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- Unrrep States Patent OFFICE.

- CHARLES PHELPS, OF OSKALOOSA, IOWA.

HOT-WATER HEATER OR STEAM-GENERATOR.

SPEGIFICATION forming part of Letters Patent No. 5_14,026, dated February 6, 1894.
Application filed February 23, 1893, Verial No,463,313. (No model.)-

- To all whom it may concern:

- Water Heater or Steam-Generator; and I do
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tion uninelosed by its casing.

Be it known that [, CHARLES PHELPS, a citi- | the upper, b, on its upper surface midw

zen of the United States, residing at Oskaloosa,
in the county of Mahaska and State of Iowa,
have invented a certain new and useful Hot-

hereby declare the following to be afull, clear,
and exact description of the invention, such

aswill enable othersskilled in the art to which
it appertains to make and use the same.

My invention is that of a hot water heater
or steam generator and its object is to heat
water or generate steam for heating or other

purposes by providing an extensive heating

surface of numerouns ramifications whereby
a large volume of water in numerous small
streams is subjected directly to the influence
of the heat generated by combustion.

My invention isillustrated in the accompa-
nying drawings forming a part hereof, where-
in— - | |

Tigure 11is a perspective view of my inven-
Kig.21sa front
view with the front section detached. Fig.3
is a vertical section with one side of the cas-
ing removed showing the arrangement of the
interior and the relation of the heating cham-
bers to each other and to the chimney. Fig.
4 is a eross section on the line x, x, of Fig. 3.

Similarlettersrefertosimilar partsthrough-
out the several views. | S

I attain the objects of my invention as fol-
lows: Tarrange the heatingsurfaces of my in-
venfion in two chambers,—a fire-box, A, and
a down draft chamber, B, separated from each
other by the bridge-wall, C, the two said cham-

bers intercommunicating at the top over the
-said bridge wall.

The down draft chamber

is formed Dby the said wall, C, the chimney

40

wall, W, and the casing, 7, of the heater
(Figs. 3 and 4), and communicates with the

chimney at G. In this down draft chamber,

I provide rectangular sections, K, of tubular
water pipes, placed vertically and parallel to
the shorter horizontal axis of the heater and
arranged to allow spaces between them, each
section consisting of a seriesof parallel verti-
cal tubular water pipes, a, set with inter-

stitial spaces, the said pipes connecting, top

and bottom,with a horizontalcylindrical head-
ing, b, ¢, of a somewhat larger diameter than
that of the said vertical pines, on its convex
surface in the direction of its longer axis.
Both the said upper and lower cylindrical

capacity desired in the heater.

headings are connected by union cOnneCtions,

of its longer axis, to a vertical pipe, d, con-
necting with the horizontal distributing cyl-
inder or steam dram, D, and the lower, c,
at each end to a horizonal pipe, e, extendin

tal lateral feed cylinder, F. The size of each
section and the number of sections used. as
well as the size and number of vertieal pi?pes
therein may vary according to the heating

: To subject:
all portions of the said sections to the heat of
the gaseous products of combustion and for

‘the longest possible time with inappreciable

loss of temperature in their passage to the
chimney, I provide communication at or near
the bottom of the chimney whereby the heat-
ed products of combustion must pass over the
top of the bridge-wall, C, and down from the
top to the bottom of the down draft cham-

‘ber, B, along the entire length of the abové

described sections.

The sides and top of the fire-box or heat-
ing chamber, A, are formed of water pipes
whereby the heatingsurfaceis multiplied and
but a very small portion of each pipe fails to
be In immediate contact with the burning
fuel or the intensely heated produects of com-
bustion. The back side consists of a section,

| H, of tubular water pipes of similar construe-

tion to the above-described sections in the
dowp dra:,ft.ehamber, set in similar position,
having similar connections with the distrib-

{ uting cylinder, D, and the feed cylinder, F,

and separated from the down draft chamberp
by the bridge-wall, C. Thefrontside is g seo-
tiom, I, of tubular water pipes in general like
the baeck, H, but modified to allow a, Space, J
below for stirring the fire and removing eliﬁk:
ers and to allow an opening, K, for the intro-
duction of fuel with no loss in the fuel capac-
ity of the fire-box and with the least loss in
the amount of fire surface in the hester.
The former object I attain by ralsing a suit-
able distance above the surface of the floor
of the fire-box, the lower heading, £, of thesaid
section, by means of double elbows, g, g, and
setting in the casing a door, I, opposite to the
space thus provided for; the latter object is
attalned by making the said section, I, some-
whatshorterthan thesaid back section, H, and
T_oy connecting to each end of the upper I;ead-
ing, #,a tubular frame,?, provided with union
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connections and inclosing space sufficient for
the introduction of fuel into the fire-box
through a door, M, set in the casing opposite
thereto. The right and left sides and the top
of the said fire-box are formed of sections, O,
of tubular water pipes, set at right angles to
the longer horizontal axis of the heater and
parallel to each other,each section consisting
of a vertical water pipe, 7, on each side of the
fire-box, extending from the bottom of the
sald fire-box to the top thereof where they
are adapted to form the roof of the fire-box
either by being bent at right angles inward
or fitted with elbows, and midway from each
side on their upper surfaces are united, by
union connections, or standard pipe threads
to the vertical pipes, d, connecting with the
distributing cylinder, D, said vertical pipes,
7, at bottom adapted to conneect with the feed
or water supply cylinder, I, by being bent at
right angles outward and extended to unite
with said cylinder, or united by elbows to the
pipes, k, extending horizontally outward and
connected by union connections to the feed
or supply eylinder, If, on its convex surface
contiguous to the casing of the heater and

alonw its longer axis. In this way I provide
each section with its own inflow and outflow

pipe whereby a large volume of water is con-
ducted directly to, “and distributed over, an
extensive fire-surface and is passed directly
away from that surface into the distributing

- ¢ylinder with no loss of temperature, and also
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provide for the ready and easy disconnection
of any part of the heater for purposes of re-
pair or transportation. The floor of the fire-
box or chamberis formed of a grate, N, of any
well known construction, but preferably rect-
angular, of the same size as the eross dimen-
sion of the said fire-box and rocking in sec-
tions by any well known device, the said grate
being set in the plate, P, provided at the ( edge
of the grate opening with a slightly raised
rim, £, suppmtmﬂ* the sections of water pipes,
sald plate raised above the ground sufficiently
high to form a spacious ash-pit, Q, by means
of the standards, R and S, front and back, R
provided with a door, T, to feed air for com-
bustion and to allow the removal of ashes,
and S provided with a check-damper, U, open-
ing upward and into the chimney whereby

the ash-pit is connected with the chimney for

the purpose of checking and regulating the
fire, as set forth in my application for Letters
Patent 10 be granted on this device filed Jan-
uary 21, 1893, Serial No. 459,142.

In each of the four corners of the fire-cham-
ber, A,Lhaveillustrated a hot air supply pipe,
V,one arm of which is adapted to extend par-
allel to and in contact with the fire-surfaces
of tubes, 4, from at or near the grate, N, to a
point a short distance above the top of the
fuel, the other arm of which is adapted to ex-
tend at right angles outward into the air out-
side. Thlb dewce, as well as that just men-
tioned above, I make no application for Let-
ters Patent to be granted on in this applica- °

|
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tion, as I have made it the subject of a dis-
finet application filed on January 21, 1893,
Serial No.459,143. Thesedevices are here in-
troduced toshow theiradaptation to this form
of a steam or hot water heater.

70

The distributing eylinder, D, and water

supplycylinders F, i, I construct of a consider-
ably larger diameter than that of thetubesand
headings forming the fire surfaces inside the
casing so that a large volume of water may
be freely supplied to the extensive heating
surface and may be freely withdrawn there-
from for distribution. I provide a joint for
disconnection at m, by either a union con-
nection or by a right and left hand thread
whereby the said cylinders may be readily
diseconnected between the fire-box and down
draft chamber for the purpose of repmls or
convenience in handling.

To provide against the rusting or eating
out of the water supply eylinders, IV, If, from
the dampness and contact with the ashes, I
place them at orabout the height of the grate
from the ground and connect them in the di-
rection of their longer axis on their convex
surface contiguous to the casing of the heat-
er, to the several heating sections within.
Both the sald c¢ylinders are placed outside
the casing surrounding the heating chambers
and with their longer axes at right angles to
the planes of the heating sections within
whereby the said sections may severally be
connected therewith by direct communicat-
ing pipes, d, ¢, and k. By this arrangement
I, also, prevent the ashes from accumulating
between the vertical pipes s, and impairing
the fire surface.

The bridge-wall, C, may be of any material
which will deflect the heat and gaseous pro-
ducts of combustion to the top of the heater
but I preferably use fire-brick.

To prevent all possible loss of heat from
radiation and conduction to the outside, I in-
close the heating chambers in a casing, Z, of
brick set up closely against the water pipes
on all sides and on the top, with apertures
adapted to allow the egress of the pipes, d, e,
k, connecting the heating sections, top and
bottom, with the distributing ecylinder, D,
and the water supply cylinders, I, F, where-
by the fuel, clinker, and ash-pit doors-are the
only metallie surfaces from which the heat
can radiate.

In operation, water is fed to the horizontal
lateral feed or supply cylinders, I, F, at »n, in
any desired manner whence it passes freely
and directly toeach heating section within the
casing by means of the pipes, e, &k, where it is
subjected to a large heating surface of nu-
merous ramificationsafforded by the combina-
tion of water pipes forming the sides and top
of the fire-box, A, and arranged in the down
draft chamber, B, and where a Iarge volume of
water 1s subjected directly to the intense heat
of the burning fuel and of the heated produects
of combustlon the pipes either immediately
impinging upon the bed of burning fuel or
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env’ellop'ed and bathed in the caseous products

of combustion as they rise from the fire and-

-pass by reason of the natural draftacross the
top of the bridge-wall, C, from top to bottom

of the down drafi chamber, B, and into the
chimney at G, whereby, in consequence, an
energetie circulation of highly heated water

18 estabhshed The large volume of water

thus highly heated is freely and directly gath-
ered from the heating sections inside the cas-
ing of the heater by the series of vertical
pipes, d, into the horizontal distributing eyl-

.inder, D, whence, in any desired manner at o

it may be carried through the building and

- back to the water supply cylinders, F K.
‘Combustion is hastened or retarded by the

operation in combination with the natural-

- draft of the chimney of the ash-pit door, T,

20

and the check damper, U, the Operatlon of
this said check damper bemn' fally and mi-

nutely described in my applleatmn for Let-

ters Patent thereon, filed January 21,1893,

- Serial No. 459,142.

30

To keep the surface of the heatin o sectmns
unimpaired and the chimney unclogged from
deposits of soot during -active combustion; I
provide the device of hot air supply pipes, V
the operation of which is fully and mmutely
described in my application for Letters Pat-
ent-thereon,filed J anuary 21, 1893, Serial No.

459,143. |
In case theheater is to be used for the gen- |

. eration of steam, the horizontal water supply

35

cylinders, F, F, and the distributing cylin-
der, D,are to be made much largerin diame-
ter and the water 18 returned from D to F, F,
by pipes outside the casing of the heater

- whereby the water is kept in constant and

40

rapid circulation.
In the drawings 111ustra.t1ncr my. invention,

T have shown the preferred mode of its con--

struction, but I do not wish to limit myself to
the exact number or size of the pipes here
shown nor to the size of the several sections

- or the number of pipes therein, for it will be

readily seen that these elements will vary ac-
cording tothe amountof heat or steam sought
to be generated; but

What I do clmm as my invention or dis-
covery, and desire to secure by Letters Pat-

~ ent, 1s—

1 The ei)mbmatlon, with a heating surface

“arranged in sections to form the mde% and

55

top of a furnace and a group of heating sec-
tions placed in a down draft chamber located
back of the said furnace and communicating

- therewith at the top over a bridge-wall of fire-

c}o

brick separating it therefrom, each heating
sectioninthedowndraftchamberand theback
section of the furnace consisting of a series
of vertical tubular water pipes placed in the

- same plane parallel to each other with spaces

between, connecting at the top with a hori-
zontal cylindrical heading having blind ends
and adapted on its upper surface midway ot
its length to be connected with an outflow
pipe, and at the bottom with a horizontal cy-

lindrical heading adapted at each end to be

| connected with an inflow pipe, the front see-

il Ry

|

‘sides of the said furnace to a vertical outf

tion of the furnace consisting of a series of
vertical tubular water pipes placed in the
same plane parallel to each other with spaces
between, connecting, top and bottom, with

each end to outflow and inflow pipes respect-
ively adapted to allow a fuel-supply space
just above the upper heading and a space

between the lower heading and the grate-

frame, each heating section between the front
and back sections of the furnace consisting
of vertical tubular water pipes arranged in
twos opposite each other and horizontally ex-
tended at the top inward, the said sections
‘collectively adapted to form the lateral walls
and top of the furnace, each section connected
at bottom on each side to a horizontal in-
flow pipe and at top midway between the

oW
pipe, of two lateral horizontal water-supply

cylinders, of much larger diameter than that

of the pipes forming the heating sections, ca-
pable of dlseonneetmn at a pomt opposite to
the before-described bridge-wall, exterior to

thecasing surrounding the heating chambers,

on or about on alevel with the bottom of the
heating sections and having direct communi-
cation w1th tae bottom of the said sections
through the aforesaid inflow pipes joined by
union connections, a horizontal distributing
cylinder or steam drum capable of disconnec-
tion at a point opposite to the before-de-
scribed bridge-wall, exterior to the casing
surrounding the heating chambers and above
the same, having direct communication with
the top of the heating sections through the
aforesaid outflow pipes joined by union con-
nections, a casing of non-conducting sub-
stance, and a chlmney substa,ntlally as de-
scribed. —

2. The combination, with a heating surface
arranged in sections to form the sides and
top of a rectangular furnace and a group of
heating sections placed inadown draft cham-
ber located back of thesaid furnaceand com-
municating therewithatthetopoverabridge-
wallof fire-brick separating it therefrom,each
section in the down draft-chamber and the
back section of the furnace consisting of a
series of vertical tubular water pipes, a, par-
allel to each other and in thesame plane, con-
nected at top to a horizontal cylindrical head-
ing, 0, having blind ends, adapted midway of
its length on its upper surface to be united

70

| horizontal ecylindrical headings united at
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to an outflow pipe, d, and at bottom to a hori-

zontal eylindrical heading, ¢, adapted at each
end to be connected to a horizontal inflow
pipe, ¢, the front section of the said furnace
eonmstmfr of vertical tubular water pipes, p,
conneeted at the bottom to a horizontal cy-
lindrical heading, /,adapted at each end to be
united to an inflow pipe provided with dou-
ble elbows, g, g, to afford the space,J, between
the said heading, f, and the grate-frame, P,
and at the toptoa horizontal cylmdl 1cal head-

125
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ing, i, adapted at each end to unite with the

- frame, 7, of tubular water pipes inclosing the
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fuel-supply opening, K, said frame onits up-

per transverse tubing adapted to connect with
a vertical outflow pipe, d, the sides and top

of the said furnace formed of a series of sec-

tions, O, consisting each of two vertical tubu-
lar water pipes, 7,0one on each side of the said
furnace, extending from the surface of the
orate, N, to the top of the said furnace where
they are formed to cross horizontally from
side to center at which point they are con-
nected by means of a union connection to the
vertical outflow pipe, d, the said sections, O,
adapted at the bottom on each side toconnect
with horizontalinflow pipes, &, the water pipes

composing the several heating sections in the

two chambers placed to allow spaces between
the said pipes, and the several sectionsinthe
two chambers placed transversely to the
longer horizontal axis of the heater parallel
to each other and with spaces between, of two
lateral horizontal water-supply c¢ylinders, I,
F, one upon each side of and exterior to the
casing, Z,surrounding the heating chambers,
capable of disconnection at a point, m, oppo-
site to the bridge-wall, C, on or about on a

level with the bottom of the heating sections

and having communicationtherewiththrough
the aforesaid horizontal inflow pipes, e, /,
joined by union connections, a horizontal dis-
tributing cylinder, or steam drum, D, capa-
bleof disconnection at a point, m,opposite to
the bridge-wall, C, exterior to the casing, Z,
surrounding the heatingchambers and above
the same, having communication with the top
of the said heating sections through the afore-
said vertical outflow pipes, d, joined by union
connections, a casing of noncondueting mate-
rial, Z, having but three metallic surfaces

therein, the fuel, clinker, and ash-pit doors, -

M, 1, T, and a chimney, as and for the pur-
poses substantially as described.

3. Thecombination, with a rectangular fur-
nace having its two sides and roof formed of
heating sections consistingeach of two verti-
cal tubular water pipes one upon each side of
the said furnace extending from the surface
of the grate-floor to the top of the said fur-
nace where thevare formed to c¢ross horizon-
tally to the centerof the same and to be there
connected by means of union connections to
vertical outflow pipes, the said sections placed
in a series transversely to the longer hori-
zontal axis of the heater parallel toeach other
with spaces between, and connected at bottom
on each side to a series of horizontal inflow
pipes, thesaid furnace having its front formed
of aheatingsection consistingof aseriesof par-
allel vertical tubular water pipes arranged
with interstitial spaces in the same plane
connected at the top to a horizontal eylindri-
cal heading adapted at each end to unite with
a rectangular frame of tubular water pipes
inclosing a fuel-feeding space and connect-
ing, midway on its upper edge, by a union
connection to a vertical outflow pipe. and at

514,026

the bottom to a horizontal cylindrical head-

ing adapted at each end to unite to an inflow
pipe by double elbows providing a space be-

tween the lower heading and the grate-frame,

the said furnace having its back formed of 2
secetion consisting of a series of parallel ver-
tical tubular water pipes arranged with in-
terstitial spaces in the same plane, connected
at the top to a horizontal ¢ylindrical heading
having blind ends and adapted to connect on
its upper surface, midway of its length, to a
vertical outflow pipe, and at the bottom to a
horizontal cylindrical heading adapted at

{0

80

each end to unite with an inflow pipe, of a

down draft chamber just back of the fur-

‘nace communteating therewith at the top

and over a bridge-wall of fire-brick separat-
ing the two chambers and communicating
with the chimney af the bottomm and back,

having a group of heating sections placed

therein parallel to each other and transverse
tothe longer horizontal axis of the heater and
with spaces between the several sections,
each section consisting of a series of parallel
vertical tubular water pipes arranged with
interstitial spaces in the same plane con-
nected at the top to a horizontal ¢ylindrical
heading having blind ends and adapted, mid-
way of its length, on its uppersurface to unite
with a vertical outflow pipe, and at the bot-
tom toa horizontal cylindrical heading adapt-
ed at each end to unite with a horizontal in-
flow pipe, two lateral horizontal water-sup-
ply eylinders parallel to the longer horizontal
axis of the heater, capable of disconnection
at a point opposite to the bridge-wall separat-
ing the two healing chambers, exterior to the
casing surrounding the heating chambers, one
upon each side thereof, on orabouton alevel
with the bottom of the heating sections and
having communication therewith through the
atoresaid horizontal inflow pipes joined by
union connections and forming a series of
parallel pipes corresponding in number and
position to the said heating sections, a hori-
zontal distributing eylinder or steam drum
parallel to the longer horizontal axis of the
heater, capable of disconnection at a point
opposite to the bridge-wall separating the
two heating chambers, exterior to and above
the casing surrounding the heating cham-
bers and having communication with thetop
of the several heating seetions through the
aforesaid vertical outflow pipes joined by
union connections and forming a series of
parallel pipes corresponding in number and
position to the said heating sections, a cas-
ing of nonconducting material having but
three metallic surfaces therein, viz., a fuel, a
clinker, and an ash-pit door, and a chimney,
substantially as deseribed.

In testimony whereof L affix my signature in
presence of two witnesses.

CIIAS. PITELPS.
Witnesses: |
J. L. NELSON,
S. J. STEWART,
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