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1

The present invention relates generally to the
actuator art, and more particularly to a novel
solenoid operated actuator for use with frequen-
cies above sixty cycles per second.

In the present disclosure, the actuator is shown
and described with a valve solely for the purposes
of illustration, and it is to be understood that it is
not limited to sucii usage.

In its preferred form, the actuator includes a
yvoke formed by spirally winding a strip of mag-
netic material, such as an alloy of iron and silicon,
into a closed loop, the strip having low core 10ss
and high permeability in the longitudinal or
winding direction. A tubular member containing
a, laminated armature extends through opposed
openings formed in the legs of the yoke, and a
coil is disposed around the tube within the con-
fines of the yoke, the latter being of g size to fiv
closely around the coil whereby the flux path
is of o minimum length and contains a minimunl
number of parts.

As is well known in the art, the eddy current
and hysteresis losses in a magnetic core or yoke
are proportional to the frequency. Consequently,
a core or yoke which is to be used with frequencies
in the neighborhood of four hundred cycles per
second requires much more consideration in its
design than does one which is to operate on the
standard sixty-cycle frequency.

It is an object of the present invention, there-
fore, to provide a solenoid operated actuator
which has relatively low eddy current and
hysteresis losses at frequencies above sixty eycles
per second. |

Another obiject is to provide a solenoid operated
actuator containing a core or yvoke having rela-
tively high permeability in the direction of the
flux path.

Another object is to provide a solenoid oper-
ated actuator containing a yoke made without
using the standard type of steel punchings.

Another object is to provide a sclenoid oper-
ated actuator containing a yoke formed by spiral-
ly winding an elongated strip of magnetic mate-
rial into a closed loop.

Another object is to provide a solenoid cper-
ated actuator which has a relatively tight, short
flux path containing a minimum number of parts.

Other objscts are to provide a soienoid oper-
ated actuator which is of simple and rugged CcOI-
struction, and which is relatively easy to as-
semble.

Further obiects and advantages of the present
inventionn will be apparent from the Ifollowing
description, reference being had to the accom-
panying drawing wherein a preferred embodi~
ment of the present invention is shown, in which:

Pig. 1 is a side elevational view of a solenoid
operated actuator embodying the teachings of the
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present invention, shown used with a standard
type of valve, the housings being broken away
to show the manner of fastening the two mem-
bers together;

Fig. 2 is a vertical, transverse, sectional view
taken on the line 2—2 in Fig. 1:

Fig. 3 is a horizontal, transverse, sectional view
taken on the line 3—3 in Fig. 1; and

Tig. 4 is an enlarged view of the solenoid, as
shown in Big. 2.

Referring to the drawing more particularly by
reference numerals, 10 indicates generally a sole-
noid operated valve which comprises a valve body
{2 and & solenoid operated actuator 14 construct-
ed in accordance with the teachings of the pres-
ent invention,

The solenoid operated actuator (4 includes a
cylindrical cup-like housing {6 having g side wall
and a bottom wall 28, the latter containing a
step~like opening 22. A cover 24 is removably
secured to the upper end of the housing 16 by
bolts 28.

Flanges 28 extend outwardly from the side wall
18 at one side of the housing 16 and contain
openings 30 for securing the unit to a fixed sup-
port.

A chamber 32 extends outwardly from the side
wall I8 of the housing on the opposite side op-
posite to the flanges 28. It contains a large open-
ing 34 which is closed with a removable cover
39, and opposed threaded openings 36 and 37
which are normal to the opening 34.

A body flange 38 (Fig. 4) which containg a
cylindrical opening 40 in its center smaller than
the opening 22 is removably secured to the bot-
tom wall 20 of the housing (6 by bolts 42. The
bottom of the body flange 38 contains a cylin-
drical step-like projection 43, and the upper sur-
face of the flange contains a cylindrical recess
44, both being concentric with the opening 40.

The lower end of a vertically extending cylin-
drical tube-like member 46 1s secured in the
opening 40 as by welding or brazing.

A plug member 48 having a threaded stud-like
portion 83 extending upwardly therefrom is fix-
edly positioned in the top of the tube-like mem-
ber 46. o

A pgasket b2 is disposed about the tube-like
member 46 in the recess 44 between the housing
16 and the body flange 38. |

A bottom cylindrical bushing 54 having a
stepped body portion 5% is disposed about the
tube-~like member 48, the bottom portion 58 being
positioned in the step-like opening 22.

A lower coil sleeve 58 is disposed about the
tube-like member 46 on top of the bottom bush-
ing 54, |

A square-shaped, spirally wound voke 608 hav-

- ing opposed cylindrical openings 62 and 64 formed
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in its upper and lower portions, respectively, is
disposed on the tube 44§, the latter protruding
upwardly tirougir the gpenings &4 and 6Z. The
yoke €0 is built up by spirally winding a strip-
like magnetic alloy, such as iron and silicon, into
the form shown. The material used has a low
core loss and high permeability in the longitu-
dinal or winding direction, which is also the
direction of the magnetic flux path.

An upper coil sleeve 66 having a flanged upper
portion is disposed around the tube 4§ and in
the opening 62, |

A coil 88 and a coil supporting hokbin 78 are
disposed about the tuse 45 within the area de-

fined by the yoke 88, the coil windings lying in I

planes normal to the axis of the tube 48.

A eylindrical shaped top bushing 72 is dispossd
aroung the tube 46 ard on top of the upper coil
sleeve b3.

A retaining washer 74 ¢ontaining an opening
16 in the center thereof is dispossd around the
stud §0 akove the busiing 7%, and a nut 1§ is
disposed upon the stud 5% above the washer 74
SO as to maintain the above enumerated naris
in their assembled posibions.

A laminated armaiure €9 containing a longi-
tudinal passage && thercthrough is slidably dis-
pesed within the tube 49,

An elongated roa-like valve member 84, inciil-
ing a stern portion 88 and an enlarged baody
portion 88, has its stem portien 8% clidably
mounted in the passage £2. The upper end ¢f
the stem portion &8 conlaing a threaded portion
90 having a nut 92 removably disposed thereon.
The lower end of the kody pertion 38 is conical
in. shape for a purpose to appear.

As shown In Fig. 2, términal blocks 24 contain-
ing terminal stud assemblies 96 are mounted on
the side wall 18 within the chamber 32.

The valve body 2 (Fig. 2) which is removably

fastened to the solenoid actuator 4 by bolts 88
(Fig. 1) includes an upwardly extending tubular
portionr {09 which contains an annuiar groove
192 in. the upper end thersof. |

An annuiar gasket {84 is disposed in the groove

102 between the valve body {2 and the Jower exnd
of the body flange 38. |

As shown in Fig, Z, the valve ody {2 also con-
fains an iniet chamier 88, an outlet chamber
188, and a valve seat 113 therebetween for coop-
eration withh the conical shaped lower end of the
valve member 824.

Operation

With the coil 68 deenergized, the weight of
the armature 88 tearing agalnst the upper shoyl-
der of the hody portion 28 maintaing the conical
portion of the valve member 24 in eontget with
the valve seat 1{8.

When the coil 8 ig ensrgized, maghnetic fiux
flows thiough the armature £9 and the magnetic
circuit eomprising thie tube 25, the yoke £8 and
the upper and lower sleeves £5 and 28, resnec-
tively. Decause thie tthe 458 ig substantially non-
magnetic, only a relatively small portion of the
magnetic fiux is cdiverted from the armature 89.
Furthermore, pecsuse of the minimum number
of members in the flux path and the fact that
the path is relatively short, and because the strip
from which the yoke 62 and armature 80 is made
has high permeabkility in ity Jongitudinal direc-
tion, which is alsc tha direction of the flux path,
the construction has relatively low core loss and
high permeability.

- When the magnetic flux flows through the
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armature 89, the latter is lifted upwardly against

he nut 52, thereby causing the valve member
84 to move upwardly and away from the valve
seat 148,

Because of thie relatively large mass of the
laminated armature 89 and the high frequency
of reversal of the magnetic flux, there is no chat-
tering problem.

When the coil 68 is deenergized, the armature
80 drops downwatrdly, therecy striking the shoul-
der at the upper end of the body portion 88 of
the valve member 8d, causing the conical shaped
lower end of the body portion 8 to engage the
valve seat {/f0.

Thus, it 1s apparent that there has been pro-
vided a novel solenoid operated actuator for use
with frequencies above sixty cyeles per second
which has a retatively low core loss and high
permeability, which is simple and rugged in con-
struction, and wiich is relatively easy to assemble.

It is to e understood that the foregoing de-
scription and the accompanying drawing have
Rezn given only hy way of illustration and ex-
ample, and that changes and alterations in the
rresent disclesure, which will be readily apparent
to one skilied in the art, are contemplated as
wilhin the scope of the present invention which
is limited only by the claim which foliows.

What is claimed is: | |

In a device of the type described, in combina-
t10%Y, an upwardly extending tube-like member
having a closure member at the upper end thereof
which conizins an upwardly extending stud-like
portion; a coil disposed around the tube-like

5 Inembper; a magnetic yoke containing opposed

orenings disposed on said tube-~like member and
surrounding said coil, said yoke comprising an
ciongated strip-like member spirally wound into
& continuous loop, the upper end. of the tube-like
memper exivending through one of said openings:
a Ssleeve<like member slidably disposed on the
upper end of saild tube-like member above the
yoke, the upper end of said sleeve-like member
extendaing anove the upper end. of the tube=like
memper; a disc-like member containing an open=
ing therein disposed on the stud-like portion
above the sleeve-like member: and removable
retaining means adjacent the end of the stud~
like member maintaining the disc-like member
against the upper edge of the sleeve-like member.

FRANK J. VARGO.
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