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T all whom it may concern:
Be it known that I, CHARLES EasTON
HerrmaN, a citizen of the United States,
and a resident of the city of New York,
5 borough of Manhattan, in" the county and
State of New Yorl, have invented a new
and Improved Fluid - Tight * Expansion-
Joint, of which the following is a full, clear,

and exact description. : :
This invention relates to certain improve-
ments in joints for connecting pipes or con-
duits to walls, partitions, or tube sheets,
and the object of the invention is to form
a very simple and efficient joint -which
will be perfectly fluid tight, and which will
permit of a relative movement of the tube
or conduit, and the wall or plate. Instead
of using a cap about the tube, which not
only impedes the free movement of the lat-
ter, but which often becomes

15

20

strip of sheet material, the opposite edges
of the strip being so secured to the tube
and plate that no liquid or gas can possibly
escape past the strip. T
The invention involves the important fea-
tures of construction hereinafter referred
to, and particularly defined in the claims.
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‘Reference is to be had to the accompany-

ing drawings, forming a part of this speci-
fication, in which similar characters of ref-
erence 1ndicate corresponding parts in all
the figures, and in which— -
Figure 1is a longitudinal section through

a portion of a conduit and tube sheet in con-

nection with which a packing constructed
in accordance with my invention 1s em-
ployed; Figs. 2 and 3 are sectional details
similar to a portion of Fig. 1, but showing a
somewhat modified arrangement of packing
strips. o ‘

My -invention is particularly adaptable
for use.in connection with that type of

“heater in which a large bank of pipes or
45 tubes are supported with their ends attached
to walls or tube sheets, so that when a fire 13
built below the tubes, the gases of combus-
tion may pass up through the casing around
the tubes to the chimney, while air may
pass either: by natural “or forced drafts
through the tubes and to the space to be
heated or dried by the heated air. It is
particularly desirable that the smoke and
gases of combustion surrounding the tubes

55 be prevented from passing out of the casing
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disposed or,

deranged, so as to leak, I employ an annular |sabove referred

wardly from the wall

except to the smoke stack, and that su’ch.

gases and smoke be prevented from in any
way ‘gaining access to the ‘interior of the
tubes. .
My improved joint serves to connect the
end of the tube or pipe to the-end wall "of
the casing, that is, the tube sheet or crown
sheet, so as to positively prevent any ‘escape
of gas through ¢aid wall or sheet from the
interior of the chamber through which the
tubes pass. Tt is, of course, evident that
my improved joint may

be used in various.
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other types of apparatus in ‘which tubes -

and supporting walls .are employed, and 1

therefore do not wish to be 1imited to any

particular application of the invention.
My invention may assume various differ-
ent forms, but in the form illustrated in
Fig. 1, I employ a tube 10, which serves.as
an air tube in a heater of the character
to. .This tube adjacént its

70

75

end, extends through the wall 11 andis suf-

ficiently loose therein, so as to permit the
tube to move lengthwise a limited distance
during the expansion and. the contraction of
the tube when the latter is heated and cooled:
The outer end .of the tube is exteriorly
threaded, and a collar 12 interiorly threaded
is fitted into the end of the tube 10 out-
side of the wall 11. 'An annular sheet metal
expansion ring, band or strip 13, has one
edge thereof fitting the outer peripheral
surface of the collar 12, and is permanently
secured thereto by 2 cecond collar 14; which
is heated and shrunk onto the collar 12,
to grip the edge of the band 13 therebe-
tween. The sheet metal forming the expan-
sion ring, band or strip
\ 11 and is folded back
upon itself to form an outer portion 15 sur-
rounding the collar 14 and concentric there-
with. The free edge of this outer portion
15 is bent outwardly, so as to form an outer
flange 16 lying in a plane parallel to the
outer surface of the wall 11, and is firmly
secured to the latter. An asbestos packing
17 may be inserted between the flange 16
and the wall 11, and bolts 18 may have their
heads countersunk on the inner surface of
the wall 11 and may extend out through the
asbestos packing and the flange 16, to re-
ceive nuts 19 serving to bind the flange in
position. By this construction, gas is posi-
tively prevented from escaping from be-
tween the flange 16 and the wall, and the
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13, extends out--
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flange, as wel] a5 the entire eXpansion ring, | holq the latter to said first-mentioneq collar,
may be removed from the wall by loosening | the other edge of said sheet mety] expansion 5,
and removing the nuts 19 on the outer Sur- | ring being bent gt an angle to lie ip g plane
face of the wall. The expansion ring is parallel to said type sheet, an annular pack-

‘5 permanently secureq gas-tight to the collgp ing internediate said last-mentioned edge
12, and as the collar js threaded to the tube i i
10, it is evident that gas escaping through
the opening in the wall 11 around. the tube

said tube sheet and said packing, for secup-
ing the ring and packing in Pposition.

- The combination With a tube and 5 tube
sheet, of o fluid-tight eXpansion joint, in-
cluding an annular sheet metq] band encir- ¢
cling the tube but out of engagement there.-
with, two collars engaging ‘with opposite
'sides of said band adjacent one edge of the
latter and Serving to hold sajq band there-
between, one of said collars being detachably 79
secured. to said tube, and meang for secuy-
ing the other edge of said sheet meta] to
sald tube sheet. . :

3. The combination with g tube sheet and
a tube movable longitudinally therethrough, 75
of a ﬂujd-t-ight expansion joint including an

10 'tube“expan‘ds. or_contracts, the fold of the

Pansion ring. o ,
15 I do not rely upon 3 rolling of the gheet
metal during the .eXpansion or contraction
of the tube, as I. may rely simply upon a
¢ Tolding, In the form shown in Fig. 2, the
. -eXpansion ring 13 ig secured in' place the
20 same ag the ring 13, but the fold or bend is
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metal also serves to partially | j
- eonceal the collap 12, and it may in fact
be brought closely adjacent. the collar, so ag
-~ to completely conceal the latter, as wel] as

_ conceal the end of the tube 10, ‘
- 30 In Fig, 2, the fold or heng of the metal
extends Inwardly from the other part 15,
“but I may, if desirqd, extend the bent por-

- tion outwardly, as indicated in Fig'8. In

g portion, meang for g¢
o

said cylindrica] portions to the §urfuce_ of 85

this_figure, the exXpansion: ring .13 has a
35 band or fold 20, extending outward radially ivel
i e 1 Or contraction "of the tube. '

4. The combinatiop of a tube sheet having g9
an  opening, g4 tyhe extending loosely
through said_opening, a packing ring engag-

Ing said sheet and concentric to said tube,

‘a ring of sheet metal provided with g flange
engaging said‘packing ring, said Inetallic g5
ring being provideq with anothey portion
bent bac upon itself, and g collar mounted
upon said ‘tube ang ngaging said poriion
thus bent back upon itself,

In testimony whereof T have signed my 100
name to this specification in the Presence of
two subscribing Witnesses, . -

- CHARLIES EASTON HEITMAN.

itnesses: = '

. Cram W, Farreank,

" Pumie D, Rorruays,

40 fold or the character of the bend,"is not of

45 claim as new ang desire to secure by Letters

1.The combination with g tube sheet ang

a 'tube“,extending"therethrough, of a fluid-

. tight- eéxpansion joint, including a’ collar
50 threaded to ‘the exterior of said tube, a sheet
- Metal expapsion ring having one ‘edge in
“engagement with the periphery of gaiq col-
~1ar, a second collar shrunk ‘upon said edge to




