion to a rotating motion to a
connected, rotating spindle which can open and close a
valve or the like, and comprising means to supply
fluidum under pressure to each cylinder and piston,
characterized in

that the mechanism's driving pin(7) is directly
connected to and protruding to both sides of the
middle part of the piston (5),

that the lateral directed channels of the housing
have larger internal diameter than the piston with

its connected driving pin,

that the channels are circumscribing the co-operating
driving cylinders (3), and

that the inner end of the channels is provided a sleeve
or bearing (6) which is supported against the wall of
the housing and is held in position by the correspond-
ing, neighbouring cylinder and which sleeve (6) pro-

vides the gliding support of the piston (5).
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Actuator according to claim 1,
characterized in that

the adapter member (2) is mounted in the upper and
the lower side of the housing (1), the member being
provided with an upper, circular flange supported by
the upper side of the housing and having a stepped
shoulderlike part at the lower side, fitting into a
circular groove in the lower side of the housing, and
with the member (2) beingkept in position by an upper,
removable 1id (4).

Actuator for transferring a linear movement to a
rotary movement according to claim 1,
characterized in that

the open channels in the housing and the opposite
neighbouring cylinders are connected with the means of
screw threads or the like, formed in the cylinders and

channels, respectively.

Actuator for transferring a linear movement to a
rotary movement according to claim 3,
characterized in that

a cylinder sleeve (6) and the corresponding

cylinder (3) is provided with an internal gasket (14)

supporting the piston as well as the cylinder sleeve.

Actuator for transferring a linear movement to a
rotary movement according to claim 4,
characterized in that

the cylinder sleeve (6) is positioned so deep into the
housing's main chamber that it serves as a stopper and
support for the adapter member (2) when reaching its

maximum deflection.

. 0203426
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Actuator for transferring a linear movement to a
rotary movement according to claim 5,
characterized in that

the adapter member (2) is formed as one integral

piece with a through-going bore ending flush with the
upper side and the lower side of the housing,

the adapter further is provided with a protruding knob
or shoulder in each forked arm co-operating with two
adjustable stoppers (20), whereby the deflection of the

adapter member can be controlled.

Actuator according to any of the prior claims 1-6,
characterized in that

one of the threaded cylinders is replaced by a corres-
pondingly threaded spring housing (12) with an inter-
nally mounted return spring (13).

Single-—acting actuator according to claim 7,,
characterized in that

the cylinder (3) which is situated at the opposite
end of the housing, is provided with an internal,
enlarged recess, wherein is mounted an additional
cylinder sleeve (9) accommodating a piston (8) of

enlarged diameter.

Single-~acting actuator according to claim 8,,
characterized in that

the spring (13) is supported by a support plate (11)
forming an open stud at the end which stud encloses
the free end of the rodlike double ended piston,

and where the opposite end of the piston with the
expanded additional piston head (8) is provided with
a gasket 14 sealing the connection between the piston
and the cylinder sleeve (9).
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