: (No M_oiel.)__' * 4 Sheets—>Sheet 1.

‘A. G, PAUL.,
ST‘EAM HEATING SYSTEM.

No. 604,335. - Patented May 17, 1898,

i
|

Y

HIE

2 )

| ==

INVENTOR=




(No Model.) - ' ' 4 Sheets—Sheet 2.
- - ' - A, G. PAUL. B -
STEAM HEATING SYSTEM.

‘No. 604,335, - Patented Ma,y 17, 1898,

/

MQ*«
\%‘\\‘\‘\“

la 2

VAQ\\

IINII:!

'WITNESSES: o - INVENTOR

ATTORN EYS




(No Model.)

No. 604,335,

Fig 4

‘A. G. PAUL.
STEAM HEATING S‘Y*.STEM.-]

4 Sheets—Sheet 3.

Patented May 17, 1898.

I‘a I

WITNESSES :
AWWMMA%Q@—M%%
,,aﬁf

RI7

-7
INVENTOR

@Wf//

ATTORNEYJ




“(No Model.) SR N L 4 Sheets—Sheet 4
- - A, G.PAUL. - '
STEAM HEATING SYSTEM.

No. 604,335, o Patented May 17 1898

#ge 20

T '
. )
- ' .
il .
-
. Pl . _ W
'

e A T e e
- - ) e — o — = - - e = — - - e IR~ T T - - e . — el oy M bbb, e 2 e B
T = Ee— e - f e m e e—ew e e, m e Lo [, pam L mam L um om0 o m

e — . '

. .

i =q C /¢

Cowinesses: | £ @ ==t I O INVENTOR. -
Seligah Yt
- - - _ - ATTORNEYS

THE NORRIS PCTERS CO., PHOTG-LITHD., WASHINGTON, D, G. :




10

39

35

40

UNITED STATES PATENT OFFICE.

"ANDREW G. PAUL, OF BOSTON, MASSACHUSETTS.

STEAM-H E‘ATIJNG_ SYSTEM.
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To all whom it may concerr:

BeitknownthatIl, ANDREW G. PAUL &clm-ﬁ
zen of the United States and a 1651(161113 of .
Boston, in the county of Suffolk and State of

Massachusettb, have invented a new and use-
ful Improvement in Steam-Heating Systems,
of which the following is a speci: 103,13101:1

My invention relates to heating systemsin
which steam or some other similar heating
vehicle 1s caused to flow to the radiators or
heaters through a suitable system of pipes
and to give off a portion of its heat, as a re-

sult of which the whole or a part of the heat-

ing vehicle is condensed in the radiator or
lleatel

The object of my invention is to improve
the movement of the -heating vehicle in the
system and to remove the water of condensa-

tion therefrom, as well as the air and other
gasesthat may collecttherein, and todo thisin

an efficient, reliable, and economical manner.
My invention consists, first, in the combi-

nation,with a radiator or heater and the other

necessary parts of a heating system, of a re-

turn or discharge pipe having two branches

or passages, the first branch being connected
with the lower part of the radiator or heater
or with a tank or receptacle for the water
of condensation below the heater, and said

branch being provided with an automatic

steam-trap, whereby the water of condensa-

tion is intermittently discharged without a

substantial waste of the heating vehicle, and
the second branch having one end connected
with the discharge-nipe beyond the steam-
trap and the other end connected with the
heater or the discharge-pipe on the other or

supply side of the steam-trap,whereby the air

and other gases which collect in the heater
are removed independently of the water of
condensation.

My invention also consists 1n combining

with the elements above recited an exhaust.
ing device connected with the discharge-pipe,

Whel eby the discharge of the water, as well
as of the air and gases, thr mwh the dlschal ge-
pipe is facilitated.

My invention also consists in the eomblna-
tion,with the elements above named, of an au-
tomatic valve in the u pper branch of the dis-
charge-pipe, whereby the air and gases are

dif

through said bmneh wﬂhout qubstantml
waste of the heating vehicle.
My invention also consists in providing the

discharge-pipe with a trap consisting “of a
valve device and combining with it a relief-

pipe, the said relief-pipe bemn* connected

| with the discharge-pipe atsome Smtable point

above the vcblve device. My invention also
eontemplates the combination with such a re-
lief-pipe of an exhauster.

My invention also consists in certain novel
features of construction and combinations of
parts hereinafter described and claimed.

Theaccompanyingdrawings fullyillustr &te
my improved appdmtus a

Figure 1 shows a radiator, the lower part

of which is adapted to serve as a tank or re-
ceptacle for the water of condensation.

Fig

- . L b.
2 shows a radiator provided with a separate
tank underneath. Iig. 3 shows a construc-
tion 1n which a relief-pipe and exhauster are

employed. Fig. 4 shows an arrangement of
two radiators.

IFig. 5 is a sectional view of
the expansion-trap. IKig. 6 is a sectional

view of the restricted passage in the relief-

pipe, and Fig. 7 shows a modified form of

steam-trap aud its combination with a num-
'bel of radiators.

Similar letters mcheate Slmﬂm partsin the
‘erent figures.

- In the dlawmﬂs a1s'the supply-pipe, which
can be conneeted Wlth any suitable source of

*-SUpply and is provided with suitable valves

a a'. -
b is an mdlnm y radiator or heater.
¢ is the return or discharge pipe. This
pipe has two branches d and e, the former
connecting it with the lower part of the heater,

as shown in Fig. 1, or with a tank under--

neath the heater, as shown in Fig. 2, and the
latter connecting it with the heater or tank
at a higher pomt |

71 1s an automatic steam-trap consisting of
a valve device. The form of this trap can
be greatly varied. The form I prefer is
shown in section in Fig. o.
monly known as an ‘‘expansion-trap.” As
the particular construction of this trapis well
understood and separately considered forms
no part of my invention, I shall not deseribe
it in detail further than to say that when the

- intermittently discharged from the heater | vessel g is exposed to a certain degree of
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heat 1t will expand and close the VELIV@ and | hotter portions of the water of condensatwn

when it is cooled again it will contra,ct and
open- the valve. This vessel is ordinarily

filled with some volatile liquid, such as ether,

1O

which when heated expandsinto gaseousform
and extends the inclosing ve%sel In place

of an expansion-trap a float-valve trap can

be used, such as is shown in I‘w 7.
i is an automatic air-valve of well- known
construction, which opens to permit the pas-

- sage of alr and gases and closes to prevent

20
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the passage of the heating vehicle, this opera-
tion being due to the effeet of heat and cold
upon the sald valve. 'T'hisvalveis placedin
the branch pipe e. |

v is an exhausting device of any suitable

constructlon Wthh IS conn ected with the dis-

charge-pipe.
In the construction shown in Fig. 1 the

lower part of the radiator is so slmped as to
form a tank or receptacle for the water of
condensation, and the branch ¢ of the dis-

charge-pipe is connected with the lower part

of this tank, while the upper end of the
branch e is connected near the top of the ra-

diator.
Only one radiator is shown;

neeted with the supply and discharge pipes.
In the construection shown in Fig. 2a sepa-

rate tank [ for the water of condensation is

placed under the radiator and is connected
with the base of the radiator by the pipe m,

through which the water of condensation ﬂows
from the radiator into the tank.

be placed in the pipem, if desired. Thebranch

pipe d is connected with the lower part of the

tank [ and the branch pipe e with the upper
part of the tank. The exhausting mechanism

shown 1s the same as in Fig. 1 and is similarly

connected. Anynumber of radiators may be
used. The operation of the device shown in

these two figures is as follows: The exhauster.

1 1s started a,nd the valves in the supply-pipe

opened. Theairiscaused to flow out quickly

from the system through both the branch
pipes d and e, and the steam or othersimilar
heating Vehlele flows in and fills the radiator.

" When the steam reaches the steam-trap f, the

53

valve in the trap is closed by the heat im-
parted from the steam, and the escape or

“waste of any substantial quantity of steam

at that point i1s prevented. When thesteam
reaches the automatic valve A in the branch
pipe ¢, that valve is likewise closed, and the

~escape or waste of any substantial quantity

60

of steam is prevented there also. As the
steam 1s condensed in the radiator the water

collects In the lower part thereof or in the
separate tank [ and comes in contact with the

steam-trap. When the water cools suffi-
clently to cause the valve in the trap to open,
some of the water will be discharged, and
this discharge will continue until the trap is

again closed by contact with steam or with | form of restricted opening is, howevel shown

The exhausting mechanism 72 is an
ordinary pump of any suitable construction
and 1S connected with the end of the dis-
charge-pipe.
» but other radiators could be similarly con-

Avalvemay

| be connected with the rehef-p1pe

The trap can be regulated so as not to dis- .

charge water until the water has been sub-
Stantially' cooled or until it has fallen below
a certain predetermined temperature.
this way the trap can be regulated so that

only cool water will pass into the main return
75

or discharge pipe. When any air colleets in
the radiator, the antomatic valve /1 is cooled
and thereby opened and the air escapes

through the branch pipe e and the discharge-

pipe ¢. When the steam again comes into
contact with the valve £, it. is closed, as be-
fore.

or water of condensation, as the case may be,

whenever the automatic valve /i or the steam--

trap fisopen. Thusthereisan intermittent
discharge of air through the branch pipe

e and an iIntermittent discharge of water

through the branch pipe d. The radiator is
kept substantially free from air and suffi-
clently free from water—that is to say, only
a certain amount of water 1s permitted to col-
lect therein. The air and water are removed

In

- The exhauster 2 operates to cause a
flow through the discharge-pipe either of air

70
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through the said main discharge-pipe and by

means of a single exhauster and without in-

terfering in any way with each other.
As a result of employing an expansion-trap
The wateris

a special advantage is secured.
retained in the radiator until it has given up

a much larger number of its heat units in ef-

fective work. This avoids the waste of heat
which results where the water of condensa-
tion is allowed to run away in a hot state.

95

Moreover, the lower the temperature of the '

water the easier 1t 1s to handle it.

Some of the advantages of my invention can
be secured without employmﬂ an automatic

valve on the branch pipe ¢, but in the best
form of my inventionsuch an automatie valve
is used. Other forms of valve may also be

used. Iforexample, the form of valve shown

in my earlier patent, No. 563,380, might he em-
ployed in some cases.

105
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In Figs. 3 and 4 a modification of my im-

provemeut is shown.
charge pipe ¢ empties into a tank », which is

pipe o, as shown in Fig. 3, although it may
be a closed tank, as shown in Fig. 4, or may
The pipe
¢ is provided with a check-valve p above the

tank to permit the discharge of the water of

condensation,while preventing anythin ofrom

The return or dis-

115

| preferably open to the atmosphere througha -

L20O

flowing into the pipe ¢ in the opposite direc- -

tion. A relief-pipe ¢ is connected with the
discharge - pipe above the check-valve and
preferably at a point above where the water
of condensation ordinarily collects in that
pipe.
such as a steam-jet connected with the relief-
pipe. The relief-pipe is provided with a re-

stricted opening s, which may be formed in
| any sultable way, as by a restriction in the
pipe itself, as shownin Flig. 4. My »nreferred

r1s an exhauster of any suitable form,

125
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in section in Fig; 6. It consistsof a T-sha,ple'd "

section of pipe provided with a small opening
or passage, as shown, and with a chamber {

in the perpendicular member into which the -

restricted passage opens, and with a screw-
plug % fitting and closing the outer end of
sald ch_ambel - When a current from the dis-
charge-pipe 1s flowing through this device,

an eddy is created in the chamber {, which
serves to retard the current and thusaids the
operation of the restricted passage. A good
‘example of such a restricted opening, so far
as dimensions are-concerned, would be one a -

thirty-second of an inch in diameter and half
an‘inch in length. v-is an outlet-pipe from

the tank n, which 1s preferably connected |-
with a pump for pumping the water to the

boiler. It may be provided with a wvalve.
The relief-pipe 18 also provided with a check-

valve v, which permits the contents of the .
relief-pipe to escape outwardly, but prevents -

anything from entelmﬂ' that pipe in the op-
posite direction.

In Fig. 4 a system is shown havmtr w0
radiators Wlth a relief-pipe conneeted with
the discharge - pipe between the radiators.
The point of connection of the relief-pipe can

be greatly varied. The operation of this form

of my invention is the same as above ex-
plained, except that the water of condensa-

tion instead of passing through the relief- |
pipe and exhauster falls to the bottom of the

discharge-pipe, and when asufficient column
has collected above the check-valve is partly
or wholly discharged into the tank. The air
1s caused .to flow, as before, through the

- branch pipe ¢ and discharge-pipe ¢ and then

40

- discharge-pipe through the relief-pipe and

45
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1s discharged through the relief-pipe and ex-

hauster. 'The water i1s discharged intermit-

tently, as before, through the ‘steam-trap f

and branch pipe d and discharge-pipec. The

exhauster 7 tends to cause a ﬂow from the

thereby to reduce the pressure in the dis-
charge-pipe. When the air-valve h opens,
this reduced pressure causes the air or gases
to flow from the radiator through the branch
pipe e and to be discharged. When the trap

J opens, this reduced pressure causes the wa-
ter in like manner to flow through the branch

pipe d and down to the bottom of the dis-
charge-pipe. By reason of having the restrict-
ed opening in the relief-pipe no substantial
quantity of water passes through the relief-
pipe. 'The matter discharged through the
steam-trap substantially increases the pres-

sure in the discharge-pipe ¢, or, as it might be

termed, substantlally ‘“breaks” the vacuum
therein, and before the exhauster which by

reason of the restricted openingin the relief-

pipe i8 very limited in its effect, can. again

substantially decrease the pressure in the dis-

charge-pipe,or,asit might be termed,substan-
tially *‘ restore ” the vacuum therein, a large
part of the-water will have escaped from the
bottom of the discharge-pipe. In this form
of my invention a simpler and cheaper kind

T = -

of exhauster can be used and the water and

air are separated before being discharged, as

a result of which the water can be returned
to the boiler by ¢ gravity or any other suﬁable
means free from air and gases.

70

In Fig. 7 another modlﬁcatloﬁ of my im-

provement is illustrated. In this case the
supply-pipe and the pipe connecting the ra-

densation unite at x, and from that point to
the radiators there is but one common pipe

1, which is at the same time a supply and re-

turn pipe. The discharge-pipe proper, ¢, has
two branches d and e, as before. The branch

d is connected with the tank / and is pro-
vided with an automatic steam-trap f, which

consists of a suitable valve operated by a
float in the well-known manner. The tank
[ may be open tothe atmosphere. Thebranch

3o

pipe d preferably extends nearly to the bot-

tom of the tank.. The pipe connecting the

tank [ with the radiators is preferably pro-
vided with a check-valve Z. The branch pipe
e is connected with each radiator by suitable
branches. In other respects the apparatus

| is similar to that shown in the other figures.
It will be apparent that the supply-pipe could

be separately connected with the radiators,
as in the other figuresshown, instead of unit-
ing with the 161311111 -pipe at .

Many advantages are secured by my in-
vention. The air and gasesand the water of
condensation are removed regularly and re-

go

95

ICO

liably, and the radiators are thus enabled to
work at their full capacity and to work most

efficiently and economically. There 1s no
substantial waste of the heating vehicle. A
single exhausting mechanism e fr ects the dis-
charge of both the water and the air. Their
discharge isnot dependentupon high pressure
in the radiators or in the supply side, but 1s

‘secured irrespective of the supply-pressure.

These and other advantages make my inven-
tion a valuable improvement in the art.

105

IO

What I claim as new, and desire to secure -

by Letters Patent, is—

1. The combination with a heating system, -

comprising a radiator or heater and a supply-
pipe, of a discharge-pipe having a branch or
passage connected with that part of the sys-
tem where the water of condensation collects
and an automatic steam-trap in said branch

and a second branch or passage connected.

115

with the system on the supply side of the

steam-trap above the point where the water

of condensation ordinarily collects, and an
exhausting device connected with 'the dis-
cha-rge-pipe whereby the water of condensa-
tion is intermittently discharged through the
first branch and the airis discharged through
the second branch, substantially as set forth.

2. The combination with a heating system,

-comprising a radiator or heater and a supply-
pipe, of a. Aischar oge-pipe having a branch or

passage connected with that p.m:'t of the sys-
tem where the water of condensation collects,

25

130

- and an automatic steam-trap in said bmnch |

75
diators with the tank / for the water of con- - -
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and a second branch or passage conneected

with the system on the supply side of the

steam-trap above the point where the water
of condensation ordinarily collects, and an
automatic air-valve in said branch, and an

exhausting device connected with the dis-

charge-pipe, whereby the water of condensa-
tion 18 intermittently discharged through the
first branch and the air is 111’[61 mlttently dis-

charged through the second branch, substan-
tlally as set for th.

3. The combination with a heating System

comprising a radiator or heater and a supply-

pipe, of a discharge-pipe havinga branch con-
nected with the lower part of the radiator or
heater, an automatic steam-trap consisting of
a valve device in said branch, and a second
branch connected with the radiator or heater

- above the point where the water of condensa-

20

tion ordinarily collects, a trap consisting of a

valve device in the dlSGhELI‘ﬂ‘e -pipe, 4 1ehef—

pipe connected with the dlselmro e—plpe, and
an exhauster with which the 1ehef -pipe 1is
eonnected substantially as set forth.

. The combination with a heating system,
eompusmﬂ a radiator or heater and a supply-

pipe, of a discharge-pipe havinga branch con-

nected with the lower part of the radiator or
heater, an automatic steam-trap consisting of

20 4 VELIVG device in said branch, and a second

“branch connected with the csystem on the sup-

collects,

ply side of the steam-trap above the point

where the water of condensation ordinarily
an automatic ailr-valve 1n said
branch, a trap consisting of a valve device
in the discharge-pipe, a relief-pipe connected
with the discharge-pipe and an exhauster
with which the rehef-plpe 18 eonneeted sub-
stantmlly as set forth.

The combination with a heating system,
comprising a radiator or heater and a supply-
pipe,of adischarge-pipe having a branch con-
nected with the lower part of the radiator or
heater, an automatic steam-trap consisting of
a valve device in said branch, and a second
branch connected with the system on the sup-
ply side of the steam-trap above the point
where the water of condensation ordinarily
collects, an automatic air-valve in said
branch, a trap consisting of a valve device
In the discharge-pipe, a relief-pipe connected
with the discharge-pipe and provided with

& restricted passage, and an exhauster with

which the relief-pipe 1s connected, substan-
tially as set forth. -
In testimony wherecof I have signed my
name to this specification in the presence of
two subscribing witnesses.
ANDREW G. PAUL.

Witnesses:
TIMOTHY k. RAFTERY,
- EDWIN SEGER.
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