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~ UNITED STATES

PATENT OFFICE.

CASSIUS CARROLL PECK, OF ROCHESTER, NEW YORK.

"VACUUM HEATING SYSTEM.

No. 874,118.

To all whom it mdy »cloncern: o .
Be it known that I, Cassius CARROLL

PrcK, a citizen of the United States, residing:

at Rochester, in the county. of Monroe and
State of New York, have invented a certain

- new and useful Vacuum Heating System, of

10

which the following is a specification.

My invention relates to that class of steam

heating apparatus in which a vacuum is em-~
ployed in connection with the return end of
the heating circuit to remove air and water
as fast as they accumulate, and thereby to

~ reduce the amount of initial vapor tension
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‘in;

required for effecting circulation through the
system, and insure an even and complete cir-
culation. ’ T

It consists primarily in establishing a defi-
nite ratio between valve openings in the re-
turns from the radiators, and certain radiat-
surfaces that are located between said

~ valves and a vacuum pump, or an equivalent

- device. ‘

The object particularly in view is to ob-

. viate the need of a special form of automatic,
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. paratively expensive.
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float-operated valve now in use, that is com-

" In the drawings:—Figure 1 is a cénti-é,l,

vertical section of the valve that is one of my
improvements; and Fig. 2 shows in elevation
a steam heating system equipped with my

improvements. :

-In the drawings, arrows.feathered on both
sides indicate the flow of steam; those feath-
ered-on one side indicate the flow of air; and
unfeathered arrows indicate the flow of wa-

‘ter. The compound valve 1 is designed for

connection with the return end of one of the
primary radiators-of the heating system by
the female thread. Water of condensation,
which forms in and flows out of the radiator,

settles in the chamber 3, and there deposits-

solid matter that is carried by the water to
this point, such as scales for example. The
main opening 4 of the valve is located nearly
on a level with the duct that connects it with

the radiator, in order to keep the radiator.

fully drained at all times. The valve head

. 5, which' closes on seat 6, has a relatively
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small central opening 7, into which fits a
pointed stem 8. This stem has a stufling-
box 9, and a screw thread 10 by which the
point at the lower end is made to enter hole 7
moré or less, when the stem is turned. The
main valve has a stem 11, provided with a
screw thread 12. It passes through a stufl-
ing-box 13, and is provided with a head 14

-Specification of Letters Patent. ’
* hpplication filed September 24, 1906, Serial No. 335,980,

Patented Dec. 17, 1807,

for conveniently screwing it up and down.
Cap 14* is attached to stem 11 so that the
stem 8 cannot be meddled with after it has
been set with reference to the opening 7.
Normally the main valve 5 is closed, and the
auxiliary valve 8 is open so that the air and
water pass through the ‘opening 7.  But

when it is desired to fill a large radiator

quickly. with steam, or to blow out sediment,
the main valve is opened without disturbing

“the auxiliary valve.

Boiler 15 supplies steam through valved
pipe 16 to the engine 17, and exhaust steam
may be used for the heating system through
valved pipe 18; or said system may be sup-

plied directly from the boiler through valved

pipe 19, in which a pressure reducing valve
20 may be introduced. Pipe 21, in which
there is a back-pressure valve 22, is intended
to receive the discharge of such exhaust
steam as is not needed for the heating cir-
cuit. Pipe 23-is the main supply conduit
for the heating circuit, and branch pipes 24,
in which are shown valves 24*, supply radia-
tors. 25. Branch pipes 26, Witﬁ' my new.
valves 1 (shown in detail in Fig. 1) deliver
air and water from the radiators. into main
return conduit 27. - The return pipe 27, last
mentioned (by means of the separator cham-

ber"30), discharges air into the branch pipe

28 and water into the branch 29, the air

passing from pipe 28 through the secondary, .

or auxiliary radiator 31. The return pipe 32
from this radiator 31 goes to the air and wa-
ter separating chamber 33, from which the
air branch 34 leads to the upper part of re-
ceiver 35, and water branch 34*
bottom of said receiver.

36 is'a vacuum pump operated by live
steam from the boiler 15 through valved pipe
37, and has its suction pipe 38 connected to
the vapor space in the upper portion of re-
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leads to the -

95

ceiver 35, which space occupies about one- .

half of the receiver; as indicated by water
line 39. The air from this pump is prefer-

ably discharged into the atmosphere as

shown at 40, though it may be discharged
through a radiator. Water pump 41 is op-
erated by live steam through valved pipe 42
from boller 15. It is connected with the
water space of receiver 35, and discharges
water therefrom through pipe 43 into the

‘boiler, or elsewhere.

The operation of the apparatus is as fol-
lows: In starting, live steam is first turned
into the vacuum pump 36 through the valve
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in pipe 37, so as to start the punip and re-
move air as fully as practica,blg; from all the
ipes and radiators of the heating ‘tircuit.
hen this has been accomplished and the

5 desired ".degree of vacuum—usually four
inches to eight inches, depending upon extent

of the heating system—is indicated on gage 44
(which is connected into return pipe 32)
steam is admitted to the main supply pipe 23

10 of the heating circuit, either through ex-
~ 'haust pipe 18, or through live steam pipe 19,
by opening the proper controlling_ valve.
The partial vacuum which exists in radiators

25 and 31, and in connecting pipes, allows

15 steam to fill rapidly the supply pipes, re-
turn pipes and such radiators as have their
supply valves 24* open. As steam con-
denses in radiators 25 the water of condensa-
tion flows out by gravity, aided by the vacu-

20 um in the return pipes, through valves 1,
passing through holes 7 (see Fig. 1). The
point of the valve stem 8 is so adjusted that

all water of condensation passes out of each
radiator, together with such air as corhes into

25 the radiators with the steam. The fixed
‘opening also allows a small amount of steam

- to pass into the branch return pipe 26, and

~ thence to the main return 27, and-the sec-
ondary ‘radiator 31. The purpose of the

30 latter is to condense, as far as possible, all
‘this steam which passes valyes 1, and thus
to prevent steam from reaching the vacuum
pump 36 in excessive amount, which would
make it necessary to run the pump at high

35 speed, in order to maintain the desired de-
gree of vacuum in the return.pipes, and

would also cause an objectionable amount of

hot vapor-to be discharged from the pump.
For separating air and water as it flows

40 through the secondary radiator 31, a separa--

tor 30 may be employed,-and located in the
‘water branch pipe 29. From this separator

_ the water is drained either through the bot-
tom of said auxiliary radiator-31 or around

45 1t, as shown by valved pipe.322 while the air
and steanrpass through pipe 28, and thence

- entirely fill and pass through the radiator 31.
This separator 30 is not, however, necessary,

for an ordinary pipe tee will-answer instead. .

50 After circulating through the secondary

radiator 31, air, water and uncondensed

‘steam, all flow through fpipe 32 into chamber
33, which latter is preferably, but not nec-

essarily, adapted to separate thé air from the-

55 water in order that the air may freely circu-
late through pipe 84 into the top of receiver
35, and the water through pipe 342 into the
bottom of said receiver. Finally, the air
pump 36 discharges from the receiver all air

60-and vapor that enters it, and the water

- pump 41 automatically removes the water.

The steam valve of the pump is controlled
by a float in the receiver which does not per-
mit the water to rise in it above a predeter-

65. mined level, the arrangement being the

' usual one of a pump and receiver. TIt.is gen-

erally desirable that vacuum pump 36 shall

-be. controlled by a vacuum governor 45, so

that the right degree of vacuum shall be

‘steadily and automatically maintained in 70

the return end of the heating circuit, said -
governor admitting live steam to drive the
pump . as it is needed to keep up. the pre-

seribed amount of vacuum. Vapor tension

in supply pipe 23 is indicated by a gage 46..75
For draining steam supply pipe .23, a valve
12, like valves 1, is shown in a drain pipe be-
tween pipe 23 and pipe 32 -which latter con-
stitutes a continuation of pipe 27 from radia-
tor 31 to separator 33. Port 4 of said valve 80
will in this connection be normally. closed,
and port 7 opened only to the extent needful
for discharging water of condensation which
collects in pipe 23 into pipe 32. ' .
Some heating systems with long runs of 85
piping will require higher vacuum than small
systems in v?hich the runs are short, and
where water of condensation must be lifted,
the necessary degree of vacuum required
must be provided in the heating circuit. 90
Having determined the amount of vacuum
suitable for any system, the next thing is to
determine the proper proportion of second-

‘ary radiation (represented by indirect ra-

diator 31).- This must be determined with 95
reference to the number of valves 1 and the
size of the opening 7 in these valves. The
size of the openings 7 are determined for
each radiator by the square feet, of radiating
surface which it contains, the valve stem 8 100
of each valve being set so as to allow the
escape of all air and water, with as little
steam as possible. * Obviously the larger the
amount of radiation connected to each valve

‘the larger must-be the opening 7 in each 105

valve, and consequently the greater will be
the amount of secondary radiation required
to condense the escaping steam. Having
determined the proper adjustment of the:
valve stem 8, it need not be changed, unless 110
for the purpose of clearing some obstruction.
from the opening 7.

As before stated, if steam escapes into the

return conduit and is allowed to reach the

vacuum pump, it will put an extra load upon 115
the pump, and it is to avoid this that an

‘automatic valve of some kind has heretofore

been connected into the drain pipe of each
radiator of a heating system, the automatic
action in' draining water and closing against 120
steam usually depending either on a float, or -
else on- expansion and contraction of some
substance under influence of changes of tem-
perature. But my improved system accom- .
plishes the same results by means of a sim- 125
pler valve that is permanently open, and at
the same time utilizes the escaping steam.
Valve 1 shown"in the drawings is typical.
It may be of any form that has an adjustable -
opening from the radiator to the return pipe 130



_ steam. consistent with keeping the radiator

10

15

20

28

" 30

35.

874,118

of such size that it will pass all air and water.

from the radiator with the least amount of

drained as described. In carrying out my

‘system of vacuum heating, I do not confine-

myself to the devices which are herein
shown and described for the purpose of illus-
tration, for its novel features can be .em-

bodied in variously constructed mechanism.

It is obvious that it is important to main- |-
- tain that degree of rarefaction of the air in |
[+ 4 Ina
“nation of a supply conduit, one or more ra-
"diators, “and -a  separate return conduit;

the return conduit, for which the valve stem

8 shall"be adjusted, for.if it is allowed to

change materially, the opening 7 will no
longer be adapted for the satisfactory opers-
tion of the system. : Lo -
What I claim is:— | , -
1. In a steam heating system the com-
bination of a supply conduit, one or more

radiators; -and .a return conduit; a return-

pipe from each radiator; a valve in said
pipe having a permanently open passage of

only sufficient size to keep each radiator |
drained of air and water, and adapted for

such drainage; mesns for regulating’ the
steam supply to said radiator ; and means for
maintaimng a rarefaction of air in the re-
turn conduit at a uniform degree, said re-
turn conduit embracing a secondary radiator
between said valves and the rarefying means.

2. In a steam heating system the combi-.

nation of a supply conduit, one or more ra-

diators, and ‘a return conduit; a drainage:

valve for each radiator, each having a cham-
ber adapted to receive air and water from the
radiator, and a permanently open passage

for them Both from $aid chamber to the re-.

" turn conduit; ineans for regulating the flow
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of air and water to the return conduit; and
means for maintaining a rarefaction of air in
said return conduit at a uniform degree, said
conduit embracing a secondary radiator be-
tween the rarefying means and said valves.

3. In a steam heating system the combi-
nation of a supply conduit, one or more ra-
diators, and ‘a return conduit; a valve be-

~ tween each radiator and the refurn conduit,
~ having a chamber adapted to receive air and

8

((‘

water from the radiator, and a permanently
open passage for them both from said cham-
ber to the return conduit; means for regulat-
‘ing the flow of air and water from the radia-
tor; a separator in the return conduit adapt-
ed to separate air and steam from the water
in-said return conduit; and means for main-~
taining a rarefaction of air in the return con-
duit at a uniform degree, said conduit em-
bracing a_secondary radiator between said
wvalves and, the rarefying means. ’
‘steain heating system the combi-

means for maintaining a rarefaction of air in
the return ¢onduit at a uniform degree, said
conduit inclyding & secondary radiator be-
tween the air exhausting means and the pri-
mary radiators; a drain pipe betweensaid
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_conduit and each primary radiator; a valve -

.in said pipe having an inlet port and an out-
et port nearly on the same level, a chamber

for water on' the inlet side and below said -

ports and connected with them by a valve

the head of which is adapted to close a reta~

tively large. opening,. and having a small
valve in the head; means for raising and low-
.ering said valve head, and an-adjustable stem
carried by the main valve stem and adapted
to open and close the valve opening throug
the valve head. - ... L
5. In a steam heating system, the combi-
mation of a supply-conduit, one or more ra-
diators, a return conduit, a return pipe from
each radiator, a valve in the pipe having a
permanently open passage of only sufficient
size to keep each radiator drained of air and
water, means for regulating the steam sup-

ply to said radiators, and means for- main-

taining a rarefaction of air in the returm con-
duit at a uniform degree, said return conduit
embracing & condenser between said valves

and the rarefying:means. . -

CASSIUS CARROLL PECK.

‘Witnesses:
D. GUBNEE,
L. THON.

70

75

‘80

85

90




