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Application filed November 11, 1927, Serial No. 232,699,

This invention relates to improvements in
water heaters and its purpose is to provide
an improved heater adapted for use in con-
junction with boilers and the like for heat-

5 ing water for household or domestic ‘use.

The principal object of the invention is
to provide an improved water heater hav-
ing improved means for removing the work-

in% parts from the casing thereof. Still an-:
ot

er object is to provide a water heater
comprising an improved coupling for de-
tachably connecting the heating coil there-
to. A further object is to provide a water
heater having improved means for permit-
5 ting the removal of the heating coil from
? the casing thereof without disconnecting
the external pipe connections.” A further
object is to provide an improved coupling
for water heaters or the like. Other objects
o Telate to various features of construction
and arrangement which will appear more
fully hereinafter.

The nature of the invention will be under-
stood from the following specification taken
with the accompanying drawings, in which
one embodiment is 1llustrated. In the draw-
ings, Figure 1 shows a vertical section of
an improved water heater embodying the
features of the present invention;

Figure 2 shows a top plan view of the
heater illustrated in Fig. 1 with the top
cover thereof removed and the improved
coupling shown in horizontal section;

Figure 3 is a partial vertical section

35 through the coupling of a modified form of
heater embodying the principles of the
present invention ;

Figure 4 is a partial vertical section
through a heater casing showing a modified

40 means of forming a fluid-tight joint;

Figure 5 is a horizontal section showing

a modified connection of the heating coil
with the external pipe, and

Figure 6 is a horizontal section showing

45 still another modification of the connec-

1

tion between the heating coil and the pipe.

In the accompanying drawings the inven-
tion is shown as embodied in a water heater
comprising a casing 10, preferably of sub-
stantially cylindrical form, which forms the
heating chamber. The casing 10 is provided
with a removable cover 11 which is detach-
ably secured thereto by bolts or studs 12 so
that, upon removal of this cover, access may
be had to the working parts which are lo-
cated within the heating chamber. The side
wall of the casing 10 is provided with a boss
10® having an aperture therethrough which
is internally threaded to be engaged by a
pipe 13 through which boiler water, from.a
boiler or the like, is adapted to pass into the
heating chamber. The lower wall of the
casing 10 is provided with a boss 14 which is
internally threaded to be detachably en-
gaged by an-outlet pipe 15 through which
the boiler water circulates back to the boil-
er where it is heated. Within the heating
chamber of the casing 10 there is mounted

a heating coil 16 made up.of two helical

pipes 16* and 16°® which are located one
within the other end and which have their
ends arranged to communicate with the
headers 17. These headers have apertures
in their walls and water-tight connections
are made with the ends of the pipes 16 and
16" by brazing or other suitable connecting
means. The water which is to be heated for
domestic purposes or the like is adapted to

pass into the lower end of the heating coil

16 and to circulate upwardly therethrough
being heated by the transfer of heat through
the walls of the pipes 16* and 16® from the
hot boiler water which circulates through
the heating chamber.

The casing 10 is provided on the side
thereof opposite the pipe 18 with two simi-
lar integrally formed hollow bosses or pro-

jections 19, which form auxiliary casings

located adjacent the upper and lower ends

of the ca.smg These bosses 19 are similar
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and connections are made through each of
them with one end of the heating coil 16 so
that it will be necessary to describe in detail
only one of the bosses 19 and its associated
parts. Each boss 19 is provided with an in-
terior chamber 20 having a threaded open-
ing at its upper end which is detachably en-
gaged by the end of a pipe 21 through which
the water for domestic purposes is adapted
to pass. The chamber 20 communicates
with the interior of the casing 10 through
a circular opening 22 formed in the wall of
the casing and through this opening a con-
nection is established with one of the head-
ers 17. Around each of the openings 22,
the wall of the casing 10 is provided with
a seat 23 of rectangular shape against which
the rectangular end face 17* of the header

is adapted to seat and the header is pro- -
vided inwardly of this face 17* with a,

threaded opening 24 engaged by one thread-
ed extremity of a coupling sleeve 25. The

header extends into the rectangular recess’

23* in which the seat 23 is formed so that
the rotation of the header is prevented. The
opening between the chamber 20 and the
heating chamber of the casing 10 is en-
larged around the outer end of the coupling
sleeve 25 to form a packing chamber 26 and
an inclined- annular seat.27 is formed at
the inner end of each packing chamber so

that when packing material 28 is forced.

ngainst this inclined surface 27 it is adapt-
ed to be forced inwardly against the outer

-annular surface of the coupling sleeve 25-

to form a water-tight joint between the
chamber 20 and the casing 10. The outer
portion of the ring of packing material 28

1s engaged by an annular pa(ﬁdng ring or

gland 29 which threadedly engages the out-
er threaded part of the outer extremity of
the coupling sleeve 25 and which is open at
its outer end to permit water to pass there-
through into or from the coupling sleeve.
The packing gland'29 is provided with op-

positely disposed notches 29* in its outer.

end so that 1t may be engaged by a wrench
and the coupling sleeve 25 is provided with
notches 25* for the same purpose. To per-
mit access to the coupling for assembling
and disconnecting the same, each boss 19 is
provided opposite the coupling slceve 25
with a thremf:ad opening 30 which is normal-
ly closed by a threaded plug 31 having a
reétangular projecting head 31* adapted to
be engaged by. a wrench. '

: BK means of the foregoing construction,
the headers 17 at the upper and lower ends
of the heating coil 16 are detachably con-

- nected to the walls of the casing 10 in such

a way as to communicate with the cham-
bers 20 of the bosses 19 and the water to be
heated passes through one of the pipes 21
thence through one of the chambers 20 and
after going through the heating coil 18,
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passes outwardly through the other cham-
ber 20 and the other pipe 21. If for any
reason it is desirable to withdraw the heat-
ing coil 16 for renewal or repair, the cover
11 of the casing 10 may be removed and
the plugs 81 may be removed from the bosses
19 after which the operator may detach the
packing glands 29 and the coupling sleeves
25 and thereby permit the disconnection of
the heating coil 16 from the casing 10 with-
out detaching the pipes 21 through which
the water for domestic use is circulated to
and from the heating device. In this way
the heating coil may be renewed or repaired
or the packing joints may be adjusted or
the packing removed without in any way dis-
turbing the connections of the pipes 21 with
the walls of the casing.

In Figure 3 of the ﬁrawings there is illus-
trated a modified form of casing construc-
tion according to which the casing 35 having
a detachable cover 36 is provided with a pro-
jecting boss 37 having a threaded aperture
38 therein normally closed by a plug 39.
This plug 39 is located opposite the openings
40 through the wall of the casing in which
there is mounted the threaded coupling
sleeve 41 having connection with the header
42 of the heating coil at one end and having
a threaded connection at the other end with
the packing gland 43 which serves to com-
press the annular ring of packing material
44. In this form the wall of the chamber
45 within the boss 37 is provided with an-
other thredded opening 46 above the plug 39
to permit the horizontal extension of a pipe
47 through which the water for domestic
purposes is circulated to or from the heating
device. ,

A modified form of means for forming a
fluid-tight joint between the heating coil
and the wall of the casing is shown in Fig-
ure 4 where the casing 50 is illustrated as
having a projecting boss 51 provided with
an interior chamber 52 from which an open-
ing 53 leads through the wall of the casing
to the heating chamber 54 of the casing in
which the heating coils are located. 'The
heating coils have connected thereto the
header 55 which is provided with a rectangu-
lar or other non-circular. portion 56 ar-
ranged to project into a similarly shaped
recess 57 formed in the wall of the casing
around the opening 53, the recess forming a
seat 57* around the opening for .a gasket 58
which extends around the inwardly project-
ing portion 59 of the header. The header
55 has an opening within the part 59 and
this opening is internally threaded for de-
tachable engagement with a packing gland
60, the outer enlarged portion 60* of which
substantially fits the outer enlarged portion
53* -of the opening 53. Within the inner
gart of the opening 53* and around the re-

uced portion of the gland 60 there is thus
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formed an annular packing chamber in
which is mounted packing material 61, soime
of which may extend around the annular
part 59 of the header. The wall of the pack-
ing chamber may be provided with an an-
nular beveled surface joining the enlarged
portion 53 of the opening 53 with the re-
duced portion 53* which surrounds the part
59 of the header. The wall of the chamber
52 is provided with an opening 62 adapted
to be engaged by a detachable plug so that
access may be had, to the packing gland 60
without detaching the pipe which engages

-the opening 63 in the upper end of the cham-

ber 52. :A similar construction may be em-
plplyed at the lower ends of the heating
coils. ' : ’ .

In Fig. 5 of the drawings there is illus-
trated a modification in which the casing 65
has mounted therein a heating coil 668 pro-
vided with a header 67 having a tubular
nipple 68 extending therefrom into the open-
ing which is formed in the boss 69 located

on the side of the casing. The header 67

engages a seat .70 around the opening 71
which is engaged by the nipple 68. The
opening 71 is enlarged outwardly from the
seat 70 to form a packing chamber 72 con-
taining -suitable packing material which is
adapted to be compressed by a. packing
gland 78 having a hexagonal flange 73°
which overlies the outer end of the boss 69.
This packing gland is adapted to be forced
inwardly to compress the packing material
around the nipple 68 and, in the embodi-
ment shown in Fig. 5, this is accomplished
by internally threading the gland 73 as
shown at 73> so that when the gland is in-
serted it threadedly engages the externally
threaded nipple 68 and thus compresses the
packing material within the packing cham-

“ber while at the same time forcing the head-

er 67 against its seat 70. The gland 78
is also threadedly enga%ed, by the external
pipe connection 74 so that a connection to
the water supply or circulating pipe is estab-
lished directly through the gland. Other
parts of the construction; may be as illus-
trated in Fig. 1 and upon removing the
gland 73 from its engagement with the nip-
ple 68, the parts may be disassembled.

The modification 1llustrated in Fig. 6 of
the drawing comprises a casing 75 hawving
mounted therein a heating coil 76, the ex-
tremity 76* of which extends into the open-
ing 76 formed in the wall of the casing and
through the boss 78 which is cast integrally
with the wall. The outer portion of the
opening 77 is enlarged: to form a packing
chamber 79 in which suitable packing mate-
rial is mounted and this enlarged portion
of the opening is internally threaded as
shown at B0 to be engaged by the externally
threaded packing gland 81.
gland is forced inwardly it compresses the

When this

z

packing material in the chamber 79 thus

forming a water-tight chamber around the -

extremity 76* of the heating coil while at
the same time serving to hold the coil in
place.  The outer end of the packing gland
81 is internally threaded to be engaged by
the pipe 82 through which the water circu-
lates to or from the coil 76. This modifica-
tion of ‘the connection of the coil with the
external pipe may be employed with a heat-
ing unit having the other parts thereof con-
structed as shown in Fig. 1. L

In this specification and in the accompany-

ing claims the invention is referred to as a

water heater but it may of course be used
to heat oil or other liquids. _

Although certain embodiments of the in-
vention have been illustrated, and described,
in the foregoing specification, it will be un-
derstood that the invention may be embod-
ied in various other forms within the scope
of the appended claims. -

I claim: R

1. A water heater comprising a casing
having an opening in its wall, an auxiliary

.casing carried by said first named casing

and having - communication therewith
through said opening, a heating element

terminating in a tubular member located in

said opening, packing material engaging
said tubular member in said opening, and
means for compressing said packing ma-
terial. . :

2. A water heater comprising a casing
having an opening in its wall, an auxiliary

80

90

-100

casing carried by said first named casing and -

having communication therewith through
said opening, a heating element terminating
in g tubular member located in said open-
ing, packing material engaging said tubular
member in said opening, means for com-
pressing said packing material, and a water
pipe connection communicating with said
auxiliary ca,sin%l. -

8. A water heater comprising a casing
having an opening in its wall, an auxiliary
casing carried by said first named casing and

105

“110

having communication therewith through

said opening, a heating element mounted in
said first named casing and terminating in
a tubular extension located within said open-
ing, packing material engaging said ex-
tension, and means for compressing said
packing material around said extension.
4. A water heater comprising a casing
having an opening in its wall, an auxiliary
casing carried by said first named casing and
having communication therewith through
said opening, a water pipe connection com-
municating with said auxiliary casing, a
heating element mounted in said first named
casing and having a communicating mem-
ber projecting into said opening, and means
for forming a water-tight connection be-
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tween said communicating member and the
wall of said first named casing.

5. A water heater comprising a casing
having an opening in its wall, an auxiliary
casing carried by said first named casing and
having communication therewith through
said opening, a water pipe connection com-
municating with said auxiliary casing, a
heating element mounted in said first named
casing and having a communicating mem-
ber projecting into said opening, means for
forming a water-tight connection between
said communicating member and the wall
of said first named casing, and means for
permitting the release of said water-tight
connection and the removal of said heating

element. from said first named casing while.

said wdter pipe connection remains-in con-
nection with said auxiliary casing.

6. A water heater comprising a casing
having an opening in its wall with a seat
around said opening, a heating coil having a
part engaging said seat around said open-
ng, a coupling sleeve engaging said part
of said heating coil and extending through
said opening, packing material engaging
said sleeve within said opening, and means
for compressing said packing material, said
casing having an extension provided with a
chamber communicating with said sleeve,
and means detachably mounted on said ex-
tension for permitting the detachment of
said heating coil from said .casing.

7. A water heater comprising a casing
having an opening in its wall with a seat
around said opening, a heating coil having a
part engaging said seat aroun§ said opening,
a coupling sleeve detachably engaging said

part of said heating coil and extending:

through said opening, packing material
mounted within said opening, and means
for compressing said packing material, said
casing having an extension provided with a
chamber communicating with said sleeve,
and means mounted in the wall of said ex-
tension for permitting the detachment of
said heating coil from said casing, and a
water pipe having communication with the
chamber of said casing extension. -

8. A water heater comprising a casing,
an auxiliary casing carried by said first
named casing and having communication
therewith through an opening, a water pi]
connection communicatnig with said auxil-
iary casing, a heating coil mounted in said
first named casing, a header connected with
said coil and located opposite said opening,
& coupling member carried by said header
and projecting into said opening, means for
forming a water-tight connection between

said coupling member and the wall of said

casing around said opening, and a plug de-
tachably engaging the wall of said auxiliary
casing opposite said last named means.

9. A water heater comprising a casing, an

- packing material, and plugs

1,769,735

auxiliary casing carried by said first named
casing and having communication theréwith
through an opening, a water pipe communi-
cating with said auxiliary casing, & heating
coil mounted in said first-named casing a
header connected with said coil and located
opposite said opening, a coupling mounted
in said opening and detachably engaging
said header, means for forming a water-
tight connection between said coupling imem-
ber and the wall of said casing around said
opening, and a plug detachably engaging
the wall of said auxiliary casing opposite
said last-named means.

10. A water heater comprising a casing
having a plurality of openings in its walls,
said casing having extensions provided with:
chambers communicating with said open-

* ings, water pipes communicating with the
chambers of said extensions, a heating coil
located in said casing, means for circulatin

heated water through said casing aroun

said coil, headers connected with the oppo-
site ends of said coil, said casing having a
seat around each of said openings engaged
by one of said headers, a coupling sleeve
threadedly engaging each of said headers
and extending through one of said openings,
packing material located around each of said
sleeves, said casing having annular seats in-
clined to the axes of said coupling sleeves

.and engaged by said packing material, pack-

ing glands threadedly engaging the outer
ends of said sleeves for compressing said
detachably en-
gaging the extensions of said casing opposite
said coupling sleeves for permitting the re-
moval ofpsaid coupling sleeves and said pack-
ing glands. -

11. In a fluid heater, the combination of
an outer casing having pipe connections for
including the casing in a fluid system, means
within tEe casing to provide a separate pas:
sage for fluid, and pipe connections to the
casing to include saitfeinner means in an-
other fluid system, said casing having a re-
movable cover, together with coupling ele-
ments permitting removal of said inside
means from said casing without disturbing
any of said pipe connections to said casing,
said inside means comprising a tubular coil
provided with a head at each end thereof,
said casing having external hollow exten-
sions for tﬁe said pipe connections by which
the said inside means is included in said
other fluid system, together with devices for
detachably holding said heads in position
within the casing. ‘

12. In a fluid heater, the combination of
an outer casing having pipe connections for
including the casing in a fluid system, means
within the casing to provide a separate pas-
sage for fluid, and pipe connections to the

-casing to include said inner means in an-

other fluid system, said casing having a re-
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movable cover, together with coupling ele-
ments permitting removal of said inside
means from said casing without disturbing
any of said pipe.connections to said casing,
said coupling elements comprising upper
and lower heads for said inside means, said
casing having hollow extensions in commu-
nication with said heads, together with fas-
tening devices detachably holding said heads
in position, said hollow extensions being pro-
vided with said last-mentioned pipe connec-
tions to the casing.

In testimony whereof I have subscribed

my name.
WALTER A. DALEY.



