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This invention relates to electromagnets, and

more particularly to improvements in core struc-

- tures therefor.

- An object of the invention is to provide—in 2

core structure of the type which comnprises a cup-~

shaped shell and a rod-like core member centrally
- disposed in the shell and extending from the end
wall thereof—means for substantially eliminating
any air-gap at the junection of the core member
and the shell; this object being accomplished

by providing the core member with an integral

head which is so enlarged that it is substantiaily
ccextensive with the end wall of the shell, and
whose surface is shapad to conform exactly to
the cocoperating surface of the shell end-wall.

- Another object is to provide simple but ef-
fective means for securing the core-member head
in intimate engagement with the shell end-wall.

Angcther object is to form the core member so
that it constitutes a bobbin for the energizing

coil. |
For full understanding of the invention, and

further appreciation of its features and advan-
tages, reference is to be had to the following de-
tailed description and accompanying drawing,
and tc the appended claims. |

In the drawing:

Figure 1 is a sectional view of an electromag-
nevically operated fluid control valve embodying
this invention: and o |

Figure 2 is a plan of the valve casing shown
in Fig. 1, with the armature-closure 28§ removed.

Indicated in the drawing by the numeral {{ is
a valve casing having an inlet 12 and an outlet
I3 separated by a partiticn {4 having in its hori-
zontal portion three concentrically-arranged
ports 95; the material of the partition being
raised around sach of the ports to form vaive
seats 16. Communication between the inlet {2
and the chamber [T above the partition is af-
forded by a vertical opening 18 which leads to a
generally-semicircular trough (9 below the cham-
ber and extending around a major portion of
the upper part of the partition to permit more
uniform distribution of fluid to the several ports.
Normally resting on the seats 16 is a disk-like
closure 249. | |

The closure 20 is of magnetic material so that
1l also serves as an armature attractable by an

electromagnet mounted on the top of the valve ,

casing. This electromagnet comprises a gener-
ally-cylindrical cup-shaped shell 2{, formed nf
magnetic sheet material, which is secured by its
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of material such as 0.005-inch-~thick copper, be-
ing interposed between these parts to shield the
Interior of the shell from the fluid in the valve
casing, as well as to serve as g hon-magnetic
separator for the armature. I

Centrally disposed within the shell 21 is an
elongated round core-member 25 having at its
inner or top end an integrally-formed  disk-like
head 26 around whose rim the material of the
side wall of the shell is deformed or rolled, as in-
dicated at 21, to secure the head in intimate en-
gagement with the inner surface of the end wail
2& of the shell. The top surface of the head 25
Is preferably formed as a segment of a sphere
of large radius to ensure uniform engagement of
their cooperating surfaces when the shell end-
wall 1s stretched over the head by the rolling
operation, so that the possibility of there being
an air-gap between these surfaces is substantiaily
eliminated. - o L

At the bottom of the core member 25. and
breferably integral therewith, is a disk-like pole

plece 28 whose undersurface or pole-face is in

the plane of the mouth of the shell: the diameter

of the rim of the pole piece being sufficiently

smaller than the inner diameter of the shell that

‘& suitable working-gap for the electromagnet

#*

1s Tormed adjacent the mouth of the shell. The
head 28 and pole piece 29 constitute the core
member a bobbin on which an energizing coil 30
18- wound, with insulating material 31 there-
between. The leads 32 of the coil are connecied
to terminal posts 33 insulatingly mounted in
openings through a protruded side-portion 34 of
the shell; a strap 35, of Iinsulating material and
having square openings cooperating with squared
portions of the posts, being provided to prevent
rotation of the posts when connections with an
external circuit for the electromagnet are made
Oor removed. |

Before assembling the core member and coil in
the shell, the coil leads are soldered to the termi-
nal posts which are then mounted in place, the
leads being relatively long for this purpose. 'The
shell is then placed in a fixture and, with the core
member held firmly in position, the side wall of
the shell is rolled tightly around the rim of the
core-member head so that the end wall of the

~ shell is stretched into intimate engagement with

flanged beottom portion 22 to the raised side-

wall 23 of the Valve casing; a thin diaphragm 24,

88

the top surface of the head. If necessary, the
pole faces of the shell and the core member are
brought into accurate alignment by grinding.
The armature-closure 26 is normally held in
sealing engagement with the valve seats 16 by
the force of a bias spring 36 compressed between
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the armature and the pole piece 29. When the
electromagnet is energized by passage of cur-
rent through its coil, the armature-closure Is
attracted into engagement with the pole faces
of the electrom&gnet S0 the,t the valve ports 19
are uncovered.

The specific embodiment of my invention here-

in. shown and described is susceptible of modifi-

-t

cation without departing from the spirit of the

" invention, and I intend therefore to be limited

only by the scope of the appended claims.

I claim as my invention: -
1. A core structure for an electromagnet, com-

prising: a cup-shaped shell of magnetic sheet
material having side walls and an end wall In-
tecral therewith; an elongated core membher
centrally disposed within said shell and in such
spaced relation to said side walls of the shell as
to define therewith a space for an energizing
coil;
lergement ot its inner end forming a relatively
thin head substantially coextensive with, and
shaped to conform to, the inner surface of said
end wall of the shell; and meang for securing
said head in intimate engagement with said sur-
face.

2. A core structure as defined in claim 1, and
wherein said means for securing said head to sald
~ end wall of the shell comprises a reentrant por-
tion of the side wall of the shell in engagement
with the rim of the head. | |

3. A core structure as defined In claim 1, and
“wherein the conforming surfaces of said head
and of said end wall of the shell are respectively
convex and concave, |
-4 A core structure for an electromagnet, com-
‘prising: a generally-cylindrical cup~shaped shell
of magnetic sheet material having a side wall
and an end wall integral therewith; an elongated
round core member centrally disposed within said
shell and of such diameter as to define with sald
side wall of the shell a relatively-large annular
space for an energizing coil; said core member
having an integral enlargement at 1ts inner end
forming a disk-like head whose diameter is sub-
stantially equal to the inner diameter of the

shell, the outer surface of said head being shaped

to conform to the inner surface of said end wall
of the shell: and means for securing said head
in intimate engagement with saild end wall.

5. A core structure as defined in claim 4, and

said core member having an integral en-
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wherein said means for securing said head to said
end wall of the shell comprises a reentrant por-
tion of the side wall of the shell in engagement
with the rim of the head.

6. A core structure as defined in claim 4, and
wherein said outer surface of said head forms
a segment of a sphere of large radius.

7 A core structure for an electromagnet, com-

.pI'ISIIlg' a generally-cylindrical cup-shaped shell

of magnetic sheet material having a side wall
and an end wall integral therewith; an elongated

round core member centrally disposed within said
shell and of such diameter as to define with said
side wall of the shell a relatively-large annular

space for an energizing coil; sald core member
‘having an integral enlargement at its inner end

forming a disk-like head whose diameter is sub-
stantially equal to the inner diameter of the
shell, the outer surface of said head being shaped
to conform to the inner surface of said end wall
of the shell: and means for securing said head
in intimate engagement.with said end wall; the
other end of said core member being enlarged t0
provide a disk-like pole piece whose face is in the
plane of the mouth of the shell, said head and
said pole piece constituting the core member a
bobbin for said coil.

8. A core structure as defined iIn claim 7, and
wherein said means for securing said head to
said end wall of the shell comprises a reentrant

portion of the side wall of the shell in engage-

| 'ment with the rim of the head.
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0. A core structure as defined in claim 7, and
wherein said outer surface of said head forms a
segment of a sphere of large radius. |

WILLIAM A. RAY. -
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