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To all whom it may concern: -
Be it known that T, James A. Do~NELLY,

"UNITED STATES PATENT OFFICE.

JAMES A. DONNELLY, OF NEW YORK, N. Y.

STEAM-HEATING APPARATUS,

1,047,622,

a citizen of the United States of America,
residing at New, York city, in the county of
Kings and- State of New
ed certain new and useful Tmprovements in
Steam-Heating Apparatus, of which the fol-
lowing is a specification, " . : ,
My invention relates'to certain novel and

-useful improyements incirculating systems,

- and has particular application to a heating

15
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system.

In the present application, by way of
illustration, I show and describe my inven-
tion employed in connection with ‘a steam
radiator system to which it has been found-

by experience to be very adaptable.
In carrying out my inverition it is my pur-

pose to provide a system embodying the de- j
sired features of economy of operation 4nd

regularity of action.

The invention consists in-the _impmveé:
ments set forth in and -fallingWﬁhin' '-,the,ﬁ

scope of the appended claims. S
In the accompanying drawings wherein one

form of my invention is delineated, Figure
1 represents a diagrammatic view of a steam -
heating apparatus embodying my invention;
Fig. 2 1s a similar view showing the system
as extending throughout a numbér of de- -

tached buildings; Kig. 8 is an elévation

‘partly in’section, illustrating the constric-

tion of the controlling‘v_alve, used - in ;the
present instance. o TS N
Similar letters and .numerals of refer

designate corresponding ‘parts throiighout'

the several views of the drawing:

thereof, wherein I have shown:my invention
applied to the vacuum system, the letter B

designates a steam generator, the steam. .

main b of which is connected with an engine
E of a usual type. The exhaust from the
engine is connected by a pipe ¢ with the
steam supply pipe or feeder S supplying the
branch pipes s. - A suitable reducing valve ¢
is_inserted into the steam main through

which live steam may be caused to enter the

steam pipe when desired.

P is a vacuum pump or other exhausting
apparatus which is in the present instance
shown as attached to the main return R to
which the several branch returns » from the
several series of radiators or. radating de-
vices M are connected.

ork, have invent-

nce

Referring now to the 'accomp;a.nyiilg. draw- K
ings in detail, and particularly to Fig. 1.

Spec‘iﬁcﬁtion of Letters Patent. .Patented Dec.17 s 1912,
Applicafion filed June 11, 1904. Serial N’o.'212,192.

- D are restricting means, such as the ordi-

‘nary automatici branch valves, and are

Placed at the outlet ends of the radiators H,

which latter are; as shown, in independent
communication : with the .common return,
there, of course, being one of such restrict.
ing valves-for-each radiator.

- In the:systern herein shown, instead of
following the usual custom and connecting
the main returns, herein indicated by R, di-
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rectly with thie outlet ends of the radiators

H through the branch returns » for the pur-
pose of permitting the outflow of fluids from
the radiator, I provide a novel form of con-
struction described in detail hereafter. One

of the essentials of this construction is a con- .

| trolling means, in the present instance, a
valve V..

: “In the drawings I show this valve
established or positioned in the branch re-
turn 7, said valve having an inlet and outlet

'to_which the pipes forming the return are

coupled.- 'While the controlling element or
valve may be of any desired and ‘suitable

| gonstruction, I have found that for many

‘purposes a valve of the natiire shown in the

drawings is satisfactory. This valve is of
the type commonly known as a diaphragm
valve and comprises the valve casing 1 hav-

ing the inlet 2 and the outlet 3. At the top

of the casing is formed a U-shaped partition -

which cuts off a portion of .the chamber 5
forming 'a ‘chamber 6 communicating with
the outlet 3, while the chamber. 5 communi-

ccates with the inlet 2. ' In the partiton 4 are

formed two thoroughfares. 8-and: 9 arranged
llon vertical line, and controlled respectively
y
a common valve rod 12. The lower end of
the valve rod 12 passes through a cap 13
closing the bottom of the casing and is con-
nected with .a, lever 14 having thereon an
adjustable weight 15." To the valve rod 12 is
attached a diaphragm 16 which is secured to
the casing by the cap 13, and the chamber 18
so formed 'is connected with the branch
steam supply pipe s by means of a small
branch pipe 19 controlled by a suitable valve
20. This chamber forms the high- pressure
chamber of the valve. The chamber-5 will
fill with water of condensation which passes
off to the pump or other point of discharge
torough the return. o
Having - described" the mechanical con-
struction of the valve I will now detail the
means by which it is operated and certain
functions it is desigred to perform. It is

the valve pieces 10 and 11 mounted upon .
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2

operated as follows: Assuming fluid to be

flowing, through the main 8 at a relatively
high pressure, such fluid passing through the
branch 19 into the chamber 18 below the dia-
phragm normally tends to close the valve
and were no counterforce employed the valve
would be held closed. But when the circu-
lation of the fluid brings it back through the

return » to the valve V, it flows into the.

chamber 5 and exerts a pressure upon the
upper side of the diaphragm 16. But as
this pressure from the return is relatively
lower than the pressure flowing from the
supply into the chamber 18, it is necessary
to employ an additional force to operate and
open or unseat the valve. In the drawings
I have shown this additional force, a weight
as at 15, but it is to be understood that‘any
equivalent or convenient means of supple-

menting the initial valve opening force may

be adopted. Thus it will be seen that the
pressure from the return plus the action of
the weight serves to balance the pressure
from the high pressure or supply main suf-
ficiently to unseat the valve and establish the
same in position to maintain a constant dif-
ference in pressure between the branch sup-
ply and return pipes of the individual radi-
ators or other branch systems. In connec-
tion with this and analogous systems a-con-
trolling agent such, for instance, as this
valve, installed . substantially as above re-
cited, is capable of performing a number of
important functions, ameng which it might
be mentioned that it controls the flow of fluid
from a plurality or series of heating agents,
such as radiators, which communicate with a
common return pipe or main, in which com-
mon return the controller is situated. For
instance, each radiator being in independent
communication with the return branch, there
flows from such radiator to the branch-a
fluid matter which may comprise steam,
water or air,-or a mixture of all or any of
these. And the air and water flowing from
all the radiators may be controlled and re-

moved by this common controlling element. -

For example, fluids flowing through the au-
tomatic restriction valves at the outlet of
the radiators passes into the common return
branch and thence into the controlling valve.
Pressure being thus raised in the return
branch the fluids escape through the now
open controlling valve to the main return or
other - suitable “point of discharge. Thus
fluids flowing from a series or plurality of
radiators through the automatic restricting
Valve thereof are automatically controlled by
a. common controlling element. Iurther-

more, I have found. that in consequence of |

the wide variation of pressure in different
parts of main pipes, according to the dis-
tance of such parts from the source of sup-
ply and exhaust, a uniform and outward
flow through the separate radiators or

1,047,622

branch systems is difficult of attainment -

without some expedient to preserve a proper
difference of pressure between the inlet and
outlet and individual radiators or control

‘systems, regardless of changes of pressure in

the main supply and return. Therefore, 1
employ as an expedient the described valve,
or similar element, in the return of the
branch systems or radiators, said valve so
controlled by the difference of pressure ex-
isting between the inlet and outlet of the
radiators or control systems as to react on
said difference of pressure and to keep it
constant. - -

It will be readily understood that as the
pressure in the chamber 5 varies, which pres-
sure ‘corresponds to the pressure in the radi-
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ator return =, the change of pressure on the

diaphragm 16 will either increase or_ de-
crease the openings at the valves 10 and 11,
thus permitting more or less escape of fluid
from  said return branch. -When the pres-
sure falls in the return, that is, in the cham-
ber 15, the decreased area of opening at the

“thoroughfares 8 and 9 serves to check the

passage of fluid between the radiator H and
the differential valve V, so that the pressure
at this point is increased and thus maintains
constant the predetermined difference of

pressure between the branch supply and the

part of the branch return included bétween

‘the radiator and the differential  valve.

When the pressure in the radiator return,
that is, in the chamber 5, rises, the pressure
on the upper side of the diaphragm 16 forces
the same downwardly and increases the
openings at the thoroughfares 8 and 9.
This causes an increased flow in the return,
and the fluid' is rapidly discharged, thus
tending to diminish the pressure in the re-
turn and so maintaining difference of pres-
sure. The degree of difference of pressure

-to be maintained is determined by the posi-

tion of the weight 15 on the lever 14 and
may be varied as conditions require.
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Tn the upper part of Fig. 1, I have shown -

the branch return » provided with a by-pass

p containing a meter M and a steam trap T. -

In Fig. 2 I have shown the system ex-
tended through several detached buildings,
S, being steam supply, R, R, the main re-
turns, H the radiating devices, s, r the
branch supply and return pipes respectively,
V the controlling valves; B the boiler, E the

-engine, P, a vacuum pump.

P .
Tt is of course to be understood that I do

pot wish to restrict myself to any particular

arrangement of the system or the construc-
tion of its parts or to the source of steam
supply, or whether it be a high or a low
pressure, as it is evident that changes can be
made without departing from the spirit of
my invention. When the pressure of the
source of steam supply is substantially con-
stant, it will be understood that the valve 20
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in the pipe connection between the steam

‘pipe s and the valve V may be closed: to cut
off the lower pressure chamber of said valve

V from the steam pipe s, under which condi-
tions the difference of pressure will be kept
constant. It will be understood that the
valve 20 is open when it is desired to employ
the valve V in maintaining the difference of
pressure constant when the pressure of
steam in the pipe s is not constant. * In prac-
tice, I place 1n the branch supply pipe s the
gage G* and in the branch returns the gage
Gand G. - o :

Having thus described my invention, what
I claim is:— _ '

1. In a heating system, the combination of

~a supply pipe, a return pipe, a plurality of

heat-distributing systems each in independ-
ent communication with said supply and re-
turn pipes, and means to control the circula-
tion through said heat-distributing systems
controlled by the relative pressures:in the
inlets and outlets thereof. .

2. In a heating system, the combination of
a supply pipe, a return pipe, a plurality of
heat-distributing systems each in independ-
ent communication with said supply and re-
turn pipes, and means for establishing and
maintaining & predetermined difference in
pressure between the inlet and outlet of any
of said heat-distributing systems.

3. In a heating system, the combination of
a supply pipe, a return pipe, a plurality of
heat-distributing systems each in independ-
ent communication with said supply and re-
turn pipes, a valve in the return g'om any
heat distributing system to the return pipe,
and means for controlling said valve by the
differential pressures in the inlet and outlet
to said heat-distributing system.

4. In a steam heating system; the com-

binatien with the main supply pipe and the
main return, of a series of radiating sections
or systems, branch supply and return pipes
connecting said radiating sections or sys-
tems with the supply and return mains, a
controlling valve in the branch return pipe
of each of said radiating sections or systems,

and a pressure motor device controlling said -

valve and controlled by the differential pres-
sures in the branch supply pipes and in the
branch returns between said valve and the
radiating section or system. 4

- 5. In a heating system, the combination
of a supply pipe, a return pipe, a plurality
of heat-distributing systems each in inde-
pendent communication with said supply

and return pipes and each containing one or -

more radiating devices, means at the outlets
of said radiating devices to restrict the
flow, and means.to control the circulation
through said heat-distributing systems con-
trolled by the relative pressure in the in-
lets and .outlets thereof. :

6. In a heating system, the combination

-

of a supply pipe, a return pipe, a plurality
of heat-distributing systems each ‘in inde-
pendent communication with said supply
and return pipes and each containing one
or more radiating devices, automatic valves
at the outlets of said radiating devices, and
means’ to control the circulation through
said heat-distributing systems controlled by
the relative pressures in the inlets and ouf-

‘lets thereof. .

7. In a heating system, the combination
of a supply pipe, a return pipe, a plurality

| of heat-distributing systems each in inde-
pendent communication with said supply

and return pipes and each containing one
or more radiating devices, means at the
outlets of said radiating devices to restrict
the flow, and means for establishing and
maintaining a predetermined difference in

pressure between the inlet and outlet of any

of said heat-distributing systems.
-8. In a-heating system, the combination

of a supbly pipe, a Teturn pipe, a plurality

of heat-distributing systems each in’ inde-

-pendent - communication with said supply

and return pipes and each containing one
or more radiating devices, automatic valves
at the outlets of said radiating devices, and
means - for ‘establishing -and’ maintaining a

predetermined difference in pressure between.

the inlet and outlet of any of said heat-
distributing systems. , T

9. In a_ heating system, the combination’
of a supply pipe, a return pipe, a plurality
of heat-distributing systems each in inde-
pendent communication with said supply
and return pipes and each containing one
or more radiating devices, means- at. the
outlets of said radiating devices to restrict
the flow, a valve in the return from any
heat-distributing system to the return pipe,
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and means-for controlling said valve by the

differential -pressures in the inlet and out-
let to said heat-distributing system.

10. In a heating system, the combination
of a supply pipe, a return pipe, a plurality

of heat-distributing systems each in inde- °

pendent communication with said supply
and return pipes and each containing one
or more radiating devices, automatic valves
at the outlets of said radiating devices, a
valve in the return from any heat-distrib-

‘uting system to the return pipe, and means

for controlling said valve by the differen-
tial pressures in the inlet and. outlet t

said heat-distributing system. - .

1L In a steam heating system, the. com-
bination with the main supplz pipe, and
the main return, of a series 0f radiating
sections or systems comprising one or more
radiating devices, means at the outlets of
said radiating devices to restrict the flow,
branch supply and return pipes connecting
said radiating sections or systems with the
supply and return mains, a controlling valve
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in the branch return pipe of each of said

_radiating sections or systems, and a pres-

sure motor device controlling said valve and
controlled by the differential pressures in
the branch supply pipes and in the branch
returns between said valve and the radiat-
ing section or system. - T
12. In a steam heating system, the com-
bination with the main- supply pipe, and
the main return, of a.series of radiating
sections or systems comprising one or more
radiating devices, automatic valves at the
outlets -of said radiating devices, branch
supply -and return pipes connécting said

radiating sections or systems with the sup- |

1,047,622

ply and return mains, a controlling valve

in the branch return pipe of each of said
radiating sections or systems, and a pres-
sure motor device controlling said valve, and

controlled by the differential pressures in

the branch supply pipe and in the branch
return between the said valve ahd the radi-
ating sections or systems. -

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses. : » :
JAMES A. DONNELLY.
Witnesses: ‘
A. Faper pu Faugr, Jr., '
~ Raena H. Yoprzry.
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