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To all whom it may concern:

Be it known that I, STEPHEN J. GOLD, of
New Haven, in the ecounty of New Haven and
Stateof Connecticut, have invented a new and
useful Improvement in Apparatus for Heat-
ing Buildings; and I do hereby deelare that
the following is a full, clear, and exvact de-
seription of the construetion and operation of
the same, reference being had to the annexed
drawings, forming part of this specification,
in which—

Figure 1 is a perspective view of the appa-
ratus. Fig. 2 is a sectional view of the same.
Fig. 3 i3 a section of condenser and radiator,
taken through the rivets fastening the plates.
Tig. 41s a section of same, taken between the
rivets. Fig. 5 shows the several steps of the
process of fastening the plates forming the
chambers E and E’,

Similar characters of reference in the sev-
eral figures denote the same part of the appa-
ratus.

The object of this appavatus is the heating
of buildings by radiation from broad thin
chambers made the receivers and condensers
of steam generated in a suitable boiler con-
nected with the heaters and otherwise ar-
ranged, as will be deseribed.

The invention refers to the construction of
the condensers and radiators and manner of
regulating the action of the steam and con-
densation of the same.

To enable others skilled in the art to malke
and use my invention, I will proceed to de-
seribe the construction and operation of the
same.

Inhedrawings, o is the boiler and furnace,
set in masonry T, as shown in Fig. 2,m being
the furnace, fed by the opening n and sur-
rounded by the boiler 7, while the flue f' is car-
ried around the outer surface of the boiler.

J is the grate, shown in a revolved position,
and I is a conical valve filling tho feed-open-
ing n and regulating the draft of the furnace.

The above-described construction of hoiler
and furnace is not essentinl to my heating
apparatus, as any suitable boiler and furnace
may be employed,

Forming a portion of the main steam-pipe
B is the chamber C, in which is a valve A of
sufficient weight to resist the pressure of the
head of steam required and capable of being
lifted when the pressure of the steam rises

above the required head, so that the surplus
steam will pass by the pipe I3’ to the condens-
ing-chamber K/, the construction of whigh will
be hereinafter set forth. This chamber E'is
immersed in a cistern D of cold water, and is
connectod with the boiler by the pipe B, a
portion % of which may be formed of a glass
tube, for purposes hereinafter to be set forth.

The radiating and condensing chamber E
is connected with the main pipe'h by the pipe
0", the valve O regulating the admission of
steam to the said radiating and condensing
chamber, But one radiating-chamber is shown
in the drawings, thongh in practice one of such
chambers is to be sitnated in each apartment
to be warmed, the connecting-pipes of which
all enter the main pipe B between the boiler
and the valve /.

The condensing-chamber E’ and the radiat-
ing and condensing chambers or heaters E
are each composed of two plates ¢ u, of thin
sheet metal fastened together and packed so
as to be steam-tightin the following manner,
reference being had to IMig. 5.

Diagram V shows the largest plate ¢ turned
up around the edge of the plate wand acord
¢ placed upon the plate wu and against the
turned-up portion of the plate ¢ The up-
right portion of the plate { is next turned
down, as seen at W, and then both plates are
turned up, bringing the cord g upon the edge
of plate w, as shown at X. DBoth plates are
then turned down, as at Y, and flattened, as
at 7, the edge of plate w being, during the
operation, forced into the cord g throughout
the length of said edge, so as to form a per-
feet steam-tight packing in a cheap and ex-
peditious manner. The plates are also fast-
ened at various points of their surface by
rivets f passed through both plates, one plate
being indénted to bring its surface in con-
tact witli theother plate at the pointof rivet-
ing, as shown in Figs. I and 3. This con-
stroetion enables the thin metal to resist the
pressure of the steam.

The pipe B’ has inits upper surface a per-
foration R, the importance of which will be
seen in the following description of the oper-
ation of iy improved apparatus.

It will be understood from the above de-
seription that the heating of the building is
to beproduced by the continual condensation
of steam in the geveral chambers E, connected
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with the main pipe B. A deseriptionof theae-
tion of the steam in the apparatus figured in
the drawings will illustrate, therefore, the
general operation of the heating apparatus,
however modified in construction and ar-
rangementof parts by loeation and other cir-
cumstances. Theboiler being supplied with
water and the fuel in the furnace ignited,
steam will be evolved, and passing into the
pipe B, as shown by arrow 1, will, within the
limit of the weight of the valve I, exert _a_
pressure on the water in the boiler, foreing a
portion of it into the tube % until an equi-
librium is produced between the pressure of
the head of steam and the hydrostatic col-
nmn in the tube &, the height of which col-
uwn is dependent on the pressure of steam
perniitted by the weight of the valve h, and
the production of which is due to the perfo-
ration R in the top of the pipe B*'. That
such is the effect of the perforation R is evi-
dentfromwell-known philosophical principles
(not here requiring demonstration,) as thesar-
plus airis necessarily expelled by pressure
and the column in the tube & acted upon by
uncompressed air. The construction of the
said tube of glass permits the height of the
colomn to be seen. When the pressure of
the steam exceeds the weight of the valve h,
(which is adjusted to the head required,) the
valve rises and permits the passage of the
surplus steam through the pipe I’ to the con-
deusing-chamber E’, as indicated by arrows
2 and 3,and when the equilibrium is restored
the valve drops. The steam which enters
the chamber E’ is instantly condensed as
said chamberis immersed in the cold water of
the well D, and is by its construction caleu-
lated to effect speedy condensation. "The
water from the condensing-chamber flows
through the pipe B’/ to the boiler, as indi-
cated by arrows 4, 5, and G.

The above deseription shows the operation
of the apparatus in preserving the equilib-
rium of the head of steam and the hydro-
statie column on the supposition that there
is no communication with the radiating-
chamber, When, therefore, the valve O is
opened, a supply of steam will flow through
the pipe O’ to the ehamber I, and being
there distributed into a thinstratum between
the plates ¢ % is immediately condensed and
the heat evolved in condensation radiated
from the surface of the chamber, the water
flowing back to the boiler by the pipes O’
and B. The chamber E is regulated in size
by the cubic contents of theapartment to be
warmed and is placed in any convenient po-
sition and has its surface suitably orna-
mented,

The valve O regulates the supply of steam
admitted to the radiating-chamber; but be-
sides that adjustment the chamberis provided
with a valve O” O/, communiecating with the
external air and a tube S, (see Fig. 3,) which
reaches nearly to the bottom of the chamber
and at its lower extremity opens into said

chamber. The object of this valve and tube
is the expunlsion of air from the chamber on
the admission of the steam, so that the whole
sarface of the heater mayact. Theair,whon
ateam is admitted to the chamber, will be
forced into the corners, as shown by dotted
lines in Tig. 1. Consequently it must be dis-
charged from the bottom, and as there would
be a drip from the condensed steam if the
valve O’ O’ was placed in the lower portion

of the chamber the tube S is used, so as to

receive the air at the bottom of the chamber
and discharge it by the valve 0" O’ at the top.
The valve also serves to admit any desired
quantity of air to the chamber I when but
a small degree of heat is desired in the apart-
ment, the effect being to diminish the diffusion
of steam in the chamber and consequently
decrease the radiating-surface of the heater.

The valve O O of the chamber £’ serves as
a means of furnishing water to the boiler
from the cistern D, though another opening
to the boiler is provided, which is not shown
in the drawings.

The advantage of this apparatus for heat-
ing buildings consists in a great measuare in
the economy of fuel which it admits of, as a
very low pressure of steam is required for
the heating purpose, the thin sheets forming
the eondensing and radiating chambers pro-
dueing rapid condensation and radiation.
This advantageous result of the use of thin
sheets In the construetion of the chambers is
dune to' the peculiar mode of securing their
sides by the rivets f and the manner of fast-
ening and packing their edges, which enables
the thin sheets to bear the strain of the steam
without leakage. }

The self-regulating property of this appa-
ratus is another advantage in its use. This
is owing to the perforation R in the pipe B”,
which forms the hydrostatic column for sus-
taining the head of steam necessary for the
heating operation, while all steam above the
required pressure is passed to the condenser
and returned as water to the boiler through
the hydrostatic column. Thisself-regulating
property gives a security to the nse of steam
as a heater not possessed by any otherappa~
ratus, as nothing is required but to keep up
the fire, and the necessary amount of steam,
and no more, will be conveyed to the condens-
ers and radiators in the several apartments
to be warmed.

What I elaim as my invention, and desire
to secure by Lelters Patent, is—

1. The combination of generator, radiator,
and condenser, as herein deseribed, for the
purpose of heating buildings when the con-
neetion between the generator and condenser
is perforated, as specified, so as to admit of
the formation of a hydrostatic column bal-
ancing the pressure of steam on the valve 2
and permitting the water from the condensa-
tion of the steam to return to the generator,
as hereinbefore specified,

2. The mode of regunlating the quantity of
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steam admitted to the radiator by means of
the valve O’ O’ and tube s, constructed and
operating as set fortl.

3. The herein-described method of produe-
ing a steam-tight connection between the
plates of the condensing and radiating cham-
bers K B’ by means of a cord packed between
the edges of the plates, substantially as set
forth,

4. The securing of the thin metallic sheets
forming the chambers E and E’ by depress-
ing and riveting, as shown in Fig. 3, for giv-
ing the requisite strength to withstand the

outward pressure of the steam in a simple
and economieal manner, the mode of secur-
ing the sheets by stays, as used by Watt and
others, being expressly disclaimed, as also the
employmentof the thin metallic sheets as ra-
diators,

Intestimony whereof I havehereuntosigned
my name before two subscribing witnesses.

STEPHEN J. GOLD.
Witnesses:
GEO, PATTEN,
SAML. GRUBB.
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Administrator
Note
This is Stephen J. Gold's radiator.  It's about five feet wide and 3-1/2 feet high.  





Administrator
Note
Here's a side view of the radiator.  As you can see, it's very thin, less than a half-inch from front to back




Administrator
Note
Note the way they painted it to look like wood.  




Administrator
Note
And a close-up of Mr. Gold's radiator valve.  I found this radiator and valve in a house in Claverack, New York in 1987.  A modern radiator (circa-1900) had replaced this one, but other Gold radiators were still on the job.  The house was built in 1857 and the radiators had been working for 130 years.


