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UNITED STATES

PATENT OFFICE.

EUGENE L. BARNES, OF BUFFALO, NEW YORK, ASSIGNOR TO AMERICAN DISTRICT
STEAM COMPANY, OF NORTH TONAWANDA, NEW YORK, A CORPORATION OF NEW

YORK.

EXPANSION-JOINT.

1,367,34%.

Applieation filed May 12, 1920, Serial No. 380,877‘.

To all whom it may concern:

. Be it known that I, Evcene L. Barnes,
a citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented certain new and
useful Improvements in Expansion-Joints,
of which the following is a specification,
reference. being - had therein to the accom-
panying drawing. ‘ ‘

This invention relates to expansion struc-
tures, also known as slip joints, and is espe-
cially adapted for use in connection with
steam and similar systems wherein provi-
sion must be made for the normal tendency

of the associated members of a pipe-line to:

creep, expand, or conmtract. ,
In prior practice, it has been customary,
in making slip joints, to provide an inner

. sleeve 1n operative association with an outer

20

sleeve, these being slidably arranged with
a mass of packing therebetween and with
the exterior wall of the inner'sleeve disposed

" in direct contact with the packing. = The

25

high temperature of the steam or other ex-
pansive medium, as it passes through the
joint, has a normal tendency to char the
packing and cause it rapidly to deteriorate,
resulting in leakage amounting to a substan-

" tial loss frequently. It is the primary ob-
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ject of the present invention, therefore, to
obviate this objection; and, to that end,
contemplates the provision of an insulat-
ing air-space between the exterior or bear-
ing wall of the inner sleeve member and the
associated packing; and, also, provision for
the circulation of air in and around the

components of the joint to promote a cool-

" ing or substantial decrease in the tempera-

40

45

50

&5

ture of that component of the joint which
1 in direct contact with the packing -and

which is, heated by the medium passing

therethrough.

The subject-matter of the present case is

an improvement, and a practical advance,
on the structure disclosed in my application
Serial No. 805,476, filed June 20, 1919. In
the structure of that case, the inner or slid-

.able joint member is provided with a guid-

ing flange at its outer extremity, and this has
a sliding movement within the bore of a
casing member bolted or otherwise secured
to an outer sleeve and housed by the casing
member; and secured to the outer sleeve is
a packing gland. In practice, it has been
found that, in order to replace the packing
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" held by the gland, a considerable disman-

tling of the joint is required.. Moreover, the
Joint includes some componénts which, for
economical as well as practical reasons, can-
not well be dispensed with. The structure
of the present case differs from that just
described in  that the ecasing member is

‘omitted and the gland is so constructed as

to constitute a support for and the guiding
medium of the slidable member forming a
component of the joint. Thus, the gland-
element is utilized to perform a dual func-
tion, namely, that of maintaining the pack-
Ing in proper position and, also, the ad-
ditional” function of guiding the movable
component of the joint. In consequence, the
associated members of the joint are main-
tained in operative relation, and injury to
the contained packing is prevented.

. In order that the invention may be en-

tirely understood, I have disclosed the same
in the accompanying drawings and as char-
acterized by several eémbodiments; these
being, however, merely illustrative of prac-
tical structures and indicating that the in-
vention is susceptible of a wide range of
modification and variation without depart-
ing from its salient features or underlying
principles. -

In these drawings:

Figure 1 is a view, partly in elevation and
partly in longitudinal section, of an expan-
sion structure made in accordance with my

. invention, and being one embodiment there-

of;
Fig. 2 is a view in end elevation thereof;
Fig. 8 is a view in central longitudinal
section of a modification of the structure

_disclosed in Figs. 1 and 2;

Fig. 4 is'a view in vertical transverse sec-
tion-on the line 4—4, Fig. 8;

Fig. 5 is'a view, partly in elevation and
partly in longitudinal section, of a second
modification ; v

Fig. 6 is a view in transverse section on
the line 6—6, Fig. 5;

Fig. 7 is a view, partly in elevation and
partly in longitudinal section, of a third
modification ;

1&’ ig. 8 is a view in end elevation thereof;
and

Figs. 9 and 10 are fragmentary views, in
section, of means for limiting the move-
ment of the slidable components of the
joint. .
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Referring, now, to these drawings and,

first, to the embodiment illustrated in Figs.
1 and 2, it will be noted that the reference-
character 1 designates an outer or encom-
5 passing joint-member provided, at. one end,
with. a pipe-securing flange 2 and at its

other end with a gland-securing flange 3. -

The member 1 is formed with a bore which,
at two points, 4 and 5, respectively, are of
different diameters. : »
Disposed for a sliding movement within
the bore 4 of the member 1 is an inner or
slidable member 6, this member being, pref-
erably and as shown in Fig. 1, of such ex-

L0

15
sliding fit within the bore 4 and of less di-
"ameter than the bore 5 so as to provide an
annular packing-holding chamber 7 . in
which a mass of packing 8 is housed, and on

- 20 which the member 6 has a sliding movement

The member 6 is provided with an air-

space or channel 9 formed by two walls or
portions 10 and 11 arranged in substantial
parallelism and preferably joined at their
inner ends, as at 12, and being held spaced
apart at their outer ends by sections 12,

between which there are apertures 13 for the
" passage of a cooling medium, such as air,
inte the space 9. It will now. be apparent
that the wall 11, being spaced apart from
the wall 10, and inasmuch as. the latter wall,
10, is always in direct contact with the pack-
ing 8, the air in the space 9 insulates the
wall 11 from the packing so that the heat
of the fluid passing through the joint and
imparting its heat to the wall 11 leaves the
packing 8 unaffected thereby. In conse-
quence, the life of the packing, being thus
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-85

unaffected by the heat of the passing steam,

.40 is greatly prolonged.

The. packing 8 is held within the pack-
_ing-holding chamber 7 by a gland-element
14 arranged in operative association with
the member 1, and includes a body-portion
15 into which are threaded a series of bolts
16 that extend through the flange 3 of the
member 1. By reason of the fact that these
bolts 16 are all arranged exteriorly of the
casing 1 and of the other components of the
joint, the gland-element 14 may be adjust-
ed in respect to the packing 8 without dis-
mantling any of the components of the joint.
In fact, it is only necessary to turn the nuts
of the bolts 16 in one direction or the other,
according te whether the compression on
the packing 8 is to be increased or decreased.

The body-portion 15 of the gland-element
14 is provided with a packing-engaging-
flange or portion 17 which has a close fit
within the bore 5 of the member 1. - Adjust-
ment of the gland-element by the bolts 16
tends to move the flange 17 inwardly against
the packing to compress it or outwardly and
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away from the same to relieve pressuré -

65 thereon,

v . ’ kN

terior diametral dimensions as to have a-
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The diameter of the inner wall 18 of the
gland-element is slightly greater than that
of the outer wall 10 of the slidable mem-
ber 12, so that this member has a sliding
movement on the internal walls of the gland-
element and of the bore 4 of the member 1
and also of the packing 8. '

In order to guide the slidable member in
its movement and to maintain it in accurate
alinement with the bearing surfaces of the
gland-element 14 and the member 1, I have
provided coacting means on the sliding
member and on the gland-element as fol-
lows: On or adjacent to the outer extremity
of the slidable member 6 is an enlargement
or portion 19, preferably annular in form
and integral with the member 12, though it
mmay be non-integral therewith if desired.
Projecting from the body-portion 15 of the
gland-element are extensions or guiding por-
tions 20, there being four of these in this
instance, arranged equi-distantly apart and
having a sliding engagement with the bear-
ing surfaces 21 of the portions 20. Inas-
much as the extensions 20 are, in this in-
stance, spaced apart, they provide a free
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space 22 whereby air, as from the atmos- .

phere, may have free ingress, through the
apertures 13, into the space 9, so that a cir-
culation of air may occur in the air space 9
to maintain the outer wall 10 of the slidable
member 6 relatively cool and, thus insulate
the packing 8 from the steam or other heat-
ing medium passing-through the joint.
From this construction, therefore, it will
be observed that the components of the joint
are maintained in absolute and accurate
alinement for a true sliding movement in
relation to the packing 8 so that this may
not be injured by the relative movement. be-
tween the member 6 in respect to the pack-
ing, to the gland-element 14, and to the en-
compassing member 1. This construction is
an important desideratum of the invention
and is characterized, first, by the feature of

free circulation of a cooling fluid into the

space 9 so that the slidable member acts as.
an insulator of heat from the packing 8;
and, secondly, by the: feature that the slid-
able member is guided in its movement by
the gland itself, rather than by a supple-
mental member secured to thé encompassing
member 1, as in the structure disclosed in
my aforementioned application. o
In Figs. 3 and 4, a modified form of struc-
ture is disclosed; this modification being,
primarily, in the construction and form of
the gland-element 14: In this instance, the
gland-element is provided with  an annular
extension or guiding portion 22 formed with
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a series of elongated apertures 23 arranged -

in spaced relation to provide spaces 24 for
the inflow of air into the air-space 9 in the
slidable member 6. The construction of this

‘embodiment is distinguished: from that of
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Figs. 1 and 2 in that the latter includes a
series of circularly-arranged portions or ex-
tensions 20 instead of the apertured exten-
sion 22 of this embodiment of Figs. 3 and 4.

In Figs. 5 and 6, a second modification is
revealed, this resembling somewhat the em-
bodiment of Figs. 3 and 4, except that the
gland-element, in this instance, is formed
with an annular extension 24 that is pro-
vided with a series of ports or holes 25
adapted to permit the ingress of air into the

" space or chamber 26 and thence into the air-
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space 9 in the member 6.

In Figs. 7 and 8 a third modification is
shown; and in this instance the gland-ele-
ment 14 has its body portion 15 formed as
an annular flange to which is secured,-as by
a series of bolts 27, the flange 28 of an en-
compassing element 29 provided with an in-
ternal bore 30 against which the portion 19
of the slidable element 6 bears. In this in-
stance, 2 chamber 31 formed within the ele-
ment 29, is supplied with air through a se-
ries of apertures 82, circularly arranged in
the bearing portion 19 of the member 6.

Each of these embodiments may, if de-

“sired or required, be provided with means

for limiting the outward movement of the
slidable member 6, and an example of this
is illustrated in Fig. 9, wherein the type of
structure illustrated in Figs. 3. and 4, for
example, is shown as provided with a stop
33 in the form of an annulus secured as by
bolts 84, to the flattened extremity 35 of the
uiding portion 36 of the gland-element 37.
t will be understood that the bearing en-

largement 19, of the slidable member 6 will,

if it impinges against the ring 33, be limited
thereby against excessive outward move-
ment. In the type of structure shown in
Fig. 1, for instance, the extremities of the
portions 20 could be angulated, as illus-
trated in Fig. 10, to provide limiting abut-
ments or stops 38. -

From the foregoing, it will be observed
that I have provided a simple structure, in-
volving relatively few elements -and one
which includes means not only for main-
taining the packing free from the injurious
effect of high temperatures, but one which
also has its movable components so guided
that they are maintained in proper relation
always.

‘What I claim is: :

1. An expansion-structure comprising a
plurality of members, one of which has
movement in relation to the other and com-
prises a plurality of spaced-apart portions
to form an annular air-space, and a gland-
element carried by the other member and

provided with a member-guiding portion by

which .the movable member is supported
during its movement.

2. An expansion-structure comprising a
plurality of members, orie of which has a

sliding movement in relation to the other

and comprises ‘a plurality of spaced-apart:

portions to form an annular air-space, and a
gland-element carried by the other member

-and provided with a member-guiding por-

tion by which the movable member is sup-
ported during its movement.

3. An expansion-structure comprising a
plurality of associated members one of
which has movement in relation to the other
and channeled to provide an air-space, a
gland-element carried by the other member
and an extension on the gland-element

- which the movable member engages and by

which it is sustained.
4. An expansion-structure comprising a

70

75

80

plurality of associated members between

which there is relative movement one of the
members including a plurality of spaced-
apart portions to form an annular air-space
and having a member-engaging portion ad-
jacent its outer extremity and a gland-ele-
ment carried by the other member and hav-
ing a guiding extension with which said
member-engaging portion has a sliding en-
gagement.

5. An expansion-structure comprising a
plurality of associated sliding members one
of which comprises a plurality of spaced-
apart portions disposed in approximate
parallelism to form an annular air-space,
and a gland-member carried by one of said
sliding members, and provided with a mem-
ber-guiding extension with which one of the
sliding members has a sliding engagement.

6. An expansion-structure comprising a
pair of "associated members between which
there is relative movement, and a gland-ele-
ment carried by one of the members and

provided with an extension, one of the mem-

bers having a member-engaging bearing-

“portion or enlargement adjacent its outer

extremity disposed in'sliding engagement
with and supported by said extension.

7. An expansion-structure comprising a
pair of associated members between which
there is relative movement, and a gland-
element carried by one of the members and
provided with an extension, one of the mem-
bers having a member-engaging bearing-

.portion or enlargement adjacent its outer

extremity disposed in sliding engagement
with and supported by said extension and
formed with an annular air-space-in close
proximity to the gland-element. y

8. An expansion-structure including in
operative association a pair of members be-
tween which there is relative movement, a
gland-element carried by one of the mem-
bers and in sliding engagement with the
movable member, the latter being formed
with a pair of spaced-apart portions to pro-
vide an. annular air-space adjacent the
gland-element, and having a bearing en-
largement at its outer extremity, and an ex-
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tension on the gland with which the enlarge-
ment has a sliding engagement.

9. An expansion-structure including a
pair of associated members between which
there is relative movement, one of the mem-

_bers having a pair of spaced-apart portions

to constitute an annular air-space and an
enlargement adjacent its outer extremity,
and a gland-element carried by one of the
members and carrying an extension engaged
by the enlargement and maintaining the
movable member in funétioning relation to
the other member and gland element.

© 10. An expansion-structure including a
pair of associated members between which
there is relative movement, one of the mem-
bers having a pair of spaced-apart portions

- to constitute an annular air-space and an
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enlargement adjacent its outer extremity
and spaced apart from the air-space to per-
mit circulation of air thereinto, and a
gland-element carried by one of the mem-
bers and carrying an extension engaged by
the enlargement and maintaining the mov-
able member in functioning relation to the
other member and gland-element.

11. An expansion-structure including in
operative association a pair of members be-
tween which there is relative movement, a
gland-element carried by and adjustable on
one of the members and in sliding engage-
ment with the movablé member, the latter
being formed with a pair of spaced-apart
portions to provide an annular air-space ad-
jacent the gland-element, and having a bear-
ing enlargement at its outer extremity, and
an extension on the gland with which the
enlargement has a sliding engagement.

12. An expansion-structure including a
plurality of associated joint-members be-
tween which there is relative movement, the
movable member having a plurality of
spaced-apart portions to comstitute an:an-
nular air-space and having an extension-
engaging portion adjacent its extremity and
spaced apart from the air-space to permit
circulation of air thereinto, and a gland-
element mounted on the other member and

- comprising a body-portion and a flange-

50

portion with which the movable member is

in sliding engagement, and having an ex-

tension with which the enlargement has ‘a

. sliding engagement.

65
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13. An expansion-structure including a
plurality of associated joint-members be-
tween which there is relative movement, the
movable member having -a plurality of
spaced-apart. ‘portions 'to constitute an an-
nular air-space and having an extension-
engaging portion adjacent its extremity and
spaced apart from the air-space to permit
circulation of air thereinto, and a gland-
element adjustably mounted on the other
member and comprising a body-portion and
a flange-portion with which' the movable

<
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member is in sliding engagement, and hav-
ing an extension with which the enlarge-
ment has a sliding engagement.

14. An expansion-structure including a
plurality of associated joint-members be-
tween which there is relative movement, the
movable member having a plurality of

spaced-apart portions to constitute an an--

nular air-space and having an extension-
engaging portion adjacent its extremity and
spaced apart from the air-space to permit
circulation, of air thereinto, and a gland-
element adjustably mounted on the other
member and comprising 2 body-portion and
a flange-portion -with which the movable
member is in sliding engagement, and hav-
ing an extension with which the enlarge-
ment has a sliding engagement, and pack-
ing interposed between and maintained by
the flange-portion in place against the
gland-supporting member.

15. An expansion-structure including a
plurality of associated joint-members dis-
posed in sliding engagement, one of the
members being provided with an annular
packing-holding chamber, the other member
telescoping into the chambered member,
and formed with a plurality of spaced-apart
portions to constitute an elongated air-
space, and having at its extremity an ex-
pansion-engaging portion spaced apart from
said air-space to permit circulation of air
thereinto, and a gland-element comprising
a body-portion, an annular flange-portion
thereon with which the telescoping member
has sliding engagement and-extending into
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said chamber, and an extension with which -

the extension-engaging portion has a slid-
ing engagement, and packing disposed in
sald chamber and held in place by the
flange - portion and maintained relatively
cool by the’air in said air-space.

16. An expansion-structure including a
pair of associated joint- members one of
which telescopes into.the other and com-
prises an elongated air-holding channel and
an extension-guided portion at its outer ex-

‘tremity, the other member being formed

with an annular bore in which the telescop-
ing member has 4 sliding movement, and
provided with an annular offset-portion, the
interior diametral dimension of which is
greater than that of the bore, a gland-ele-
ment adjustably secured to the bored mem-
ber and having a flange-portion disposed
adjacent the offset-portion and forming
with it and the exterior wall of the tele-
scoping member a packing-holding cham-
ber -or space, and packing housed in the
chamber; the gland-element having, also,
an outwardly-extending portion with which
the extension-guided portion has a sliding
engagement and ' whereby the telescoping-
member is maintained approximately true
during its longitudinal movement an(f dam-
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age to the packing thereby reduced to a
minimum; said air-holding channel func-
tioning to maintain the packing relatively
cool and insulating it -from the medium,
passing through the joint-members.

17. An expansion-structure including a
pair of associated joint-members one of
which telescopes into the other and com-
prises an elongated air-holding channel and

an extension-guided portion at its outer ex-

tremity, the other member being ' formed
with an annular bore in which the telescop-
ing member has a sliding movement, and
provided with an annular offset-portion, the
interior diametral dimension of which is
greater than that of the bore, a gland-ele-
ment adjustably secured to the bored mem-
ber and having a flange-portion disposed ad-
jacent the offset-portion and forming with
it and the exterior wall of the telescoping

member a packing-holding chamber of space

and packing housed in the chamber; the
gland-element havin%; also, an outwardly-
extending portion wit

guided portion has a sliding engagement
and whereby the telescoping-member is
maintained approximately true during its
longitudinal movement and damage to the
packing thereby reduced to a minimum; said
air-holding channel functioning to main-
tain the packing relatively cool and insulat-
ing it from the medium passing through the
joint members, 4nd means on the extension
for limiting outward movement of the tele-
scoping-member,

18. An expansion-structure including a
pair of associated joint-members one of
which telescopes into the other and com-
prises an elongated air-holding channel and
an extension-guided portion at its outer ex-
tremity, the other member being formed
with an annular bore in which the telescop-
ing member has a sliding movement, and
provided with an annular offset-portion, the
interior diametral dimension of - which is
greater than that of the bore, a gland-ele-

.ment adjustably secured to the bored mem-

ber and having a flange-portion disposed
adjacent the offset-portion and forming with
it and the exterior wall of the telescoping
member a packing-holding . chamber or
space, and packing housed in the chamber;
the gland-element having, also, an out-
wardly-extending tubular portion = with
which the extension-guided portion has a
sliding engagement and whereby the tele-
scoping-member 1is

- mately true during its longitudinal move-
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ment, and damage to the packing thereby
reduced to a minimum; said air-holding
channel functioning to maintain the pack-

ing relatively cool and insulating it from -

the medium passing through the joint-mem-
bers. o
19. An expansion-structure including a

which the extension-

maintained approxi-

pair of associated joint-members one of

which telescopes into the other and com-
prises an elongated air-holding channe] and
an extension-guided portion at its outer ex-
tremity, the other member being formed
with an annular bore in which the telescop-
ing member has a sliding movement, and
provided with an annular offset-portion, the

‘interior diametral dimension of which is

greater than that of the bore, a gland-ele-

.ment adjustably secured to the bored mem-

ber and having a flange-portion disposed ad-
jacent.the offset-portion and forming with
1t and the exterior wall of the telescoping
member a packing-holding chamber or
space, and packing housed in the chamber;
the gland-element having, also, an  out-
wardly - extending tubular portion with
which the extension-guided portion has a
sliding engagement and whereby the ‘tele-
scoping-member is maintained approxi-
mately true during its longitudinal move-
ment and damage to the packing thereby
reduced to a minimum ; said tubular portion
being formed with openings to permit pas-
sage of air to the air-holding chanmnel; and
sald air-holding ' channel functioning to
maintain the packing relatively cool and in-
sulating it from the medium passing through
the joint-members. _

20. An expansion-structure including a

‘pair of associated joint-members one of

which telescopes into the:other and com-
prises an elongated air-holding channel and
an extension-guided portion at its outer ex-
tremity, the other member being formed
with an annular bore in-which the telescop-

‘ing member has a sliding movement, apd

provided with an annular offset-portion, the
interior diametral dimension of which is
greater than that of the bore, a gland-ele-
ment adjustably secured to the bored mem-
ber and having a flange-portion disposed ad-
jacent the offset-portion and forming with it
and the exterior wall of the telescoping mem-
ber a packing-holding chamber or space, and
packing housed in the chamber; the gland-
element having, also, an outwardly-extend-
ing tubular portion with which the exten-
sion-guided portion has a’ sliding engage-
ment and whereby the telescoping-member
is maintained approximately true during its
longitudinal movement and damage to the
packing thereby reduced to a minimum ; said
tubular portion being formed with openings
to permit passage of air to the air-holding
channel ; and said air-holding channel fune-
tioning to maintain the packing relatively
¢ool and insulating it from the medium pass-
ing through the joint-members; and bolts
carried by the bored member and extending

into the gland-element for adjustably hold-

ing the element against the packing.
21. An expansion-structure including an
outer casing having an internal bore, of dif-
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ferent diametral dimensions, a slidable mem-
ber associated with the casing and having a
sliding engagement with the smaller dia-

-metral bore thereof and comprising two por-

tions spaced apart to provide an air-space,
a gland-element adjustably secured to the
casing and comprising, on one side, an an-
nular flange adapted to be associated with
the larger diametral bore of the casing and,
thus, provide a packing-holding chamber;
the element being also provided with circu-
larly-disposed portions forming a guide for
the slidable member; the air-space in the
slidable member constituting a heat insu-
lator for the packing.. .

22. An_ expansion-structure comprising

" two members adapted to have relative slid-

ing movement, one of the members being en-

.compassed by the other and formed with an

air chamber, a packing encompassing the air
chamber and disposed between the bearing
walls of the two sliding members, and means
for guiding and limiting the sliding move-
ment of the members including & gland-ele-
ment secured to the encompassing member
and formed with guiding portions extend-
ing from the element in a direction opposite
to the position of the encompassing member.

23. An expansion-structure including a
plurality of members associated for relative
movement one within the other, and an ele-
ment adjustably secured to one of the mem-

- bers and-having a plurality of bearing por-

tions offset from each other and slidably en-
gaging one of the members at unalined,

" spaced-apart points. :

expansion-structure including an

- ancompassing member, a sliding member as-

sociated therewith for relative movement
therein, and a packing-holding element se-

cured to the encompassing member and hav-

1,367,347

ing a bearing portion in engagement with
the sliding member at a point relatively re-
mote from the encompassing member.

: 25. An expansion-structure including a
slidable tubular member attachable to pip-
ing and having a plural-point bearing com-

'prising an encompassing member also at-

tachable to piping and bored to receive and
slidably support one end of the tubular mem-
ber, and a gland element provided with a
packing-engaging portion secured to the en-
compassing member for adjustment in re-
spect to packing therein and for slidably
supporting the tubular member and pro-
vided, also with a member-guiding portion
spaced apart from the packing-engaging
portion for supporting and guiding the tu-
bular member.

26. An expansion-structure including a
slidable tubular member attachable to pip-
ing and of duplex construction to constitute
a_heat-insulating component and having a
plural-point-bearing comprising an encom-
passing member also attachable to piping
and bored to receivé and slidably -support
one end of the tubular member, and a gland
element provided with a packing-engaging
portion secured to the encompassing member
for adjustment in respect to packing there-
in and for slidably supporting the tubular
member and provided, also, with a member-
guiding portion spaced apart from the pack-
Ing-engaging portion for supporting and
guiding the tubular member..

In testimony whereof I affix my signatura
in presence of two witnesses.

EUGENE L. BARNES

Witnesses :
Howarp E. Long,
H. C. KinsBrOUGE.
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