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1o ,I Il whom it mao 1/ CONCETT:

Bd it known that I, EeserTt H. GOLD 2} c1t1—i
zen «f the United States residing at Chlcaﬂro., |
in the county of Cook and State of Illinois,

have invented certain new.and useful Improve-

ments in Adjastable Low-Pressure Heating
Systems, of which the following 1s a Spe01h— -‘

cation.

The object of my invention is to provide a
neating system which while ‘'suitable gener- |
cally for heating purposes 1s especmllv adapt—

ed to meet the requirements and exweneles of

- heasing railway-cars.
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Amoncr the special ob]eets ef my mventlon ,-
i1s 10 prowde such a system by means of |
which the various cars of a train may be heated--’-_ |
alike and by means of which a constant tem- .
perature may be mamtalned within the cars |

regardless of the varying temperatures and

pressures of the heating medium in the main o
_shut—oﬁ valve. = il

4 is a supply-pipe leadmﬂ' from tlle tra,m— Y
'plpe to the radiator in the car. A

or train pipe which supphes the radiating

system 1n each car.
coramonly live steam supplied bV the loco-

motive-boiler, and although this steam 1s sup-.
pited at a hlcrh pressure and a high ‘tempera-
ture it is well known that there is a wide

variation to the pressure and temperature of
the steam in the train-pipe according to the
condition of the fire in the locomotive end the
work being done by the locomotive.

A further and special object of my present |
invention is to provide such a system which:
shall be so arranged that the heatmcr medlum_.
within the radiating system in the cars may
be automatically maintained at.any desired:
temperature less than-the temperature ef the
heating medium as it leaves the train- plpe to |

epter the radiating SVSL‘“"““

It is also another object of m,}" 'HVBHthIl to-
provide a compact, simple, and efféccive ap-
~ paratus for controlling the flow of the heating™| 1
medium from the train-pipe into the radiat-
ing system. |
These and such other obJects as may here-

wfter appear are attained by the convenient
bodiment of my invention shown: in the
ompanying drawings, in which-— |
fiogure 1 indicates dlaﬂrammatleallv the
hatmfr system of one side of a car, together
L 4 portion of the train-pipe.

‘This heating medium is

L

apbaratus.

FIO‘ 4.is an enlarged vertical

FIO‘ 5 is a horizontal
section on the line 5 5 of Fig. 4. Fig. 6is

trolling valve in open position; and Fig. 7 is’

Refeumcr to Flcr 1 1 mdlea,tes the ﬂem of

fthe car.
9 (shown in dotted hnes) is a por tion of the _

usual train-pipe extending beneath the car.

-3 is a common form ot mwnuallv—()pembed
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'enla,ro'ed horlzontal seetlon of my controllmﬂ‘
Fig. 3 is a view, partly in verti- = . =’

‘cal section, of my controlhnfr apparatus, the -
view including a section on the line 3 8 of
| Fig. 2 lookmﬂ' in the direction indicated by
‘the aArrows.
section of one form of blow-off valve on the
| line 4 4 of Fig. 3 looking in the dlrectlon indi-

| cated by the arrows.
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|a vertical sectional view showing a thermo-' -
‘statically-operated blow-off Velve, the suppl, y-
valve being shown in closed position.

518 the casing of my control apparatus o

6 is a feed-pipe leedmo* from s*ud casing to
the radiator. | |
T 1s the radlator

8 is the return- _pipe.
9 is the casing for the blow-off valve end

for the adjustable pressure-control Valve
10 is the thermostat-casing..

the same as Fig. 2, showing the pressure-con- .

5

11 is the blow-off pipe 1ea,dmcr from the cas- ': _. o

ing 5 to the thermostat-casing, and 12 is the

di sch arge-pipe leading from the blow-oﬁ valve T e
' L '"35"::{.15_??.'- i

to the atmosphere

The casing 5 1s diﬁlded he o narhtlon 13

uyd,

E oy e

into an lﬂlet'ChambEl 14 end an- eutlet—cham-“‘*‘“‘“' "“‘"‘“

casing 5 and is also journaled within a sleeve .
19, sald sleeve being mounted in the pa,rtltwn e
13 and carrying a stufﬁno‘-bozs. 20, through =+ =
This stu fing- S
sufficiently tight .

| The*. S

Flﬂ' 9 1S an | ehamber 14 eemmumeetes mth the mc]mtm T 100

which passes the spindle 18.
box or packing 20 makes a
joint between the eh‘lmbets 14 and 15.

" R l_'.u_ L "_'_.-I ......

90 |
16. This valve 16 is mounted. aponanarm 17, - -
Wthh is rigidly secured to a spindle 18.

Spmdle 18 18 journaled at one end within the o

"1 ber15. T' supply-pipe 4-opens into the in-" 7
let-chamber 14.. The Openmg from the pipe = .
4 12("01]3 chamber 14 is controlled by a valve

This

5
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through the supply-pipe 6. Thereisno direct
communication between the inlet-chamber 14
and the outlet-chamber 15; but the outlet-

chamber 15 communicates with the radiator 7
through the casing 9 and discharge-pipe 3,

the casing 9 and casing 5 being suitably con-

nected, as by a short section of pipe 21 leading
from the casing 9 to the chamber 15 and the
casing 5. | - _

The casing 9 comprises two compartments

99 and 23. Obviously it is a mere matter of

convenience whether the compartments 22 and

23 are contained in one casing or in separate

connected casings. The discharge-pipe 3,
leading from the radiator, connects with the

compartment 22, which 1s provided with an:
outlet-valve for the discharge of water of con-
This outlet-valve’

densation, cold air, &ec. 1 _
may be controlled by a thermostatic trap of

the usual constructiod, as shown in FKig. 6,.
comprising a normally opened valve through

which the cold air and water escape until as

the pipe fills with live steam the steam escapes

through the valve and expanding the valve-
controlling thermostat causes the valve to be

closed, or this outlet-valve may be of any other
suitable construction—as, for example, the
simple and convenient form shown in ¥igs.4
and 5,comprising aspider 24, mounted upon the

usual end of the discharge-pipe 12 and carry-
ing a helical spring 25, which surrounds the
stem of a valve 26. This valve 26 is arranged
to control the outlet-port leading from the
chamber 22 to the outlet-pipe 12, is held nor-

mally open by the spring 25, and is guided 1n
any suitable manner—as, for example, by the
spider 24 and by a perforated diaphragm or

spider 27, mounted above the valve 26 and

- guiding a secondary valve-stem 28. It will

s be seen that this form of valve is normally

- open to permit of the escape of water of con-
.. densation, cold air, and the like and will re-

main open until the fluid-pressure within the
chamber 22 is suflicient to close said valve,

whereupon it will remain closed until the

~ pressure is sufficiently lessened by condensa

59

tion or otherwise. | - -
"~ The chamber 22 is separated from the cham-

ber 28 by a partition 29, provided with a port.

affording communication between sald cham-

bers. This port is normally, but yieldingly,

g e g T

closed 354ty suitable manziel—as, for exam-

 ple, by the valve 30, which is yic. ungly held

55
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to its seat by the spring 31, said spripg abut-
against the valve 30 and at

the other end against an adjustable plug3 . L2 higli temperature and under pre 1
‘6l the outlet-chamber 15 and will expand the

thermostat 36, thereby lifting the stem 35 and .

ting at one end

which is screwed into the casing 9-and Is
locked in any given position by the lock-nut
33. However, any equivalent or familiar

means of yieldingly closing the port between |
the chambers 22 and 23 may be used.  With
the structure shown it is obvious that the

force with which the valve 30 1s held to its
seat may be adjusted by adjusting the position
of the plug 32. |

The chamber 23 communicates throuy -
pipe-section 21 with the outlet-chamber.

the casing 5. The outlet-chamber 15¢co.

nicates with the thermostat-casing 10—«
example,through the pipe 11, where,as sh

it is deemed desirable to mount the th-
stat-casing 10 in an exposed position at
distance from the casing 5, so that the
mostat will be readily cooled. .

~ Extending into the chamber 15 1s ana.

34, which is readily mounted upon the 'spn

dle 18. This arm 34 is in operative engage =

ment with a thermostat. In the embodiment

of my invention shown in Fig. 3 this is at-

tained by having the arm 34 in operative en- -
gagement with a stem 85, which extends

through the pipe 11 into the thermostat-cas-

ing-10 and engages a thermostat 36, which in

the drawings 1s in the form of an expansible
diaphragm containing a volatile fluid. | The
‘thermostat-casing 10 opens at its bottom to
the atmosphere and is provided with the usual -

screw 37 for adjusting the tension of the ther-
mostat 36. As shown in Fig. 3, the stem 35

1S guided Withinthe_pipe 11,'by DiHS.-38 a:IldlS D

ouided at its upper end by projecting into a

guideway 39, formed stherefor in-the top 6!
| the casing 5. e 0
With my invention embodied in the illus--
trative form of apparatus shown and  de-
| scribed the operation will be as follows: Steam '
from the train-pipe will pass through the sup-

b

ply-pipe 4, past the valve 16, into the cham-

ber 14 within the casing 5, thence through
100

‘the pipe 6 to the radiator, and from the radi-

ator through the outlet-pipe 8. The inflow-
ing steam will force out the cold air and any

water of condensation which may be within

the system and, the blow-off valve 26 being
open, the cold air and water of condensation

will freely escape, while the pipes of the SVS-
tem fill with steam. However, although such
an outlet is provided through the pipe 12, the

port leading from the chamber 22 to the cham-~

ber 23 will be tightly closed by the valve 30,

so that the pipes will fill with steam at a con-

stantly-increasing pressure and temperature
until such pressure overcomes the spring 25
and closes the valve 26, whereupon the only
outlet from the system will be closed and the

pressure will rise more rapidly. Whenever

the pressure within the radiating system 1s
sufficient to overcome t.e expansion of the

rig

o1

95

105

110

spring 31, the valy¢30 will be forced open,as .= '

‘the arm 384, rocking the spindle 18 and closing

‘steam from the train-pipe is immediately sl
off. The pressure within the chamber 22 h

ing been lowered, the valve 30 will be resea

the valve 16, with the result that the inflow of

1

and the radiating system will be filled w ;

| steam at the desired pressure and tempe

shown in ['ig. 7, whereupon the live steam at 1 20

ressure will - -~

p—
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ture. The flow of steam froni the c'ha.m'ber 22

to the thermostat having been shut off, the |

thermostat will quickly cool and contract,

thereby reopening the valve 16 and again ad- |

mitting steam from the train-pipe and increas-
ing the pressure until the valve 30 is opened,

and the steam rushing through the chambers

IO

20

99 and 15 and carrying with 1t any accumus-

lated water of condensation will again expand.

the thermostat, and so on. However, it will

be found in actual practice that ordinarily in-
stead of the intermittent action above de-
scribed the parts of the apparatus will so ad-

just themselves with relation to each other
that the pressure within the system will suf-
fice to keep the valve 30 slightly unseated, thus
providing a thoroughtfare through which there
is a slight, but constant, escape of very hot

steam. This small quantity of steam as it es-

capes will be materially cooled "between the
valve 30 and the thermostat 36, but will re-
tain enough of its heat to keep the thermostat
36 partially expanded, and thereby keep the
valve 16 partially closed, so as to provide a
thoroughtare which will admit just enough

live steam at high pressure from the train- |
pipe to maintain the desired pressure in the |

radiating system. Obviously by adjusting

the means which holds the valve 30 to its seat
the pressure within the radiating system can
be varied, as desired. - A

of the valve 26 for the discharge of water of
condensation, the trap will quickly adjust
itself in the usual manner, so as to leave a very
slicht opening through which the water of
condensation and some live steam will con-

stantly escape, thereby preventing any con-

40

siderable accumulation of water in the pipes;

but this is a familiar operationand per sedoes

 pot constitute a part of the presentinvention.

50
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While 1 haveshown my invention embodied
in what I now consider to be its preferred
form, it isevident from the foregoing explana-
tion of the principlesof operation that numer-
ous variations in detail may be made without
departing from thespirit of my invention, the

essence of which consists in interposing in the | re of
| the system through said inlet-valve.

system a yielding and preferably an adjustable

obstruction whereby the heating medium 1s
kept fromoperative relation with the thermo-

stait which controls the operation of the inlet-
valve.
mental characteristics of my invention numer-
ous means may be devised for carrying it out
and for adapting it to various conditions and
services: but the exact form, character, or po-
sition of the thermostat or of the inlet-valve
or of the operative connections between the
valve and the thermostat or of the yielding
obstruction interposed between the thermo-
stat and the inlet-valve or of likedetails does
not matter. Neither is it material as to how

the resistance afforded by such obstruction to
the pressure within the system may be ad-

W ith this understanding of the funda--

justed. ‘These are all mere matte1sotdeta1].,

choice; and mechanical skill.

I do not herein claim the process as dis- . . g

closed by the foregoing description, as the

same forms the subject-matter of a separate |
and copending application filed August 26,

1904, Serial No. 292,249,

1. Ina heating system,the combinationwith — "
a supply-valve arranged to control the supply '
of a heating medium to said system, of a ther- =
mostat within said system arranged to oper- -
ate said supply-valve, and a yielding obstruc--
tion interposed in said system between the = =
supply-valve and the thermostatand arranged 8o
to be operated by the condition of the heat- - -

ing medium within said system.

9. Inaheating system,the combination with"
a valve arranged to control the supply of a
heating medium to said system, of a thermo-
| stat arranged to operate said valve, and &
vieldingly-movable, pressure-operated valve = '
interposed in said system to obstruct the flow -

of the heating medium through said system R
from said supply-valve to said thermostat. -

a pressure-actuated valve interposed In sald

| system to close communication between said.

- Where a thermostatic trap 1s used _"in'placie | supply-valveandsaid thermostatand arranged

‘3. Inaheating system,the combinationwith =
an inlet-valve arranged to control the supply -~
of a heating medium to said system,of a ther-
mostat arranged to operate said suppl y-valve,

to be opened by fluid-pressure within said =~
system, and a normally opened discharge- -

4. Inaheating system,the-combinationwith

| an inlet-valve arranged to control the supply _
of the heating medium to said system, of a =~

thermostat arranged to operate said inlet- =
valve, a pressure-valve interposed in said sys-

tem between said inlet-valve and said thermo-
stat,and adjustable means for yieldingly hold-

ing said pressure-valve seated against the

pressure of the heating medium flowing into

5. In an apparatus of the class described,

IIS .'.:j' |
means for controlling the supply of a heating =~ .
medium, said means comprising an inlet-cham- TS
ber communicating with the inlet end of said
system, an outlet-chamber communicating

with the outlet end of said system, said cham- 120

bers being-separated from each other, a spin--
dle extending into said chambers, an inlet-
valve mounted within said inlet-chamberand =

arranged to control the inflow ot a heating =~
mediam to said system, operative connections
between said valve and said spindle, a ther-
mostat in free communication with said out-
let - chamber, and operative connections be-
tween said thermostat and said spindle, all so

arranged that the operation of said thermo-

125

. 1'3.0';

valve leading from said system to the atmos- 100
phere and interposed between thesupply-valve -
and said pressure-valve and arranged to be
closed by the condition of the heating medium -
| within said system. -
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- chambers, a valve mounted within said inlet-

<X

stat will rock S’lld Spmdle rmd will open and
close said valve.

6. In an apparatus of the class described, a.
‘casing provided with a partition dividing b&ld
5 casing into an inlet-chamber communicating

with the inlet end of said system, and an

outlet-chamber communicating with the out-

let end of said system, a spindle extending

through said partition and into each of said

chambers, means for making a steam-tight
joint around sald spindle and between said

'- 7'71 628
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| "chambel to control the mﬂow of a hea,tmo' o

medium to said system, operative connections

‘between said valve and said spindle, a ther-
mostat exposed to a heating medium flowing

through said outlet-chamber, and operative -

connections between ‘%&ld spmdle and fsald___' L

M. E. SHIELDS _

15

thermostat. - _ ) P
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