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UNITED STATES PATENT OFFICE.

JAMES JOHNSON, OF CHESTER, PENNSYLVANIA.

WATER-HEATER.

1,050,548,

Application filed December 4, 1911,

To all whom it may concern:

Be it known that I, Janes Jounsox, a citi-
zen of the United States,residing at Chester,
in the county of Delaware and State of

5 Pennsylvania, have invented a new and use-
ful Water-Heater, of which the following is
a specification.

This invention has reference to improve-

ments in water heaters and is designed more

10 particularly to provide a means whereby hot
water may be supplied en demand, the heat-
ing agent being gas or any other convenient
heating material.

In accordance with the present invention

15 there is provided a heating unit which may
be readily multiplied into a series of con-
nected units where greater heating capacity
is desired than is furnished by one unit.
The units are each in the form of a single

20 casting with a tortuous channel therethrough
produced by a series of oppositely directed
alternately arranged webs, which latter are
*in part made hollow so that the products of
combustion may pass therethrough, and in

25 the spaces between the webs, which lat-
ter are appropriately separated for the

" purpose, heat flues are introduced so
that the products of combustion have
other paths than the hollow webs through

30 the body of water contained within the
unit when in operation. The last named
heat flues may be in the form of pipes locked
in water tight relation to the walls of the
unit and open at the ends outside the heat-

85 ing unit so that a heating agent will readily
traverse the pipes and may be directed
through the hellow webs or baffles within
the heating unit in a direction substantially
perpendicular to the direction of travel of

40 the products of combustion through the
pipes, whereby there is provided a broad
expanse of heating surface in operative re-
lation to thin bodies of water traveling in a
tertuous path through the heating unit, and

45 the water is quickly heated and may even
be superheated since it is caused to travel
toward the source of heat at different points
in its passage through the heating unit.

To conserve the heat, the heating unit or |

50 series of heating units where more than one
1s employed, is inclosed in a suitable casing
which may be made to alarge extent thermo-
insulating and may, furthermore, be made
of ornamental appearance by the employ-

85 ment of a tiling or like external lining.:

Specification of Letters Patent.

Patented Jan.14,1913.
Serial No. 863,585,

The invention will' be best understood
from a consideration of the following de-
tailed description, taken in connection with
the accompanying drawings forming a part
of this specification, with the understanding
that while the showing of the drawings is
confined to one practical form of the inven-
tion it is susceptible of being embodied in
other practical forms retaining the same
principle of operation and, therefore, the in-
vention is not confined to any exact con-
formity to the embodiment illustrated in the
drawings but may be variously changed and
modified so long as the salient features of
the invention are retained and the end
sought is obtained.

In the drawings:—TFigure 1 is a perspec-
tive view of a water heater constructed in
accordance with the present invention. F ig.
2 is a bottom plan view thereof. F ig. 3 is a
section on the line 8—8 of Fig. 1. Fig. 4 is
a section on the line 4—4 of Fig. 2. Fig. 5
1s a section on the line 5—5 of Fig. 2. T ig. 6
is a section on the line 6—6 of Fig. 2. Fig. 7
is a section on the line 7—7 of T 1g. 2.

Referring to the drawings there are
shown heating units 1, 2, 3, respectively,
each of which may be substantially identical
with the others and, therefore, a description
of one will apply with equal force to the
other two, but it will be understood that
while in the drawings the heater is shown
as made up of three units, a heater of Jess
capacity may be made up of one or two
units, and if greater capacity be desired
more than three units may be emploved.

Each unit comprises a substantially rec-
tangular casting having top and bottom
walls 4, 5, respectively, end walls 6 and side
walls 7, the latter being comparatively close
together so that the unit is much thinner as
regards the distance between the walls 7
than it is long or high, it being customary
in practice to arrange the units so that the
walls 7 are practically upright. Adjacent
the ends 4 and 5 the side walls 7 are sep-
arated one from the other to a greater ex-
tent than elsewhere, as indicated at 8. In-
side the walls of each unit there are spaced
webs. 9, 10, respectively, the webs 9 rising
from the bottom wall’5 and the webs 10
depending from the top wall 4 and each
stopping short of the opposite top or bottom
wall, as the case may be.” The webs 9 and 10
alternate and extend from one side wall 7 to
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the other so that there is produced through-
out the interior of the unit a tortuous pas-
sage, the end of each web 9 and 10 remote
from the wall carrying said web terminat-
ing at about the point where the expanded
portions § of the walls 7 begin. The webs 9
and 10 throughout the greater portion of
their length have elongated passages 11
therethrough opening through the side walls
7, but having no communication with the
interior of the casing constituting the walls
of the heating unit. -

Through the top and bottom walls 4 and
5 intermediate of the webs 9 and 10 there
are provided alined passages 12, each of
which may be countersunk at the outer end
as indicated at 13. Through these passages
there are passed pipes 14 open at the ends
and the end porticns of the pipes are thread-
ed for the reception of nuts 14°, which lat-
ter may also be countersunk to match the
countersunk portions 13 of the passages 12,
so as to confine packing rings or gaskets
15 against the corresponding faces of the
top and bottom 4 and 5, the nuts 14° and
packing 15 serving to hold the pipes in
place and at the same time rendering the
joints water tight. The webs 9 and 10 are
in substantially parallel relation one to the
other and the pipes 14 are substantially par-
allel with the webs 9 and 10 where passing
between them, and in practice the pipes 14
are in quite close relation to the correspond-

ing walls of the webs 9 and 10, it being

customary to make the space between these
parts about one-eighth of an inch. The
channels defined by the webs 9 and 10 may
be substantially rectangular in cross section
while the pipes 14 may be round, both forms
being shown in Fig. 8. The pipes 14 are
in practice arranged upright, while the pas-
sages 11 through the webs 9 and 10 are in
practice substantially horizontal, wherefore
the passages 11 are so far as their direction
through the heating unit is concerned sub-
stantially perpendicular to the passages de-
fined by the pipes 14.

To support the heating unit, certain of
the pipes 14 are elongated and in Tigs. 4
and 5 these elongated pipes are indicated
at 142, At one end each pipe 14® receives
a T 16 having the angle portion 16* of
one T directed toward the corresponding
angle portion of the other and the straight
portion of the T is connected at the end re-
mote from the pipe 14* by a nipple 17 to an
elbow 18 carried by a bracket 19 which in
turn may be connected to a wall or any
other sumitable support. That end of each
pipe 14* remote from the T 16 is connected
to an elbow 20 directed toward the elbow
of the other pipe and each elbow is secured
to a block 21 in turn riveted or otherwise
secured to a U-shaped angle frame 22 de-
signed to support a suitable casing. In the

1,050,543

present instance the casing comprises an
mner lining 23 which may be of metal, an
intermediate lining 24 which may be of
asbestos, and an outer lining 25 shown in
the present instance as made up of tile
blocks held together by bolts 26 traversing
the tiles, asbestos lining and inner metal
lining 23. Angle frames 27, 28 embrace the
upper and lower margins of the casing, re-
spectively, and serve to hold the correspond-
ing portions of the tiles in place and also
provide an ornamental finish. The top of
the casing is pierced by a hollow nipple 29
serving as an escape flue for gases of com-
bustion as will presently appear, and this
nipple or thimble 29 serves as a means for
the attachment of a suitable smoke flue if
such be desired.

Heat is supplied by means of a burner
30 or in any other suitable manner, the
burner 30 being taken as typical of any
suitable means of supplying heat, and in
the particular instance shown in the draw-
ings the burner 30 is provided with a dis-
tributing fan 31 which tends to direct the
hot products of combustion toward the sides
of the casing, as will presently appear.

Considering the heater as made up of
three units as illustrated in the drawings,
each unit at the opposite upper and lower
corners is provided with threaded passages
39 certain of which are connected together
by screw nipples 33, the threads of which
may be right and left at the two ends of
each nipple as is customary in connecting
structures of this character. In order that
the units may be interchangeable and may
be connected up in any desived grouping
they are provided with matching passages
32, and those not in use for the reception
of nipples 83 are closed by screw plugs 34.
In order to provide for the entrance and es-
cape of water from its units whether there
be one or more than one in a heater, certain
of the pipes 14 are omitted and the openings
12 through the upper end 4 are closed by
plugs 35 while corresponding openings 12
through the wall 5 receive pipes 36, 37, re-
spectively, which may constitute the inlet
and outlet pipes for the water to be heated,
the arrangement being such that water en-
tering, say, through the pipe 36 will pass
in a tortuous path alternately up and down
through the unit into which the water en-
ters, say the unit 3, thence through the unit
1 by a like tortuous path, and finally
through the unit 2 also through a similar
tortuous path passing out through the pipe
37. Assuming the burner 80 to be active
the flame is directed over the bottom of the
several units finding its way through the
flues or pipes 14 and also through the necks
16* into the T’s 16 and through the pipes
142 out through the elbows 20, so that the
hot products of combustion pass through
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the several units by way of the pipes 14 and
14* from the bottom of the bank of units
to the top thereof and ultimately find escape
through the thimble 29. Other portions
of the preducts of combustion are directed
againgt the inner walls of the casing and
about the water containing units which are
spaced a short distance from the inner walls
of the exterior casing, and other portions
of the products of combustion find their
way through the space between the units
which are separated one from the other by
short distances. There is thereby estab-
lished a circulation of hot gases about and
between the units and also through the hol-
low webs or baffles 9 and 10, wherefore the
water within the heating units is presented
in a thin broad stream to extensive heat-
ing walls, whereby the water is quickly
raised to a high temperature being progres-
sively heated from its entrance into the
heating units to its escape therefrom and
being directed many times into close rela-
tion to the intense portion of the heating
flame since the path of the water through
each heating unit is up and down.

The burner 30 while efficient for the pur-
pose of supplying the necessary amount of
heat and distributing the same underneath
the heating units may be replaced by other
types of heat producing devices adapted to
burn various fuels, the particular means for
supplying heat not forming a part of the
present invention.

In the construction shown and described
the castings may be cheaply made, while the
flues formed by the pipes 14 are readily
introduced and secured in place in a fluid
tight manner without liability of working
loose, and such flues are readily replaced at
any time at small cost. For certain pur-
poses it may be advantageous to construct
the device in a manner different from that
illustrated, but such different constructions
do not mean any material departure from
those features of the present invention
which distinguish it from other water heat-
ers. For instance, the flues may be con-

nected to the water container by being up-

set at the ends, or brazed, and other me-
chanical expedients may be employed in
the construction as is customary in devices
of this character.

The supporting means for the water heat-
ers shown in the drawings utilizes certain
of the flues but the heating capacity of the
device is not diminished by such utilization
of certain of the flues as supports, since
these flues are placed in communication
with the source of heat by direction chang-
ing means, such as T’s and elbows.

What is claimed is:—

1. In a water heater, a heating unit pro-
vided with a water chamber having elon-
gated heat conducting flues extending there-

through in directions substantially perpen-
dicular one to the other, the elongation of
all the flues being in the same direction.

2. In a water heater, a heating unit pro-
vided with a water chamber having hollow
upright webs therein forming a torfuous up
and down passage for water through said
chamber, the hollow interiors of the webs
opening exterior to the water chamber.

8. In a water heater, a heating unit pro-
vided with a water chamber having elon-
gated spaced webs therein in staggered rela-
tion to provide a tortuous water course
through the water chamber, and flues ex-
tending through the water chamber between
the webs in the direction of the length of
the latter.

4. In a water heater, a heating unit pro-
vided with a water chamber having a series
of upright staggered webs therein defining
a tortuous up and down channel for water
from one end of the chamber to the other,
opposite walls of the water chamber and the
webs being related to define a water chan-
nel through the water chamber of substan-
tially square cross section, and flues extend-
ing through the channel in substantially
centralized relation to the branches thereof.

5. In a water heater, a heating unit pro-
vided with a water chamber having a series
of upright staggered webs therein defining
a tortuous up and down channel for water
from one end of the chamber to the other,
opposite walls of the water chamber and the
webs being related to define a water channel
through the water chamber of substantially
square cross section, and flues extending
through the channel in substantially central-
ized relation to the branches thereof, the
flues being hollow and opening through the
upright walls of the water chamber.

6. In a water heater, a heating unit com-
prising a casting having webs extending be-
tween and united to the side walls in stag-
gered relation one to the other and defining
a tortuous channel through the interior of
the casting and having passages through
them opening through said side walls, and
pipes open at the ends and there extending
through the corresponding walls of the cast-
ing, the pipes traversing the water chamber
within the casting in substantially central-
ized relation to the branches of the water
channel through the water chamber.

7. In a water heater, a heating unit com-
prising a casting having interior upright
webs in staggered relation one to the other
defining a tortuous up and down water pas-
sage through the casting, the webs being
hollow and opening through the correspond-
ing walls of the casting, and upright flues
extending through the water chamber of the
casting.

8. In a water heater, a heating unit com-
prising ‘a casting having interior upright
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webs in staggered relation one to the other
defining a tortuous up and down water pas-
sage through the casting, the webs being
hollow and opening through the correspond-
ing side walls of the casting, and upright
flues extending through the water chamber
of the casting, the flues and the hollow webs
defining passages substantially perpendicu-
lar one to the other for products of com-
bustion.

. 9. In a water heater, a water chamber
having flues in the form of pipes traversing
it, said flues extending beyond the outer
walls of the water chamber and there
threaded, nuts adapted to the threaded ends
of the flues and located wholly exterior to
the outer walls of the water chamber, and
packing interposed between the nuts and
the corresponding walls of the water cham-
ber.

10. In a water heater, a heating unit hav-
ing a water chamber with heat flues extend-
ing therethrough, said heat flues having at
the ends exterior to the water chamber di-
rection changing fittings, the fittings at one
end of the flues being provided with sup-
porting means for the heating unit.

11. fn a water heater, a heating unit hav-
ing a water chamber with heat flues extend-
ing therethrough, said heat flues having at
the ends exterior to the water chamber di-
rection changing fittings, the fittings at one
end of the flues being provided with sup-
porting means for the heating unit, a cas-
g for the heating unit, and supporting
means for the casing carried by the fittings
at the other end of the heat flues.

12. A water heater comprising a heating
unit having a water chamber with its walls

" in the form of a casting enlarged at the ends

constituting the top and bottom of the unit
when in operative position, said water cham-
ber having therewithin hollow webs integral
with the body of the casting, said webs be-
ing in staggered relation one to the other
and extending from a respective top or bot-
tom wall to the enlarged portion at the other
end of the chamber, the webs having pas-
sages therethrough elongated in the diree-
tion of the length of the webs and opening
through the corresponding side walls of the
casting. _

18. A water heater comprising a heating
unit having a water chamber with its walls
in the form of a casting enlarged at the ends
constituting the top and the bottom of the
unit when in operative position, said water
chamber having therewithin hoellow webs
integral with the body of the casting, said
webs being in staggered relation one to the
other and extending from a vespective top
or bottom wall to the enlarged portion at
the other end of the chamber, the webs hav-
ing passages therethrough elongated in the
direction of the length of the webs and open-
ing through the corresponding side walls
of the casting, said casting being also pro-
vided with alined passages through the re-
spective top and bottom walls intermediate

of the webs, and flues extending through 7

the water chamber between the webs and
also through the alined passages at the top
and bottom of the casting.

In testimony, that I claim the foregoing
as my own, I have hereto aflixed my signa-
ture 1n the presence of two witnesses.

JAMES JOHNSON.

Witnesses:

Grorce W. CuUrry,
Magor H. Jomnsrox.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents.
Washington, D. C.”
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