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BIRDSILL HOLLY, OF LOCKPORT, NEW YORK.

STEAM HEATING-RADIATOR.

SPECIFICATION forming part of Letters _Patent No. 232,821, dated October 5, 1880.
| Application filed April 2, 1879.

To all whom it may concern : |
Be it known that I, BiRpsiLn HOLLY, of

Lockport, in the connty of Niagara and State

of New York, have invented anew and useful
Improvement in Radiators, which improve-
ment 1s fully desecribed in the following specifi-
cation and accompanying drawings,in which—

Figure 1 is a back view of my improved

radiator, partly in elevation and partly in sec-
tion. Tig. 2 is a vertical transverse section in
the linexzx of Fig.1. TFig.3isatop view of the
lower reservoir or chamber as it appears when
the heating-pipes are removed. Tig. 4 is a
vertical sectional detail of a portion of the
lower chamber, showing the construction of the
uniting-bolts and their bearings or abutments.
Fig. 5 18 a detail view of a modified construc-
tion of one of the ports of the chamber open-
Ing into the heating-pipes. Fig. 6 is a front
view of the radiator connected with a street-
main steam-supplying apparatus and with a
condensed-water-collecting apparatus.
This invention relates to steam heating-ra-
diators, and is particularly adapted for use in
connection with my system of steam-heating,
patented Jaly 17, 1877, in which system the
steam is delivered to the consumer through
underground street-mains, the same as water
and gas are delivered at the present time.
The nature of my invention consists—
First, in aradiator comprising in its construe-
tlon a steam-gaging contrivance which controls
the amount of steam:pressure and determines
the amount of radiating-surface to be brought
1nto use and the height of the column of atmos-
pheric air to be maintained in the tubes of the
radiator, an upper reservoir, a lower reservoir,
and intermediate thin metal vertical radiatin o

- surfaces,said radiatorhaving asteam-induction
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creased,

pipe at its top, a condensed-water-discharge

“passage, ports leading downward into the radi-
ating-pipes, ports leading to the discharge-pipe

for condensed water,and one ormore constantly
open or valveless ports for the unrestricted
flow of atmospheric air through them accord-
ingly as the amount of pressure in the pipes
of the heating-surface is increased or de-
By this part of my invention the

atmospheric air is allowed to fill the lower res-
ervoir and lower portions of the vertical radi-
ating-tubes, and the steam is admitted under

decreased.

| perfect control into the upper reservoir and

upper portions of the said tubes, and is sup-
ported by said air while its heat is being ab-
sorbed and rapidly radiated by the thin metal
tubes, the amount of surface exposed to the
heat of the steam being in accordance with the
pressure of the steam and the rapidity with
which the heat thereof is absorbed and radiated
by the thin metal tubes, and the height of the
column of airin the tubes being greater or less
as the pressure of the steam is increased or
The surface acted upon by the
steam and by the condensed hot water on its
passage to the discharge-pipe, being very thin,

causes the air of the room to be quickly and

effectively heated, and the amount of heating-

surface brought into use can be varied accord-
1ing to the pressure of the steam upon the at-

mosphere 1n the pipes, and thus a radiator
which has sufficient heating capacity or sur-
face for the coldest winter weather can have
the amount of its radiating-surface which is ex-
posed to the direct action of the steam-heat so
reduced at will as to adapt it for mild or spring
weather. o
Second, in an index-scale and induction-
valve combined with the within - desecribed
radiator, whereby the amount of radiating-
surtace brought into action by exposure to
steam-heat may be regulated in accordance

with the requirements of the temperature of

the outer atmosphere or weather.

Lhird, in the peculiar means, hereinafter de-
scribed, whereby the parts of the radiator are
united and rendered safe against injury from
expansion by heat. -

Fourth, in the peculiar means, hereinafter
described, whereby the vertical tubes are se-
cuared in their places and prevented from leak-
ng. | o

in the annexed drawings, A represents the
base, B the head, and C C the vertical tubes,
of a radiator, secured together by vertical
bolts D. S is a supply-steam pipe provided
with asteam-gaging contrivance, as at 8/, and
connected to head B. §/ represents one or more
ports for the free flow of atmospheric air into
and out of the tubes C C. | | |

The base A and head B are provided with
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distributing-reservoirs E and ports e, the lat- -

| ter of which establish communications be-
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tween the reservoirs I8 and the tubes C C. |

Around the ports ¢’. and on the upper surface

of the lower reservoir, collars or socket-rims

a are provided, and similar collars or socket-
rims b are provided on the lower surface of
the upper reservoir.

Into the socket-rims « the lower ends of
the tubes C are fitted, and the upper socket-
rims, b, receive the upper ends of said tubes.
By this construction any water which may
collect from condensed steam in the upper

 reservoir.ds caused to escape from this reser-
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voir by way of the ports e and pass along the
inner surface of the tubes into the lower res-
ervoir without leaking through the joints.

A pipe, ¢, conducts the water from the lower
reservoir and out of the heated room to a sait-
able receiver, as illustrated in Kig. 6.

The pipe S is provided with a suitable valve
at s, operated by a stem, If, which extends
from the valve to the front of the radiator,
where it is provided with a knob, f, and 1n-
dex-finger f’. 'The front portion of the stem
IF passes through the center of an index-plate,
3, suitably fastened to the head B, which in
practice will be provided with a circular scale
having numbers representing the graduations
of a thermometer.

A numberof bolts, D, pass vertically through
the base A and head B, and by means of heads

'd at one of their ends and nuts d’ and elastic

washers d? unite the parts A; B, and O of the
radiator in such manner that the elastic wash-
ers will compensate for the expansion and con-
traction of the radiator under changes from

- heat and cold.

The bolts D are isolated from the steam 1in
the reservoir by means of hollow stays d’.
The supply-steam pipe S may be a service-

‘pipe from one of the steam-supplying street-

mains, and the waste water from the lower
reservoir may be conducted by the pipe ¢®1nto
a hot-water-distributing receiver, I, or into a
vat, 4, as seen in Fig. 6, and thus serve for
use in kitchens - and other places.

The radiator as deseribed is notintended to
besubjected to steam-pressure great enough to
force the steam into the room. Consequently

it can be made of very light material, as sheet-

iron or tin for the tubes and thin cast-iron
for the base and head, and being made of
sach materials its heating capabilities will be
oreatly enhanced,andarapid escapeotf heated
air, both by radiation through the metal and
by circulation through the port 4/, takes place.

Toheataroom orrooms with this radiator the
operator turns theknob funtil the pointeror fin-
ger f/ stands opposite a number on the index-
plate G which corresponds with the desired de-
oree of pressure in the radiator. By this opera-
tion the supply-valve is opened, and a continu-
ous current of steam is admitted to the upper
reservoir of the radiator under a relatively
high pressure. |

The steam, on entering the upper reservoir,

immediately expands until its pressure Is re- |

e | 232,821

duced in the tubes C to the proper degree—

say a little above fifteen pounds to the square
inch— which occurs' by the time it has descend-

ed the desired distance in the tubes against
the atmosphere therein, and at the same time
its heat is imparted to the metal of the radi-
ator and to the air therein. The air being
heavier than steam, and the steam by radia-

tion of its heat becoming reduced 1n pressure

supports the same at a greater or less eleva-
tion in the tubes, the point of elevation being
in accordance with the volume or pressure ot
supply-steam. During thisoperation the steam
becomes condensed, and the water of conden-
sation is collected in the lower reservoir and
drawn off through the pipe ¢

The heated air in the reservoir gives off part
of its heat to the radiator, and finally circulates
through the port &’ into the room, and at the
same time a constant supply of cold air is ad-
mitted through said port into the lower part
of the radiator.

It will be seen that the main heating por-
tion of the radiator is that which is exposed
directly to the steam, and that as is the height
of steam in the tubes C, supported by the at-
mospheric air therein, so will be the amount
of heat radiated by the radiator into the room,
while at the same time the heated air 1n the
lower portion of the reservoir circulates into
the room in a moist state, and the water of
condensation in the radiator aids in heating
the lower por{ion of the tubes.

It will be understood that the admission of
fresh steam into the radiator is at all times so
controlled thattheatmosphericairisnot wholly
expelled from the radiator, and thus an over-
flow of steam into the room through the port
b’ is prevented, no matter how high may be
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the pressure of the steam in the street-supply

maill.

[ am aware that steam-radiators made o0i

both cast and wrought metal, and also of thick

and thin sheet metal, are not new; also, that
it is old to admit steam at the top and permit
it to escape from the base of a radiator; also,
that it is common to provide radiators with
air-vents which are closed either by hand or
automatically after the air is fully expelled by
the steam from the radiator. I therefore do
not claim any of these old contrivances as my
invention; but

What I claim 19— -

1. The radiator comprising in 1ts construc-
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tion a steam-gaging contrivance, ', such as

described, an upper reservoir provided with
a steam - supply pipe, S, and ports ¢, a lower
reservoir having ports ¢/, thin metal radiating
vertical surfaces C, one or more constantly-
open or valveless ports, b/, for the continuous
passage of atmospheric air through them, and

‘a port, €2, for the escape of water of condensa-

tion, substantially as and for the purpose de-
scribed.

2. The combination of the upper reservoir,
E and the supply-pipe S, having a valve-stem,
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I, pointer or ﬁngerl f1,and 'index-plate G, sub- y a, the tubes C, and the head B, having inner

stantially as set forth.
- 3. The combination of the base A, head B,
tubes C, bolts D, and hollow stays d? of the

5 base and head, elastic washers @2, and nuts d’y
substantially as set forth.

4. In the described radiator, the combina-

tion of the base A, having outer socket-rims,

.,_

socket-rims, b, substantially as and for the pur- 1o

pose set forth.

BIRDSILL HOLLY.

Witnesses:
LEONARD EVER:

B. D. HA1L,

LT,
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