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'UNITED STATES

PatenT OFFICE.

EDWARD HAYES, OF ROCHESTER, NEW YORK.

WATER-HEATER.

SPECIFICATION forming part of Letters Paté_nt No, 517,572, dated April 3, 1894.
| Applica_tiﬂh filed T anuary 18,1892, Serial No, 418,432, (Nomodel.)

To all whom it may concern:

Be it known that I, EDWARD HAYES, of
Rochester, in the county of Monroe, in the
State of New York, have invented new and
useful Improvements in Water- Heaters, of

-which the following, taken in connection with

the accompanying drawings, is a full, clear,
and exact deseription. C DR

My invention relates to improvements in
heating apparatus particularly applicable for
use with the portable boilers of fire engines

~and like devices, and has for its object the

production of a simple and effective construe-

tion which is readily connected to the port-

able boiler for causing a constant circulation

of hot water to low therethrough and is read--

1ly detached therefrom for permitting the
hasty removal of the portable boiler; and to

~-this end it consists, essentially, in a heating

20

system, a water circulaling system, the water
of which is heated by the former system, a

- pair of fixed pipes connected to the water cir-

30

culating system and having their extremities
ad&pj;ed to be connected to the inlet and ount-
let pipes of the portable boiler, and movable

rods in the fixed pipes for opening c¢heck
valves upon the inlet and outlet pipes of the.

portable boiler, | . |
The invention furthermore consists in the

detail construction and arrangement of the

parts, all as hereinafter more particularly de-

- seribed and pointed out in the claims.

35

40

In describing this invention, reference is
had to the accompanying drawings, forming

a part of this specification, in which, like let-

ters indicate corresponding parts in all the
VIOWS. ' - '

Figure 1 represents an elevation, partly in

section, of my improved invention shown as
supported on sections of a pair of floors and

~ asoperatively connected tothe portable boiler

45
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of a fire engine. Fig.2is a longitudinal ver-

tical sectional view of my improved heating

apparatus. _Iig. 3isan enlargedlongitudinal

vertical sectional view of one of the pipes
projecting from the portable boiler and one
of the fixed pipesof the watercirculating sys-

tem adapted to receive the end of the boiler

pipe, illustrating clearly the rod movable in
said fixed pipe, which is shown as in its posi-
tion assumed after opening the check valve
in the pipe projecting from the boiler, and

upon the upper face of said floor.

Fig. 4 is a similar view to Fig. 3,the two pipes
being separated and the movable rod with-

drawn from operative position. - _-

of fire engine adapted to be normally sup-
ported upon a floor —a—and havingits boiler
—B~—provided with a suitable inlet and out-
let eonsisting preferably of projecting pipes
—b— and —b’— provided at their ends with

55
~—A—represents any suitable construection-

60

check valves —b*—,the pipes—b— —b'—Dbe-

ing preferably provided with removable wear-
ing ends —03—,
—c—¢'— represent a pair of fixed pipes

65

connected at one end to a water circulating -

system —C— and formed with the removable

wearing extremities —c*— having the bell
shaped outer end —c>— for receiving the

wearing end —b°— of the pipes —b—b'—,
when the portable boiler is backed into its
normal position in proximity tothe water cir-
culating system. The ends—c’— of the wear-

ing extremities —c°*— of the pipes —c—c'—
| are provided on their interior with suitable

packing —c!*—, Fig. 3, for making a tight joint
when the ends —b0°— of the pipes —b—b'—
are in position, thus permitting the circulat-

ing water to flow through the boiler from the -
~, The pipes
—c—c'— are held fixed in any desired man-

water circulating system —C

ner as by a bracket —c>— having one end
formed with suitable open eyes —c*—c®— for
receiving the wearing extremities of the pipes
and the other mounted upon the floor —g—,
and by means of the pipes —C*— and —C5—,
presently described, to which the fixed pipes
—c—c’— are respectively secured. These
pipes —C*—(C°— are passed through an open-
ing —a*— in the floor —a—, and are pro-
vided with a shoulder —a°—, which rests
Movable
within each of said pipes —c—c’— is a rod
—D— having one extremity —d— extending
beyond the pipe through a bushing —d’—
and provided with a hand piece —d?— and
the other extremity —d3>— movable in a bear-

ing —d*— within the pipe and adapted to

project beyond the outer ends —c*— of said
pipes and within the check valve —b*— for
rocking the valve piece —b*— backwardly

and opening the check valve to permit the
circulation of the wafter. -

- When the fire engine isreturned from a fire
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or other outdoor service, the operator engages
the hand engaging pieces —d*>— and draws

517,572

noted that, as shown by arrows —1— at Iig.
1, the water within the water circulating sys-

the movable rods —D— backward untiltheir | tem heated within the pipes or conduits 7o
projecting ends are within the extremities —(’—, as presently deseribed, passes from
5 —c*— so that the engine may be backed into | said pipes, which are arranged beneath the
position withoutliability of bending said rods, | portable boiler —B— into the upper chamber
and, after the engine is connected with the | or conduit —C3— through the pipes —(t—C—
water circulating system by backing thesame | into the boiler —b—, thence from the boiler 75
into suitable proximity tothe pipes —c—c¢'—, | —B— through the pipes —¢'—(C%— and into
1o the rods —D— are then forced toward the | the lower head or conduit —C?*—. - The water
portable boiler for opening the check valve. | within the circulating system is thus shut off
In order to guide the engine in its move- | from entrance into the chamber or conduit
ment upon the floor —a— toward the pipes | —IF*—, and, as previously stated, the water 80
—c—¢'— for connecting its boiler —B— with | within the pipes —c—c¢'— 1is free to escape
t5 the water circulating system —C— I prefer- | into the catch basin —E—. ' _
ably use guides —a’— consisting of ribs pro- To permit entrance of water to the wa-
~jeeting upwardly above the floor —a—. 1| ter circulating system for replenishing the
have here illustrated only one of said guides | waste caused by the operation of the engine 35
as at the outside of one of the wheels, but it | in order that its boiler may be full when
zo will be readily apparent that a second guide | starting for a fire I provide a suitable inlet
is arranged at the outside of the other wheel. | pipe —G— connected to the lower end of the
In some cases the fire engine is drawn upon | return pipe —C*— and provided with a valve
its supporting floor —a— front first instead | —g—. It is frequently necessary to remove yo
of being backed thereupon, and, as it is then | the water from the heating system, and for
25 necessary to reverse the position of the en- | permitting this operation I provide an outlet
gine, the guides —a’— are formed very short | pipe —G’— having one end connected to the
and utilized to guide only the extreme rear- | lower horizontal portion of the return pipe
ward movement of the engine when reversed | —CP—, which, it will be noted, 1s beneath the g5
-~ to ifs normal position. ' | lower head —C?»—, and having its otherend
30  When the portable boiler is quickly with- | direetly above a catch basin ~—q'—from which
~ drawn from the water circulating system, as | the water is conducted by a waste pipe —g
is required in the use of a fire engine, the op- | The outlet pipe —G’'— is formed with a valve
erator has no time to turn valves and similar | —¢g*—, which is closed when the water is cir- 100
devices, and for this reason I have provided | culating through the system —(C— and the
35 thecheck valves —b*—, which close automati- | boiler —B—. . -
cally and prevent the escape of water from | The heating system —I'— consists, essen-
the engine, it being evident that at the same | tially, of the heater —F’— having its outer
time the water in the pipes —c—c’— of the | shell —F?— formed with a suitable water leg ros
water circulating system —C— is free to es- | —F°®—, the chamber or conduit —J4— of the
40 cape from the outer ends of said pipes. Be- | shell —C?—, the feed tank or conduit )
neath these pipes, however, I provide a cateh | the pipe or conduits —F%— between the lower
basin —E— which receives the discharged | end of the tank —X°—, and the lower ex-
water and conducts the same to any suitable | tremity of the water leg —I°—, the pipe or 1ro
conduit —e— and thence into a sewer or any | conduits —F’—between the upper extremity
45 other desired reservoir. " | of the water tank and the upper extremity of
The water circulating system —C— is heat- | the chamber —F*—, and the pipe or conduits
" ed by a heating system —F—, and consists, | —F®*— between the upper extremity of the
essentially, of a series of pipes or conduits | water leg —F3— and the lower extremity of r1s
—(C’— mounted within a shell —C®*—suitably | the chamber —F*—. _
so supported beneath the floor —a—— as upon a| The heater —F’—may be of any desirable
heater shell —F?*— presently described, cham- | form,size, and construction being here shown
bers or conduits —C3—C?— at the opposite | as provided with a combustion box f’, a fuel |
ends of the shell —(C?—, which is preferably | inlet door —f?*—, an ash-box —f*—, a smoke- 120
arranged vertically, the outgoing pipe or con- | pipe —f*—, and as mounted upon a floor
55 duits —C*— opening from the upper cham- | —a*— beneath the upper floor —a— upon
ber —(C3—, the fixed pipe —c— connected to | which the engine —A—- is supported.
the pipe or conduits —C*—, the return pipe The shell —C— for supporting the pipesor
—(5— discharging into the lower chamber | conduits —C’— of the water circulating sys- 125
—(C3%—, and the fixed pipe —c’— diseharging | tem and containing the chamber or conduit;
6o info the return pipe —C5—. | —F4— of the heating system is preferably
The chambers or conduits —C®—C3— are | supported with its upper end above the corre-
formed at the opposite ends of the shell —C>— | sponding end of the heater by means of a
by means of transverse heads —C'— that cut | suitable bracket —I-— secured to the heater 13c
off these chambers from the central chamber | section —I"*—. -
65 —F*—, which, as presently stated, forms a | Thefeed tank—F°—issupported above the
part of the heating system. ' heater ~—I— upon the floor ~~g—, and may

| also be of desirable form, size, and construc-

Upon reference to the drawings it will be




- tion, being here shown as
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supported upon-a bracket —f5—.

Upon reference to the drawings and the
foregoing description of the heatlnﬂ* system
it will be evident that as clearly shown by
the arrows

from the upper extremmy of the water leg

—F*— through the pipe —F%—into the cham-

ber —K*— through the pipe —F"— to the up-

per extremity of the feed tank —F*— thenceo

through the pipe —F%— into the lower ex-
tremlty of the water leg —F3—

Water is admitted to the heatmn' system by
& pipe —I— discharging into the lower end

of the pipe —F°— and Tormed with a valve
—1~, and is withdrawn from said system by

an outlet pipe —I'—having one end opening

from the base of the Water leﬂ' —K°— and pro-

vided with a valve —i'— and the other dis-
charging into the catch basin —g'—.

It will be particularly noted that the water
or other fluid used in the heating system is
entirely shut off from the water ot the circu-
lating System so that the cireulation within
the hea,tmﬂ' system continues constantly with-
out being affeeted by the presence or removal
of the portable boiler —B—, whereas the re-
moval of the portable boiler - B— breaks the
circulation of the water circulating system.
This econstruction enables the firemen or other
attendants of the heating apparatus to use
the water from the GII‘LU.latID'T system for
bathing orother purposes, Wlthout permitting

~the Wlthdl&W&l of the water from the heatmﬂ*

35 S

system and thus affording a liability of the
same being unduly bur ned throuwh lack of

- water therem

40

The operation of my invention will be read.-
1ly perceived from the foregoing description
and upon reference to the dra,wmﬂ‘s and it

~ will be particularly noted that the pamts are

45

simple, strong and effective, and well suited
for the designed purpose; that the water of
the c1rcu1&tmg system 1s entirely shut of
from that of the heating system; that a con-

stant circulation is pa,ssed through the boiler |

of the engine when in position, and that the

- same may be readily withdrawn without the
-operation of any valves or liability of escape

55

bo

of water from the boiler of the fire engine.
1t is evident that the detail construction

and arrangement of the parts of my heating

apparatus may be somewhat varied from that

shown and described without departing from |

the spirit of my invention, hence I do not
herein limit myself to such precise detail con-
struction and arrangement. |

- Having thus fully described my 1nveut1011
what I claim as new, and desue to secure by
Letters Patent, 15—

1. The combination with a pipe connected

in the circulation of a portable boiler,and an
automatically operating check valve connect-
ed to said pipe; of a second pipe communicat-

ing with the former, and a movable rod for
rocking the valve piece of the check valve

2— at Fig. 1 the water passes

e

cylindrical and as 1' when said pipes are in eommunication, and

permitting a flow through said pipes, substan-
tially as and for the purpose set forth.

2. The combination with a pipe connected
in the circulation of a portable boiler, and an
automatically operating check valve connect-

ing with the former,and a rod mounted with-
in the latter pipe and adapted to project be-
yond the same and within the check valve

for opening the same, substantially as and

for the purpose specified.

3

ed to said pipe; of asecond pipecommunicat-

73

3. The combination with a pipe eonnected h

in the circulation of a portable boiler, and an
automatically operating check valve con-

nected to said pipe; of a second pipe commu-

nicating with the former, a rod within thelat-
ter pipe, a bushingon the latter pipe through
which said rod ismovable, and a hand engag-

| ing portion at theouter extremity of said rod,
| substantially as and for the purpose set forth.

4. The combination with a pair of pipes con-
nected in the circuit of a portable boiler,and
check valves connected to said pipesat their
extremities; of a pairof normally fixed pipes

for receiving the ends of the former pipes and
movable rods within the latter pipes for op-

erating the check valves,substantially as and
tor the purpose snemﬁed

5. The combination with a pair of pipes con-
n_ected in the circuitof a portable boiler, and
check valves connected to said pipes attheir
extremities; of a pairof normally fixed pipes
for receiving the ends of the former pipes,
movable rods within the latter pipes for op-

erating the check valves, and a catch basin

b__enea,th the ends of the ﬁ_zed pipes for re-
celving the water when the portable boiler is

-.-WIthdrawn substantially as and for the pur-

pose set fmth
6. The combination of a pipe connected in

the circulation of a portable boiler, and an-
automatically operating check Valve con-

nected to said pipe; of a second pipe commu-
nicating with the former pipe and provided
with a movable wearing extremity adapted
to encircle the projecting end of the former

pipe, and a movable rod within the latter pipe

for rocking the valve piece of the check valve
when smd pipes are in communication and

| permitting a flow therethrough, substantlally

as and for the purpose set forth.
7. The combination with a portable boiler
having an inlet and an outlet, and automati-

cally closing valves in said inlet and outlet

and a water circulating system composed of

30
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120

a shell and conduits adapted to be connected

to the inlet and outlet of the portable boiler
for passing a circulation through the same;
of a stationary heater having a water leg and

125

a heating system composed of fluid contain-

ing condmtb leading into the bottom and out
tho top of said leg and thence through said
shell in prommﬂy to the conduits of the Clr-
culating system therein. but diseconnected
therefrom for raising the temperature of the

130
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water therein without mingling the fluid in

the heating system with said water, substan-
tially as and for the purpose specified.

3. T'he combination with a pipe connected
in the circulation of a portable boiler and an
automatically operating check valve connect-

ed to said pipe; of a second pipe communi-

cating with the former, a movable rod for
rocking the valve piece of the check valve
when said pipes are in communication, a wa-
ter circulating system composed of conduits
connected to said second pipe for passing the
circulation of water therethrough, a station-

ary heater, and a heating system composed

of conduits arranged in proximity to the con-

duits of the circulating system, and discon-
‘nected therefrom for raising the temperature
of the water therein without mingling the

fluid in the heating system with said water,
substantially as and for the purpose set forth.

9. The combination with a portable boiler
mounted on wheels, guides on the floor for

sald wheels, inlet and outlet pipes leading

rearwardly from the boiler, and an outwardly-
closing flap-valve in each pipe near its end;
of a pair of fixed pipes formed without valves,
brackets rigidly supporting the front ends of
these pipes from the floor in horizontal posi-
tion to receive the ends of the former pipes,
upright pipes leading from a hot water circu-
lating system vertically through the floor and
into said fixed pipes near their closed rear
ends, a shoulder on the floor supporting said

upright pipes, a bearing in each of the fixed

pipes nearits front end, a rod sliding through
this bearing and through the rear end of the
fixed pipe for opening the valve in the first
pipe when the boiler is brought into its nor-
mal position, and a catech basin beneath the
ends of said fixed pipes, substantially as de-
scribed. | | -

10. The combination with a portable boiler
havingan inlet and an outlet; of pipes adapt-
ed to be removably connected to the inlet and

l
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outlet of said boiler when in its normal posi- 45

tion, a circulating conduit —C’— depressed
beneath the plane of the said pipes and
connected thereto for passing a circulation
through the same into the boiler, a heating
system provided with a conduit —F*— ar-
ranged in proximity to the conduit—C’— and
disconnected therefrom for raising the tem-
perature of the water therein without min-
oling the fluid in the heating chamber with
said water, a chamber I’ arranged within said

heating system and remote from either of
said conduits, and a heater also arranged
| within said system and remote from said con-

duits and from the chamber, substantially as
and for the purpose specified.

11. The combination with a portable boiler
having aninlet and an outlet; of pipesadapt-
ed to be connected to the inlet and outlet of

said boiler when in its normal position, a cir-

culating conduit —C’— depressed beneath
the plane of the pipes and connected thereto
for passing a circulation through the same
into the Dboiler, a stationary heater, and a

- heating system comprising a conduit —F*—

arranged in proximity to the conduit —C'—
and disconnected therefrom for raising the
temperature of the water therein without
mingling the fluid in the heating system with
said water, a chamber —F*— beneath the
conduit —I4— connected to said conduit and
a chamber —IF°— arranged above the con-
duits —C’'—F%— and connected to the con-
duit —F*—, substantially as and for the pur-
pose set forth.

In testimony whereof I have hereunto
siened my name, in the presence of two attest-
ing witnesses, at Rochester, in the county of
Monroe, in the State of New York, this 14th
day of December, 1891.

EDWARD HAYES.

Witnesses:

HAMPDEN HYDE,
Roy C. WEBSTER.
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