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MECHANICAL COUPLING FOR GLASS AND

CERAMIC ARTICLES

Jaroslaw D. Stachiw, Oxnard, Calif,, and Phillip A.
Vonada, State College, Pa., assignors to Corning Glass
Works, Corning, N.Y., a corporation of New York
Filed Apr. 13, 1965, Ser. No, 447,614
5 Claims, (Cl. 285—353)

ABSTRACT OF THE DISCLOSURE

A ceramic enclosure formed of two cup-shaped parts
joined by a metal coupling assembly made up of ring
members in threaded relationship with one another and
holding the ceramic parts together by means of flanges on
the parts.

e —CT——
This invention relates to a mechanical coupling particu-
larly sunitable for internally joining two ceramic articles.
It is an object of the invention to provide coupling
means which may be applied internally to join two ceramic
members in a manner which minimizes tensile stresses on

the ceramic materials and which permits the composite
article to exhibit a smooth and continuous outer surface.

Summary of the invention

The objects of the invention are accomplished by the
provision of a coupling which comprises joined annular
male and female coupling rings, each ring having threaded
thereover a radially contractible ring which maintains an
inwardly projecting flange on the ceramic member fixed
between it and an outwardly extending flange on the re-
spective male or female coupling ring. The male and fe-
male coupling rings are in threaded engagement. Where
unusually high degrees of strength are necessary, inwardly
and outwardly exineding flange portions are provided on
the ceramic parts, and each flange is clamped between
the rings.

The invention will be described with reference to the
accompanying drawing, in which:

FIGURE 1 is an axial ssctional view of a ceramic
diving instrumentation capsule joined by a coupling ac-
cording to the present invention,

FIGURE 2 is a perspective view of the female coupling
ring employed in the invention,

FIGURE 3 is a perspective view of the male coupling
ring,

FIGURE 4 is a plan view of a radially shrinkable lock-
ing ring employed in the coupling, and

FIGURES 5-7 are fragmentary views of alternative
forms of couplings according to the invention.

Referring to FIGURES 1-4, in the preferred embodi-
ment of the invention, cup-shaped ceramic shell members
10 and 12 are provided with inwardly projecting flanges
14 and 16, in the vicinity of their annular edges 18 and
20, respectively. Annular male coupling ring 22 has an
outwardly extending flange portion 24. Flange 14 is
clamped between flange 24 and locking ring 26. Locking
ring 26 is provided with internal threads, while the ex-
terior surface of male ring 22 is provided with threads to
permit the locking ring to be drawn thereover, thereby
causing flange portion 24 and locking ring 26 to be drawn
together about flange 14 as the locking ring is tightened.
Female coupling ring 28 is provided with external flange
portion 30. Flange 16 is similarly retained between flange
30 and locking ring 32, which is identical with locking
ring 26. Female and male coupling rings 28 and 22 are
joined by means of breach lock threads 34 and 36, illus-
trated in FIGURES 2 and 3. In order to provide resilient
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fluid-tight seals between the respeciive components, rub-
ber O-ring gaskets 38, 40 and 42 are provided respectively
between sealing edge 18 and flange 24, between flange 24
and flange 30, and between flange 30 and sealing edge 20.

As illustrated in FIGURE 4, each locking ring, such as
ring 26, comprises three segments 44, 46 and 48 con-
nected at their ends by bolts 59, 52 and 54 to form a con-

"tinous ring. During assembly of the coupling, one of the

bolts is removed, and the ring is collapsed by an amount
sufficient to permit the ring to be inserted past the in-
wardly extending ceramic flange into the interior of the
ceramic member. The ring is then expanded and rebolted
together in the rigid form illustrated in FIGURE 4. After
each locking ring has been inserted behind its respective
ceramic flange in this manner, coupling rings 22 and 28
are threaded into the locking rings and the rings are ro-
tated to draw them tightly against the ceramic flanges and
to draw flanges 24 and 30 of the male and female cou-
pling rings against edges 18 and 28, respectively. Subse-
quently, female coupling ring 28 is threaded over male
coupling ring 22 to complete the enclosure.

As is well known, glasses and ceramics tend to fail in
tension, while compressive stresses have substantially no
destructive effects on them. An advantage of the present
coupling is the fact that no part of the ceramic material
is placed in tension, and the only forces exerted thereon
are the compressive stresses on ceramic flanges 14 and

"16. A further advantage of the coupling is the fact that,

although all of the coupling components are contained
substantially within the enclosure formed by the ceramic
members, the only access to the interior of the shell which
is required for the assembly of the coupling is through
the openings defined by the sealing edges.

In alternative forms of the invention, locking rings 26
and 32, rather than being in segments, may be in the
form of internally threaded flexible split rings. Such split
rings are preferably employed only when a high degree
of strength is not required in the coupling.

Although the male and female coupling rings are illus-
trated as joined by a breach-lock thread, such means may
be replaced by continuous threads on the surfaces of the
rings. In the appended claims the term “thread” and vari-
ations thereof are intended to include both such means.

Although ceramic flanges 14 and 16 have been illustrat-
ed as continuous rings, such form is not essential, and
other flange forms may be utilized to retain the respective
locking rings.

For uses where it is not necessary for the completed cou-
pling to present a smooth external surface, the alternative
embodiments of the invention illustrated in FIGURES
5-7 may be employed.

In FIGURE 5 there is illustrated a coupling similar to
that of FIGURES 1-4, except that ceramic members 91
and 92 are provided with outwardly extending flanges 93
and 94, respectively. Flange 93 is maintained between
locking ring 95 and an inwardly projecting flange on male
coupling ring 96, while flange 94 is maintained between
locking ring 97 and an inwardly extending flange on fe-
male coupling ring 98. In this embodiment, if the shapes
of the ceramic members permit, locking rings 95 and 97
may be either radially shrinkable or rigid integral rings.

The embodiment illustrated in FIGURE 6 is similar to
that illustrated in FIGURE 5, except that the male and
female coupling rings are formed as an integral internally
threaded ring 62 having a single inwardly projecting
flange 63.

In FIGURE 7 there is illustrated a coupling having par-
ticular utility for applications where unusually high de-
grees of strength are necessary. Ceramic members 71 and
72 are provided with end flange portions 73 and 74, re-
spectively, which project both outwardly and inwardly
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with respect to the ceramic body. Female coupling ring 75
is provided with an annular groove 76 having opposed
threaded surface portions permitting locking rings 77 and
78 to maintain flange 74 within the annular groove. Male

~ radially contractible locking ring threaded over said
second external threaded surface portion of said male
coupling ring, and

4

the other said inwardly projecting flange portion being
restrained from movement in a direction away from
said flange portion of said female coupling ring by
radially contractible locking ring threaded over said

coupling ring 79 and locking rings 80 and 81 similarly 5 external threaded surface portion of said female cou-
grip flange 73. The coupling rings are connected by means pling ring.
of opposed threaded surfaces 82 and 83 of female coupling 4. A coupling joining two ceramic members by means
ring 75 in engagement with corresponding threaded sur- of a threaded male coupling ring attached to one said
faces of male coupling ring 79. member and a female coupling ring threaded over said
The term “ceramic” is used herein in its broad sense g male coupling ring and attached to the other said mem-
to include both crystalline materials and amorphous ma- ber, and improved means for attaching said coupling rings
terials, such as glass. to the respective said ceramic members, said means com-
Inasmuch as the foregoing description has been pro- prising
vided solely as that of a preferred embodiment of the an inwardly extending flange on each said ceramic
invention, it is intended that the scope of the invention 15 member in the vicinity of the end thereof,
be limited only by the scope of the appended claims. external flange means on each said coupling ring co-
We claim: operating with the outer edges of the respective said
1. A coupling joining two members along annular edges ceramic members to limit the depth to which said
thereof, said coupling comprising coupling rings may be inserted into said ceramic
a male coupling ring having a first external threaded sur- 20 members,
face portion, each said coupling ring having at its end located within
a female coupling ring having an internal threaded sur- its respective ceramic member a threaded external
face portion in engagement with said first external surface portion,
threaded surface portion of said male coupling ring, each said coupling ring being retained within its re-
said male coupling ring having a second threaded exter- 25 spective member by an internally threaded radially
nal surface portion, contractible locking ring threaded over said threaded
said female coupling ring having a threaded external external surface portion of the respective coupling
surface portion, ring permitting said coupling ring to be drawn into
each said coupling ring having an outwardly extending the ceramic member until the said external flange
flange portion, 30 means thereon contacts the end of said ceramic mem-
each said member having an inwardly extending flange ber and said inwardly extending flange of each said
portion in the vicinity of its said edge, ceramic member is retained between said external
one said inwardly extending flange portion being re- flange means of its coupling ring and a locking ring.
tained between said outwardly extending flange por- - 5. A coupling joining two ceramic members along an-
tion of said male coupling ring and a radially con- 35 nular edges thereof, said coupling comprising
tractible locking ring threaded over said second a female coupling ring having a first annular groove
threaded external surface portion of said male cou- having opposed first threaded surface portions,
pling ring, and a male coupling ring having first threaded surface por-
the other said inwardly projecting flange portion being tions in engagement with said first threaded surface
retained between said outwardly extending flange por- 46 portions of said female coupling ring,
tion of said female coupling ring and a radially con- each said ceramic member having an enlarged edge
tractible locking ring threaded over said external portion in the vicinity of said annular edges thereof,
threaded portion of said female coupling ring. each said male and female coupling ring having a sec-
2. A coupling according to claim 1 in which each said ond annular groove formed therein having opposed
radially contractible ring comprises a plurality of rigid 45 second threaded surface portions,
segments connected at their extremities. one said enlarged edge portion of said members being
3. A coupling joining two cup-shaped ceramic members retained within said second annular groove in said
along annular edges thereof, said coupling comprising male coupling ring by means of threaded locking
a male coupling ring having a first external threaded rings in engagement with said second threaded sur-
surface portion, 50 face portions of said male coupling ring, and
a female coupling ring having an internal threaded sur- the other said enlarged edge portion of said members
face portion in engagement with said first external being retained within said second annular groove in
threaded surface portion of said male coupling ring, said female coupling ring by means of threaded lock-
said male coupling ring having a second threaded ex- ing rings in engagement with said second threaded
ternal surface portion, 55 surface portions of said female coupling ring.
said female coupling ring having a threaded external .
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