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My present invention relates to electromagnetic
Operators and in particular to an alternating cur
rent solenoid operator employing a reciprocable

by a member i of non-magnetic material carry
ing an outer ring 8 and a plunger stop member
9, both of magnetic material. The lower end
of the stop member is of generally conical form

plunger.

It has been found that, in such an operator, it

is essential to very accurately center or guide
both ends of the plunger in order that the opera

tor shall be hum-free when energized. A typical

5

and is cooperable, when the plunger is in its

attracted position as shown, with a concentric
receSS formed in a magnetic number 2 Which

plunger, which means will assure accurate cen
tering of the plunger within the tube in which
it is reciprocable.

is carried by the plunger tube, a non-magnetic
member 2 being interposed therebetween.
The magnetic function of the members referred
0
to in the preceding paragraph has been described
in detail in my Patent No. 2,098,195. It suffices
herein to state that the cooperating members i 9
and 20 serve to accurately center the upper end
5 of the plunger in the tube when the solenoid is
energized by current foW in coil member 22.

In a solenoid operator of the type described,

Slidable in the bore of the cylindrical lower

example of means for that purpose is disclosed
in Patent No. 2,098,195, issued to me November 2,
1937.
It is an object of my present invention to pro
vide improved guiding means for a solenoid

endi portion 23 of plunger 6 is a rod 24 carrying
it is generally necessary or desirable that guid
on its lower end a valve member 25 cooperable
ing means for the outer end of the plunger be
provided as a separate member which, in assem 2 with the Seat di S. This rod serves to provide “im
bly, must be accurately secured in position.
pact action” in the opening of the valve.
It is therefore a. particular object of my in
The lower end of the opening in the base mem
ber i is outwardly tapered to receive a frusto
vention to provide a guide bushing for the
conical guide bushing 26 having a concentric
plunger, and means for accurately centering the
bushing with respect to the plunger tube.
25 bore which is a close sliding fit for the cylindri
Other objects and advantages of my invention
cal lower end 23 of the plunger. A recessed Wire
snap-ring 27 retains the guide bushing 26 tight
will be found in the description, the drawing, and
the appended claims.
lly in position in the tapered seat or recess of
For complete understanding of the invention,
member 43. Openings 28 permit fluid communi
reference may be had to the following detailed 303 cation with the space surrounding the upper end
description and accompanying drawing, wherein:
of the plunger. A Spring 29, compressed between
Figure 1 is a sectional view of a solenoid valve
the valve member and a recessed bottom surface
embodying my present invention; and
of the guide bushing 26, urges the plunger down

Fig. 2 is a fragmentary section taken along the
In the drawing, the solenoid operator of my
invention is shown, by way of example, applied to
a fluid control valve comprising a casing i 2 hav
ing an inlet and an outlet separated by a ported
line 2-2 of Fig. 1.

partition 2 provided with a valve seat 3.
Threadedly supported in an upper extension of

said casing is a base member i 4 for the operator,
having a central cylindrical opening there
through wherein is sealingly secured the lower

end portion of a plunger tube i 5 of non-magnetic

Ward.
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production manufacture of solenoids.
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material.

Reciprocable within said plunger tube is a
plunger member 6, of magnetic material, the

Upper Outer portion of which is generally square

in cross-section and has rounded corners con 50

forming to the curvature of the plunger tube, as
Shown in Fig. 2. The diameter of the plunger
across its corners is appreciably less than the
inner diameter of the tube.
N
The upper end of the plunger tube is closed

It will be seen that, by my present invention,

I have provided simple, effective means for en
Suring the accuracy of centering of the plunger in

55

I wish it to be understood that modifications

may be made in the specific embodiment of my
invention, herein shown and described, without
departing from the spirit of my invention and
that I intend therefore to be limited only by
the scope of the appended claims.
I claim as my invention:
1. In a solenoid Operator, a plunger tube, a
plunger reciprocable in Said tube, a base member
for rigidly supporting an end portion of Said tube,
a bushing for continuously and closely guiding
said plunger, said base member being provided
with a tapered recess in axial alignment with
said tube and said bushing having a correspond
ing taper om its outer wall cooperable with said

recess, and means for locking said bushing against
NOWement in Said receSS.
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2. In a golenoid operator, an apertured base
member, a cylindrical plunger tube riigidly sup
ported at one end in the aperture of said base
member, a pluranger freely reciprocable in said
tube, a frusto-conical member having a concen
tric cylindrical opening for closely guiding sad
plunger throughout its complete stroke, a por
tion of the inner side wall at the free end of the
aperture of saidi base member having a corre
sponding taperso as to receive said uide mem
ber in axial alignment with said tube, the taper
having substantial area of contact with the frus
to-conical member, and means for retaining said
guide member against movement in said tapered
aperture.
3. In a solenoid operator, a base member hav
ing a cylindrical opening therethrough, a cylin
dirical plunger tube rigidilly supported in one end
döf said opening, the other end of said opening
being outwardly tapered, a plunger freely recip
rocable in said tube, a frusto-conical member fit
ting the tapered end of said opening and having
a concentric hole therethrough for continuously
and closely gudding a portion of said plunger
whereby the plunger is maintained out of en

of said opening, the other end of said opening be
rocable in said tube, means mounted in the free
end of Said tube and engageable with one end
of said plunger for centering the same in said
tube, a frusto-condical member having a taper fit
ting the tapered end of said opening and having
a concentric hole therethrough for closely guilding
the other end portion of said plunger throughout
its complete stroke, and means for continuously
retaining asaid guide member against movement
in the tapered end of said opening.
5. In a solenoid operator, a base member hav
ing a cylindrical opening therethrough, a cylin
55 drical plunger tube closed at one end and riigidly
supported at its other end in one end of said
opening, the other end of said opening being

ing outwardly tapered, a plunger freely recip

outwardly tapered, a plunger freely reciprocable
in said tube, means mounted in the closed end
of said tube and engageable with one end of said
plunger for centering the same in said tube, a

frusto-conical member having a taper fitting the
tapered end of said opening and having a con
centric hole therethrough for continuously and
closely guiding the other end portion of said
plunger, said guide member having a passage
therethrough communicating with the interior of
said tube, and means for continuously retaining

gagement with the inner wall of said tube, and
means for continuously retaining said guide men
ber against movement in said tapered opening.
said guide member against movement in the ta
4. In a solenoid operator, a base member hav
ing a cylindrical opening therethrough, a cylin- 30 pered end of said opening.
W LA LLAM A. RAY.
drical plunger tube rigidy supported in one end

