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METHOD OF HEATING BY STEAM

Application filed September 15, 1930. Serial No. 481,825,

This invention relates to an improved
method of heating by steam and has especial
reference to “vacuum” steam heating.

The term vacuum is used in this art to refer
to sub-atmospheric pressures or partial vac-
uums. .

In vacuum steam heating, steam is gener-
ated, and expanded and condensed in radia-
tors, being drawn into and helped through
the radiators by vacuum.
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When more or less heat is needed, the

steam pressure is increased or decreased, the
vacuum remaining the same, whereby a vary-
ing steam differential is employed.

12 As the flow of steam to and through the
radiators depends on this differential, this
method of employing a varying differential

. has the advantage of causing more steam to
*flow to and through the radiators when more

20 heat is needed and less steam to flow when
less heat is needed. But with this method
of operation the differential is apt to become
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so large, when the steam pressure is material-

ly increased-as to cause objectionable noise
in the radiators. - ' : ,
To overcome this difficulty and at the same
time retain the advantages of a varying dif-
ferential, T decrease or increase the vacutim a
lesser degree as the steam pressure is increased
30 or decreased. - : .
By this improved method, I 4m able to em-
ploy a differential, which varies directly with
changes in the steam pressure but which
never can become too great. Or in other
35 words, by this improved method, I am able

25

to proportion the flow to and through the p

radiators to changes in the steam pressure,
~and at the same time avoid the difficulties
before noted. :
‘This apparatus is shown in the accompany-
ing two sheets of drawings, in which
- Fig. 1 is a diagram used for explaining
the method; \ S
a5 Fig. 2 is a perspective view of a vacuum
steam heating system arranged to work ac-
cording to my improved method;
-Fig. 8 is a sectional elevation, actual. size,
of the vacuum controller, o
50 Fig. 4 is a sectional plan thereof on the
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line 4—4 of Fig. 3, and Fig. 5is a diagram
showing the electric wiring.
Referring to the drawings and in detail,
A designates the boiler, B the steam supply
pipe, C one of the radiators, D the return 55
line, and E the pumping apparatus of a vacu-
um steam heating system.
- The supply pipe B is provided with a valve
V and a pressure regulator G. The pumping
apparatus E illustrated is that shown in Re- 60 .
issue Patent No. 15,687 granted to me June
26, 1923 and consists of a receiving and sep-
arating tank H, in which the returns are re-
ceived and the air and gas separated from
the condensate, and a pump which comprises 65
a centrifugal water pump for returning the
condensate to the boiler and a hydro-turbine
air pump for creating and maintaining a
vacuum in the return line and forcing the
air and gas out of the system. ' 70
The pump I is driven by an electric motor
J, which motor is controlled by float and -
vacuum control, wired as shown in Fig. 2 or
through a magnetic starter as shown in Fig. 5. 75
The operation of this system and pump- *°
ing mechanism is well understood and by us-
ing the same, steam under a vacuum or at
less than atmospheric pressure may be uti-
lized. : _
. To practice my improved method, the vac-
uum controller is constructed as follows, ref-
erence being had to Figs. 8 and 4. :
A casing K has three diaphragms M, N, and
O-arranged therein, the diaphragms being 85
connected to move together by a spool or hub
. Pins or studs 10 are attached to the hub
P and project through the casing and are se-
cured in a thrust collar 11. :
A stud 12 is secured in the casing and the %
collar 11 is fitted to slide thereon. A spring
13 is arranged on stud 12 to bear on collar 11,
and the tension of the spring can be adjusted
by nut 14 threaded on the end of stud 12
These parts are arranged in a suitable casing
15 secured to the top of the casing K. A yoke
16 is pivoted to the casing 15 and is provid-
ed with studs 17—17 which connect the same
to the collar 11. This yoke is extended out-
wardly and forms the operating member of 100
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an electric switch S secured to casing 15.
‘This switch'is a snap switch of any approved
construction and controls the circuit which
extends to the electric motor J. As shown

-the. switch is closed, but if the diaphragms

move upwardly the switch is opened.

' The steam supply pipe B is connected to
the spaceor chamber R between diaphragms
N-and O by pipe 18, and the return line D is
connected to the space or chamber Q between

diaphragms M and N by pipe 19. . Thus the

" vacuum in the return line tends to lift dia-
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phragm N, while vacuum in the supply line
tends to pull the same down, but pressure in
the supply tends to lift N. :

It will be noted that chamber Q forms a
differential diaphragm, chamber as the ex-
posed: area of N is larger than the exposed

-area of M, and that the chamber R forins a’

differential diaphragm chamber as the ex-

posed area of N is larger than the exposed’

area of O. It will also be noted that N minus
M is much larger, than N minus O. .
The action of the diaphragms is repre-
sented by the equation .
F=[N (absolute pressure in R—absolute
pressure - in Q)-+QO (atmospheric abso-
Iute —absolute pressure in R) ]—M (atmos-
pheric absolute —absolute pressure in Q),

in which “F” represents the upward force

exerted by the diaphragms and the term “ab-
solute” is used to translate the partial vacu-
ums and pressures into terms which will elim-
inate the pressure of the atmosphere. . _
The operation can be understood by giv-
_ing a specific illustration of the operation.
Assume that area of N minus area of M is
twice area of N minus area of O and that
the maximum partial vacuum which the vac-
uum pump is designed for is twenty inches
of gercury-or minus ten pounds per square
inch. : E
The pumping mechanisimn is started in oper-
ation and the entire system is placed under
vacuum until the switch opens. Now sup-
pose steam is generated and that the same
decreases the vacuum in the supply and in
R one inch or one-half pound and also assume

that when. the supply and R are at nine- fi

teen inches, F. will open the switch. This
gives'a steam differential of an inch or one-
half pound as represented at the left of Fig.
1. This small differential' will just about
cause the steam to circulate. -

-+ Now suppose the steam pressure is raised

six pounds from the assumed minimum which
can be done by generating more steam in the
boiler, manipulating valve V or adjusting

" pressure regulator G.

~ This will give a six inch or three pound
steam differential as indicated in the middle
of the diagram, Fig. 1, thus giving the de-
‘Sir(?'dl ratio of increase of the-steam differ-
ential. : : .

)
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This ratio will continue even if the steam
pressure is increased above atmospheric pres-
sure. ‘ } : - e

For.example, if the steam pressure should
be increased twelve pounds from the assumed

- minimum, to two pounds above atmospheric

pressure, the vacuum needed in Q to open
the switch will be reduced to eight inches
or four pounds,’as shown at the right in
Fig.'1, ¢

steam differential.

giving a twelve inch or six pound

10
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From this, it will be seen I am able to ob- -

tain a differential between the supply pres-
sure and return pressure which increases as
the steam pressure increases but with a de-
creasing vacuum, and which decreases as the
steam pressure decreases but with an increas-
ing vacuum. Thus I am able to obtain the
advantages before noted. n

The figures and ratios above assumed are
for the purpose of explanation and will be
varied and departed from to meet the ex-
igencies of any particular installation with-
out departing from my invention.

T am aware that in operating vacuum'steam
heating systems, the vacuum has been de-
ereased or increased to the same degree that
the steam pressure has been increased or de-
creased, so as to obtain a substantially con-
stant differential. Asthe flow to and through
the radiators depends on the differential, by
this plan variance in the pressure or temper-
ature of the steam alone is depended upon
for heat variation. g )

My improved method distinguishes radi-
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cally from this plan, because I rely addition-

ally on a differential which varies according -
to the needs, so that more steam will be

drawn into and through the radiators when

more heat is needed and less steam when less.
heat is needed. :

The details and steﬁs herein described may

be varied by a skilled mechanic without de-
parting from the scope of my invention as
expressed in the claims. The vacuum control-
ler herein shown and described is claimed in
a divisional application for patent filed by
me January 26, 1932, Serial No. 589,014, in
pursuance of a requifement of the Patent Of-
ce. ~

Having thus fully described my invention, -

at I claim and desire to secure by Letters

atent is:— - - .

1. The method of heating by steam, which
consists in generating steam, expanding and
condensing the steam in radiators, drawing
or helping the steam through the radiators
by vacuum, increasing the steam pressure for
more heat and at the same time decreasing
the vacuum a lesser degree relatively to the
increase of the steam ressure to obtain a dif-
ferential between the steam pressure and vac-
uum, which differential will increase as the

. steam pressure incredases and the vacuum de-

creases.
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2. The method of heating by steam, which
consists in generating steam, expanding and
condensing the steam in radiators, drawing
or helping the steam through the radiators
by vacuum, increasing or decreasing the
steam pressure for more or less heat and at
the same time decreasing or increasing the
vacuum, a lesser degree relatively to the
changes in the steam pressure, to obtain a dif-
ferential between the steam pressure and vac-
uum which differential will increase as the
steam pressure increases and the vacuum de-
creases .and which differential will decrease
as the steam pressure decreases and the vae-
uum increases. _

3. The method of heating by steam, which
consists in generating steam under sub-atmos-
pheric pressure, expending” and condensing
the steam in radiators, drawing or helping the
steam through the radiaters by vacuum, in-
creasing the steam pressure for more heat
and at the same time decreasing the vacuum
a lesser degree relatively to the increase of .
the steain pressure to obtain a differential
between the steam pressure and vacuum,
which differential will increase as the steam
pressure increases and the vacuum decreases.

4. The method of heating by steam, which
consists in generating steam under sub-at-

.mospheric pressure, expanding and condens-

ing the steam in radiators, drawing or help-
ing the steam through the radiators by vac-
uum, increasing or decreasing the steam pres-
sure for more or less heat and at the same
time decreasing or increasing the vacuum a
lesser degree relatively to the changes in the
steam pressure to obtain a differential be-
tween the steam pressure and vacuum which

. differential will increase or decrease as the

steam pressure increases or decreases.

In testimony whereof I have hereunto af-
fixed my signature.

‘ ‘IRVING C. JENNINGS.




