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wheel end and socket end, thus automatically relieving
casing torsional stresses.

8 Claims, 6 Drawing Figures
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FLEXIBLE SHAFT ASSEMBLY WITH UNIVERSAL
- ADAPTER

STATEMENT OF THE INVENTION

This invention -relates to flexible shafts and more
particularly to an adapter rotatable therewith which is
engageable with a multiplicity of sizes of tapered square
stems of remotely disposed valves to be controlled by
rotation-of the flexibie shaft.-

BACKGROUND AND SUMMARY OF THE
- INVENTION

Aboard ships; in nuclear, petrochemical, and water
treatmeént plants; in the treatment of wastewater efflu-
ents, and the like, it is often necessary that valves of
varying ‘sizes be continuously opened, closed, or con-
trolled. Heretofore, such valves were manually oper-
ated, or opened or closed completely or partially from
a remote control point: Many of such valves are often-
times controlled by a- handwheel which controls the
opening and closing of the remotely disposed or inac-
cessible valves by means of rotatable flexible shafts
communicating therebetween. Since the stems of these
valves are prov1ded ina varlety of configurations, typi-
cally a tapered square of varying lengths and degree of
taper, it was necessary that the flexible shaft assemblies
be specifically fitted with adapters which would engage
the particular valve stem being controlled. It was thus
necessary to maintain an inventory of assorted adapters
which added to the overall expense of plant operation,
as well as requmng constant and time-consuming
change-overs.

Further, in the maring valve industry, for example, in
some cases it is the practice for sealing material to leak
slightly from the valve gland nut to prevent excessive
drying of the enclosed sedling material. The universal-
type adapter of the present invention permits the gland
nut to “leak” since the adapter does not contact the
gland nut. The leaked sealing material however does
not adversely affect the present shaft assembly since it is
completely watertlght Turning the gland nut does not
twist the casing of the flexible shaft assembly used in the
present device as in prior art devices since the casing
remains completely free of the gland nut. The present
casing is free—posmomng, or free to rotate as torsional
stresses are produced therein, thus obviating any need
for expensxve braided casings, and permitting mexpen-
sive plastic tubing, for example, to be used in lieu
thereof. The present flexible shaft assembly is water
tight, a desirable feature for applications envisaged for
the device to be hereinafter claimed.

Briefly, the flexible shaft rotates the present adapter
which engages the tapered valve stem. The adapter is
provided with a pair of coincident tapered intersecting
square bores of different size, disposed symmetrically,
such that a line drawn through opposing corners of
either square bore bisects opposing sides of the other;
and each side of the larger square bore is intersected by
a portion of the smaller, and vice versa. Thus, either of
the two tapered square bores, depending upon the
length and degrees of taper thereof, is capable of engag-
ing tapered valve stems of many different sizes.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A and 1B are longitudinal sectional views of
the input and output portions respectively of a remote
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control rotatable flexible shaft coupling device em-
ployed in the present invention.

FIG. 2 is a sectional view of the device of FIG. 1B
taken along line 2—2 thereof, showing the configura-
tion of the adapter member.

FIG. 3 is a cutaway perspective view of the adapter
of FIG. 2.

FIG. 4 is a sectional view of the adapter of FIG. 2
taken along line 4—4 thereof.

FIG. 5 is a partially sectioned view illustrating a
tapered valve stem engaged by the adapter of the pres-
ent invention.

DETAILED DESCRIPTION OF THE
INVENTION

Reference is made to U.S. Pat. No. 4,185,474, to
Kulischenko, for ‘“Safeguard Coupling for Power
Driven Flexible Shafts”.

A coupling device 10 is shown in FIGS. 1A and 1B
and comprises an input or driving end 12 and an output
or driven end 14. Input end 12 includes a rotatable
flexible shaft 16, one end of which is connected to a
handwheel 18 through an end fitting member 20. End
fitting 20 is provided with a threaded stem 22 which
receives a nut (not shown) for securing handwheel 18 in
place. The inner end of end fitting 20 includes a conven-
tional hollow drive square 24 which receives a conven-
tional integrally formed square 26 of flexible shaft 16.

-Of course, the hollow drive may be hexagonal or other-

wise suitably configured as well as the integrally formed
end.

End fitting 20 is rotatable within sleeve 30. Sleeve 30
is secured to bulkhead or panel 32 by means of a pair of
jam nuts 34 on each side thereof which threadedly re-
ceive sleeve 30. Ferrule 36 is rotatable about sleeve 30
by virtue of a close fit therebetween. Sleeve 30 is in-
serted through ferrule 36, prior to securing the sleeve to
panel 32, such that mating shoulder portions 38 of
sleeve 30 and ferrule 36 are in contacting relationship.
Retaining ring 40 on sleeve 30 limits longitudinal move-
ment of ferrule 36. O-rings 44 and 46 are provided as
shown in FIG. 1A. Integrally formed square 26 is per-
manently swaged within hollow square 24 of end fitting
20. End fitting 20 is inserted into sleeve 30. Casing 48 is
permanently affixed within the inner end of ferrule 36
by swaging, for example, such that ferrule 36 is permit-
ted to rotate freely over sleeve 30. As aforementioned,
casing 48 may be inexpensive plastic tubing and need
not comprise the considerably more expensive conven-
tional braided material since the casing is free-position-
ing and will therefore freely rotate under torsional
stress to thereby relieve itself of such stresses. A retain-
ing ring 50 on sleeve 30 limits inward movement of the
flexible shaft assembly.

At the output end 14, or valve end of the coupling
device 10 (FIG. 1B), flexible shaft 16 is permanently
secured to the inner end of fitting 60, by swaging, for
example. The outer portion of fitting 60 is provided
with a socket 61, having an inner cross-section which is
preferably hexagonal (FIG. 3). Socket 61 receives an
adapter member 62 therein for engaging the valve stem
to be controlled. Ferrule 64 is permanently swaged over
casing 48. Socket 61 is rotatable within ferrule 64. Re-
taining ring 66 limits inward movement of socket 61
into ferrule 64 and an O-ring 68 is provided therebe-
tween. The O-rings of device 10 provide a measure of
water or liquid tightness thereto. The lack of any
contact of the present device with the gland nut N of
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Valve V (FIG. 5), as aforementioned, eliminates a possi-
ble additional source of liquid leakage into the present
device. Threaded nut 72 holds adapter 62 in place
around valve stem S.

A locking ring 70 locks adapter 62 within socket 61.
Removal of locking ring 70 permits socket 61 to be
readily withdrawn from adapter 62.

Referring to FIGS. 2, 3 and 4, adapter 62 is provided
with a pair of coincident tapered intersecting square
bores, i.e., a smaller square bore ABCD and a larger
square bore WXYZ. Portions of the square bores are
coincident with each other. Both square bores are illus-
trated similarly and uniformly tapered the length of
adapter, it being understood that one may be provided
with a greater degree of taper. Both square bores have
each side centrally symmetrically bisected by a corner
portion of the other.

In use, a suitable adapter 62 is seated over valve stem
S, and nut 72 tightened thereon. Socket 61 may then
engage adapter 62 and locking ring 70 placed on socket
61 (FIG. 5). Since casing 48 is free-positioning and
therefore automatically relieved of torsional stresses,
valves having stems S inverted, ie., disposed down-
wardly, may similarly be controlled by maintaining the
adapters in constant engaging relationship to the stems
by means of locking ring 70, while casing 48 is sup-
ported by retaining rings 66 and 40.

Fabrication of adapters 62 is preferably accomplished
by the casting process, although they may readily be
forged, coined, or sintered using powder metallurgy
techniques.

We claim:

1. Apparatus for turning a valve stem of a valve by
means of a handwheel rotating a flexible shaft, said
apparatus comprising: .

a sleeve mounted in a supporting member,

means rotatable within said sleeve and interconnect-
ing one end of said flexible shaft with said hand-
wheel, said flexible shaft having an outer casing in
longitudinal alignment with said sleeve,

a first ferrule rotatably mounted over an inner end of
said sleeve and affixed to one end of said casing,

a socket member secured to the other end of said
flexible shaft,

a second ferrule secured to the other end of said
casing, said socket member rotatably mounted
within said second ferrule, and

other means seated within said socket member for
engaging said valve stem whereby rotation of said
handwheel and flexible shaft causes said socket
member to rotate therewith while said first ferrule
is independently rotatable to automatically relieve
torsional stresses in said casing, said second ferrule
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and said first ferrule rotating in accordance with
each other and said ferrules rotating said casing.

2. Apparatus of claim 1 wherein said first ferrule and
said sleeve have mating shoulder portions for limiting
longitudinal movement therebetween.

3. Apparatus of claim 1 wherein said casing comprises
plastic tubing. ‘

4. Apparatus of claim 1 wherein said valve stem com-
prises a tapered square and said other means is an
adapter adapted to engage a plurality of said tapered
stems of different sizes and degrees of taper.

5. Apparatus of claim 4 wherein said adapter is pro-
vided with a pair of different sized tapered intersecting
square bores axially therethrough such that a line drawn
through opposing corners of either square bore bisects
opposing sides of the other.

6. Apparatus of claim 5 wherein both of said square
bores have each side thereof centrally symmetrically
intersected by a corner portion of the other.

7. Apparatus for turning. a valve stem of a valve by
means of a handwheel rotating a flexible shaft, said
apparatus comprising:

a sleeve mounted in a supporting member,

means rotatable within said sleeve-and interconnect-
ing one end of said flexible shaft with said hand-
wheel, said flexible shaft having an outer casing in
longitudinal alignment with said sleeve,

a first ferrule rotatably mounted over an inner end of
said sleeve and affixed to one end of said casing,

a socket member secured to the other end of said
flexible shaft,

a second ferrule secured to the other end of said
casing, said socket member rotatably mounted
within said second ferrule,

other means seated within said socket member for
engaging said valve stem whereby rotation of said
handwheel and flexible shaft causes said socket
member to rotate therewith while said first ferrule
is independently rotatable to automatically relieve
torsional stresses in said casing, said second ferrule
and said first ferrule rotating in accordance with
each other, said ferrules rotating said casing, said
valve stem comprising a tapered square and said
other means is an-adapter adapted to engage a
plurality of said tapered stems of different sizes and
degrees of taper, said adapter being provided with
a pair of different sized tapered intersecting square
boxes axially therethrough such that a line drawn
through opposing corners of either said square
bores bisects opposing sides of the other of said
square boxes.

8. Adapter member of claim 7 wherein each of said

square bores has each side thereof centrally symmetri-

cally intersected by a corner portion of the other.
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