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UNITED STATES PATENT OFFICE.

JAMES F. MCELROY, OF LANSING, ASSIGNOR TO TIIE MCELROY CAR HEATING
COMPANY, OF DETROIT, MICHIGAN.

'CIRCULATING HOT-WATER APPARATUS.

- SPECIFICATION forming part of Tetters Patent No. 422,312, dated February 25, 1890.
| Application flled July 25, 1887. Serial No. .245,193. - (No model.)

Ta a',ZZ whom it may concermn:
Be it known that I, JAMES F. MCELROY, a

¢itizen of the United States residing at Lan- |

sing, in. the county of Ingha,m and State of
Michigan, have invented certain new and use-
ful Improvements 4in Circulating Hot-Water

‘Apparatus, of which the following is a rfs,peci-_r
fication, reference being had therein to the

accompanying drawings.

This invention relates to certain new and
useful improvementsin circulating hot-water
apparatus for heating railway-cars; and the
invention consists in the peculiar combina-
tion of the ordinary car-heater and its circu-
lating hot-water system as in present use,
with an attachment for heating the water by
introducing steam from the locomotive di-
rectly into it, so that the fire in the car-heater

“inay be dispensed with; except when no steam

can be derived from the locomotive. |
The object of the invention is to furnish a
safer source of heat for heating cars of a rail-
'orded by
the car-stove, the dangerous nature of which
in cases of railroad accidents is well known.
In the drawings, which accompanry this
%peelﬁeatlon Figure 1 18 a detached perspec-
tive view of a clrculatmw hot-water heater as
in present use for heatmn‘ a rallway-car, and
to which my invention is applied. Fig. 2 is
an enlarged vertical section of the Steam heat-
ing-drum, by meansg of which the steam is in-
troduced into the hot-water circulation. Kig.

- 3 is a like view with the steam heating-drum

35

in a somewhat modified form. -

A is a car-heater provided with a circulat-

~ ing hot-watersystem, of which B are the usual
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radiating=pipes near the floor of the car, C
the heating-coil in the furnace of the heate1
D the 1etum-=connect10n from the radmtmn-

pipes to the heater, and E the hot-water out-

let connection from the heater to the radiat-
ing-pipes, all the parts being arranged in the

1usual known manner. -

I is a drum or vessel, preferably of cylin-

drical shape and placed in proximity to the

-car-heater, and with this dram the outlet-pipe

E from the heater is connected at or near the

‘bottom thereof, while another pipe I’ con-
50 nects with the dmm at ‘thﬂhel‘ pomt and eg- | water of circulation and commmﬂles with it, 100

| tablishes communication with the radiating-

1

|
I

l

pipes B.
x is a steam- p1pe which takes the steam
from a t1 ain-pipe H, a portion of which is only

shown, but which is supposed to run from car 55

to car by means of suitable flexible connec-
tions, and which carries steam from the loco-
motive to the cars.

able height to trap the water in the drum to

The pipe Grises to a suit-

prevent it from flowing out through it, and 60

opens 1nto the drum at or near the bottom
thereof, its discharg e—openmﬂ' being provided
with a screen H’.

I is a medium preferably formed of a

or other matenals of like nature, a,da,pted to
form numerous interstices or channels for
the upward escape of steam and water. This
medium 1s only required to suuound the

‘quantity of shot, coarse metal turnings, gravel, 65

mouth of the discharge-opening of the steam- 70

pipe G, and may be supported on a perforated
partition I’, or fill the whole bottom of the
drum, if desired; but its height is preferably
below the 0pemno of the pipe F into the
drum. <

J is an .escape-pipe, which eonnects with
the pipe E through the overflow-pipe K and
with the drum through the air-pipe 1., the-
former rising to a ‘suitable height to trap the

75

| water in the drum to within a shmt distance 8o

i

]

from 1ts top, while the latter conmnects at or
near the top of the drum to permit the air to
escape through the pipe J, which latter is pro-
vided on top with an automatlc air-valve L/,
of any suitable congtruction, such as used f01
steam - mdmtors, to pr ovent the escape of
steam.

M is a hot-water trap pldeed at ornear the
lower end of the pipe J, to retain the overflow
in the pipe J until it has parted with its heat,

or nearly so, when it permits the outflow.

Asg such tmpS are well known and in use, I
may be permitted to omit showing its con-
struction.

In practice, steam being admitted thr ough

| the pipe G, which is provided with a suitable

valve, it will find its escape through the
numerous interstices or channels in the me-
dium placed in the drum, where it moeets the
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circulation in the absence of the heat from
the car-stove or other source of heat. 'T'he
main object of the medium I 1n the drum 1is
to afford both to the water and the steam a
large number of channels, wherein they come

in intimate contact with each other to readily |

commingle and 1impart the heat of the steam
to the water. The device is {o a certain ex-
tent self-regulating, inasmuch as the con-
sumption of &team dbpends upon the tempera-
ture and circulation of the water, and in con-
nection with the valve G the apparatus per-
mits a perfect regulation of the heat. Tlie de-
vice operates noiselessly, as the medium pre-
vents any commotion of the water at the point
of commingling of the steam and water.

The heated water being forced upward by its
own tendency as well as by the action of the i

steam, provided the latter discharges in an

- . _..|" . i _'; |;|. . - r r -
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-thus imparting its heat and sustaining the |

|

upward direction, takes its course through |

the pipe F’ into the radiators, and after cir-
culating through them flows back through
the return D, coil C, and pipe K to the drum,
thus completing the circulation.
noticed that the overtlow is taken oiff where

the water of circulation is- the coolest—that |
is, just before entering the drum—and by

means of the overflow-trap M it may De re-
tained until 1t has parted with its entire heat.
As the overflow is but small, hardly exceed-

It will De |:

ing one and one-half cubic f oot per hour, ex-

eept when steam is first turned on to cold-

water, the trap M may be omitted without in-
curring a detrimental loss of heat. The con-
neetlon into the top of the drum admits of
the escape of air, which will be forced into
the. circulation, thr(:nun'h the steam-pipe, by
allowing it to pass into ) the escape-pipe J and
out, thl"{}uﬂ‘h the air-valve L.

My object 1s to preferably operate the ap-
paratus with a very low pressure of steam,as
low as one or two pounds. It will be neces-

~ sary, therefore, in such a case to introduce
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the steam at a point as near the water-level
as possible, so that the steam in entering the
water will have to overcome the least hydro-
static pressure. With high-pressure steam it
would be immaterial as to what height the
system is tapped by the steam; but by plac-
ing such connection relatively high it will evi-
dently be necessary to depend in a more or
less degree on the force of the steam to es-
tablish the hot-water circulation. This may
readily be done by discharging the steam in
the form of a jet and contracting the drum,
as shown in the modification thereof in Fig.
3, or by adopting the devices In common ugse
with injectors for forcing or lifting the water
by the steam. Should the flow of steam into
the circulation be greater than the water can
use, so that free steam would be present in
the top of the drum, the increase in pressure

would check the inflow of steam; but, if de-.
sired, a more positive shut-offt may 'be ob-

tained by means of aregnlating device, which
operates automatically a valve in the steam-

circulation.

‘ble of condensing

system of a circulating-hot-water apparatus,
including a stove or heater, of a drum or

429,312
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pipe by the pressure of the steam in the top
of the drum.

It will be seen that in the absence of steam
the apparatus will operate in the usual man-
ner by means of a fire in the furnace of the
heater, and what enhances its simplicity and

practicability 1s that there need be no opera-

tion of valves or other devices in changing
the source of heat; and still further, both

‘sources of heat may be used jointly, as there

is no interference possible.
The drum I¥ satisfies all the requirements

cof an expansion-drum as used in connection

l‘ with the ordinary car-lieater, and it may be
provided with the usual devices for filling in

the water. It is obvious that by placing the
drum into the circulating system within- the
car the radiating heat from the drum is util-

ized to-heat the car; but without special pro-

vision. the commmwlmﬂ of steam and water
would create. commouon and noise; and there-

by form a serious objection against applying
this means of heating cars.
‘the drum not alone diffuses the steam-into nu-
‘merous channels, but it effects its condensa-~

The mediume- in

tion while it passes through the medium, and

|: thereby not only qmets the 1noise, but also
‘prevents a commotion in-the waterof circu-
‘lation, which otherwise. could not be: main-
‘tained in the system at the required level
and would cereate constant fluctuationsin.the -
The medium facilitates the ab-
sorptionof a large quantity of steam, reduces

the pressure in. the system, and: cheeks the
inflow of steam when the water is not c capa-
steam any farther.
What I claim as my invention is—.
1. The combination, with. the circulating

vessel 1n said system- through: which the
water circulates, a steam-pipe adapted to dis-
charge steam into the body of water in said

drum or vessel, and an overflow-pipe com-
municating with sald circulating system. to
carry away the surplus water of condensa-

tlon, substantially as described.
2. In combination with a 011'(3111..—,1,13111{1* liot-

water apparatus and its stove or hem er, a
drum through which the water circulates on
1ts way from the heater to the radiating syss
tem, a steam-pipeadapted to discharge stea,m

into the body of waterintosaid drum, an over-
flow-pipe communicating.with said drom, and

an air-escape pipe, all arranged. to operate,
substantially as deseribed.

3. In. combination with a Gll‘Glﬂthll”lﬂ* hot-

water apparatus and its stove or heater, &

drum through which the water circulates ver-
tically on its way from.the heater to the ra-

diating-pipes, a steam-pipe- into said drum,

arranged. to discharge the steam. in an up-

ward dlmchon from near the bottom thereof
into the body of water in

salid drum a 1ne-

dium of gravel or equivalent materia,l Sur-
rounding the discharge-opening of said steam-~
pipe, &11(1 an overflow-pipe communicating
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with said drum and discharging below the
floor of the car, substantially as described.

4. In acirculating hot-water apparatus, the
combination of a stove, a radiating system,
a drum ingserted between .the radiating sys-
tem thereof and the stove orheater, whereby
the water is caused to circulate through said

‘drum, a connection from the top of the heater

into the bottom of the drum, a. connection

from the top of the drum to the radiating |
system, and a steam-pipe entering said drum |

to discharge steam in an upward direction
into the body of the water in said drum, sub-
stantially as described. | ) |
9. The combination of a circulating hot-
water apparatus, arranged within a car and
independently operative by means of a stove,
a drum in the vertical riser of the circulat-
ing system of said apparatus, whereby the
water of circulation circulates through said
drum in a vertical direction, a main steam-
pipe connecting the car with the locomotive
or other source of steam, a branch steam-pipe

~connecting the main steam=pipe with the drum

and entering into said drum, a valve in said

branch pipe, a medium of gravel or equiva- |

lent material within the drum and surround-

~ing the discharge-opening of the steam-pipe

30

in said drum, and an overflow-pipe to carry
off the surplus water of condensation, sub-
stantially as described.

6. In a car-heating appa,-ratué of the kind

deseribed, an expansion-drum and a steam-

pipe entering said expansion-drum, whereby

s

a combined heating-chamber and expansion-
drum 1is formed, substantially as described.

7. In acar-heating apparatus consisting of
hot-water-circulating-pipesand an expansion-
drum, a steam-pipe entering said circulating
system, an overflow-pipe connecting with the
return-pipe near the heater,whereby the over-

flow 1s taken from the coldest point in the

system, substantially as described.

hot-water-circulating pipes and an expansion-
drum, a steam-pipe entering said system, an
overflow-pipe connected with the return-pipe
near the heater, and a pressure-regulating
pipe e, connecting with the expansion-drum
and the overflow-pipe, substantially as de-
scribed. |

9. In a car-heating apparatus consisting of
hot-water-circulating pipes and an expansion-

drum, a steam-pipe entering said system, an

overflow having an air-valve at the top and

extending above the water-level in such drum,
a connection with said overflow-pipe and the-
return-pipe, the pressure-regulating pipe e,
and an air-valve on said overflow-pipe, the
parts being arranged tooperate substantially

as and for the purpose described.
In testimony whereof I affix my signature,

In presence of two witnesses, this 13th day of

July, 1887, | |

. JAMES F. MCELROY.

Witnesges: . '

' J. CORNELL,
E, O. KELLEY,

3

3. In a car-heating apparatus consisting of
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