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T Specification of Letters Patent.
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To all whom it may concern:
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15

~.provide means 10 _ _
of steam or other heating medium to the’

24

heating

‘Ilhnois, have mve
- {ul I1. provements | . .
ing Systems, of which the following 1s a

cars, though ca
~connections, of the genera

{rom a high pressure
through the radiator
~ pressure. | |

" Be it known that I, FererT 1. GoLD, a
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of
invented certain new and use-
in Variable-Volume Heat-

specification.

My invention rela,tés to a, heating system

particularly adapted for use upon railway
pable of employment 1n other

_ty})e of heating
system in which the heating fluid is taken
souree and circulated

object

A principal _
for so controlling

the supply

radiator that the volume or quantity of the
“medium. in the radiator may be

varied at will, so as to partially or com-
pletely fill the radiating pipes, as may be de-
sired, and, at the same time, to obtain a

25,
" duced. N B . | o )
.The invention has for a further object to

~ or in accordance with the temperature out- |
side of the heating system. 7 o

" The-invention has for a
”' may- be operated
either to nmintain the radiator full of steam

35

4.1)

flow i
AT | i Coop . . '
- ttons near the outlet of the radiator. In this
t- the invention is in the nature ol an
Unirlf(ﬂ”&l]lf}llt upon. or modification of the
well-known vapor system shown in my Pat-

456

il

~ equivalent device, which 1s ordinarily located

' :ljl‘ﬁ)Vi(i& a system ".-i‘*""r]'lfi‘éh

perfect ‘control of the amount of steam intro-

1}1‘{“&{1@ such means with regulating devices
of steam supplied to

by which the amount ed
the radiator may be varied either arbitrarily

further objéc,t: to

at atmospheric pressure or, when destired, to
maintain in the radiator an amount of steam

insufficient to fill the same while, at the same

time, obtaining the accurate control of the

" .

inflow which has been attained by systems.
which .maintain the pipes full ol steam at-
sXherm pressure by controlling the in-.

atme
accordance with thermostatic condi-

respeet

ent. No. 758,436, granted April 26, 1904.

. The invention has for & further object to

provide means in suci a heating system for
keeping the controlling thermostat, or

in-a relatively exposed, cold place, 1n_ con-

stant or {requent contaet with sufficient hot

55 /fluid tokeep it from {reezing even when only

,'_._.'-*’-'LF-igure 11s 8 d1a _
_ . heaﬁmg system as a whole; and g 2188
at a constant, lower | vertical, sectional

of the invention is to

which ordinarily runs the length

‘Any form of radiator or system of

| tion T have shown the form
controller disclosed in my co-pending apph-
_ This device 18
. 0
“which o

chamber 6 to the radiator.
| 16 leads tfrom. the radiator to
‘containing the thermostat 12

| small amounts of steam are being supplied to
‘the radiator. A

The invention has for further objects suech

' new and improved arrangements, construc-

tions and devices in heating systems, anc

‘particularly in car heating systems, asw il be

ecification and

described 1n the following s
alms appendgd

particularly claimed in the ¢
thereto. '

The invention, in a typical and preferred '

embodiment, is 1llustrated m the accompany-
ing drawings, in whieh— S

orammatic elevation of the

_ _ view through the control-
ling thermostat and associated parts. Iig. 3

!
F ]

is . detailed view of mechanism for thermo-
statically operating the valve D, ST

Like characters of reference Indicate
parts in all the figures ol the drawings.

A represents the supply or train pipe,

lll{e

and is connected with the locomotive, and

which carries steam at high but frequently
varying pressure. | .

"B is the radiator, which, for convenience of-

illustration, is shown as a simple coil of pipes.

or radiating pipes might be employed.

“(C is a eontroller which may" be of any
ordinary type. For purposes of 1llustra-
of thermostatic

cation Serial No. 426,713,

provided with a high pressure chamber 3,

i« connected to train pipe-A by the
| pipe 4 and which contams ordinarily the

strainer 5, and a low pressure chamber 6;
‘hese chambers being in communication by
means of the port 7, controlled by valve 8 on.
the stem 9, the latter being
bell-erank 10, which is pivoted at 11 to the
casing of the controller. -

12 is a,thermostat located 2. casing 13

~udconnected with the bell-crank by arod 14..
the low pressure
A discharge pipe

A pipe 15 leads from

the chamber 17

ing rod. o
The operation of the

T
a

parts, when the con-

“troller constitutes a vapor, 1s familiar. The
“steajn enters chamber 3 passes _ |
when the latter is open, through pipe 15 mto

by valve 8,

the radiator B, where it circulates, we will

. Wi

of the traim

and its operat-

60
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racdiators

25

95

connected to the -
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- Suppose, in op
radiator and dischar

- greater or less extent
sequent admission of small amounts of steamn

10

2.

directions through the
es through pipe 16 to
the thermostat chamber. When live steam
reaches the thermostat, it expands the same
and thereby closes valve

the supply; the operation in practice, how-
ever, It)mraing ordinarily a throttling to a

L ¥

of valve 8 and the con-

poéite

sutficient to ‘keep
steam. -

(x is a valve interposed at
point between the effective radiatin

the radiator full of live

any convenient
surface

- and ‘the thermostatic member of t & regu-

. 18

20

258

30

. 85

45

- o0

G0

Go

the operation

throttle valve of any desired tyBe, pon-
y wnien’

‘through pipe 15.
‘will be tﬁ

lator C. .

H indicates any desired form of thermeo.
static steam trap. S

According to the present invention, I pro-
vide adjustable means for retarding the flow
of steam into the radiator, when it 1s desired
that a volume of steam be maintained therein
insufficient to fill the same, thus obtaining an
amount of heat less than can be obtained by

of the

ventionally represented in Fig. 1 by
may be either set by hand or may be con-
trolled by a thermostat of any ordinary type,
the latter being
by K, or may be
thermostatically
radiator to have
valve D operated

adjusted by hand and then
operated. Supposing the
been filled with steam and
S0 as to throttle the flow
The automatic controller
rown out of operation, because no
steam will Fass to thermostat 12 through
pipe 16. Inlet valve 8 will then stand open,
allowing full train pipe pressure with its
variations, or at least & very high pressure,
to reach valve D. To meet this, T provide
the system with means for controlling the in-
Hlow to pipe 15 in accordance with pressure
conditions in the high pressure part of the
same between the pressure reducing device (

and valve D. This means 1is shown as con-

sisting of what I term a controlling circuit F,

leading from pipe 15 to the thermostat cham-

ber 17. In order to regulate and adjust the
flow to the controlling circuit, a pressure
operated and preferably adjustable valve G
1s interposed in this cireuit. This valve may
be located in a valve casing 18, in which is a
seat 19 against which the valve is forced by a
spiral spring 20, the tension of which can be
adjusted by a nut 21 havving an abutment 22
for the spring and perforated to receive the
end of the valve stem 23. .

[ do not limit myself to the particular

forms, constructions and arrangements above

described, as modifications might be devised

which would come within the
Invention as.defined by the
" The operation of the System is as follows:
Supposing that it is desired to operate the

| C will operate, as first
8, which shuts off

System as a vapor

1t cannot easily freeze up.
because, whep but small volumes of steam are

920,034

| System so as to keep the radiator full of

steam at atmospheric pressure; valve D will

be set to remain wide open and the contvoller

| above
the outfiow of steam through pipe 16, te au-
tomatically throttle the inflow throu gh valve
S of device C. If the system is to be Dperatey
to maintain a lesser volume of steam jn the
radiator; valve D will be set 50 as to throgtie
the flow of steam through pipe 15, it being
possible to automatic...y effect this @ ikis -
tion in accordance with temperature condi-
tions outside of the
thermostat B, if desired. In such case, the
steam pressure in the controlling cireunit F
will rise until sufficient pressure, for exam-
ple, two pounds to the square inch, has beex
obtaimed to open valve G, whereup
will pass to the thermostat 12 and expand
the same, so as to close, or partially close,
valve 8. The pressure sufficient fq open
valve G may be fixed by a proper adjust-
roent of the tension of its spring, this valve
being ordinarily kept adjusted so that pres-
sure sufficient to open it will
enough steam past partially closed valve D
keep the radiator only partly filled.
adjustment can be more conventently made

| by manipulation of valve D either arbitrarily
conventionally represented | : :

. 1pe. - It also provides g system
which, at will, can be operated either to keep
the radiator full of steam at atmospheric
pressure or to maintain in the radiator va-
r1ablé volumes of steam. It also provides
means tor keeping the inlet controlhing ther-
mostat for valve |

narily is, located outside of the car, In con-
stant or frequent contact with steam, so that
This is important

being maintained in the radiator, the con-
densation will be necessarily slow and at g

described, by

system by means of the

3, which may be, and ordi-

74

15

on steam

90

95

100

110

low temperature, so that the likelihood of a

freeze-up is increased. If g thermostat, as
at B, be used

of the apartment to be heated, after the ini-
tial adjustraent of valve D, will result in an

automatic change of

1 adjustment of valve D.
When valve D is closed, the circulation will

» any change'in the temperature .

115

. 120

this not necessary to retain the water of con-

densation in the radiator when the system is
to be operated with a volume of steam less
than the volumetyic contents of the radiator.

The radiator Inay, as shown, be open to the

atmosphere and may be constructed so that
the water of condensation will drain off as
fast sz it forms.

This eliminates the possi-

130
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 bility of the water of condensation collecting

and freezing up at cold 1pl&:cles in 113_h.‘55-., radiating
' t also allows & more

pipes or drip pipe. WS & I
even distribution of steam throughout the
entire system of radiating pipes, which re-
sults in a more equable and even radigtion

of heat into the car than is possible in those .

~ systems which control the inlet valve by the

10

20
-

30

-ature of the water of condensation.

tén#:ipm _ , 1ensabil
 If it be desired to operate the system

whereby the radiating pipes will be filled with
steam 4t any desired pressure from atmos-

L)

_- .Pheric PI’ES‘SIII',Q to supply pipe pressure, hoth
| this result can be attaimed by

inclusive,

[

manipulation of the valve I end the valve ..
When the system is operating ai atmos-
pheric pressure or less, 1t 18 a matter of no

consequence whether or not the trap H op-

erates, but, when the radiating pipes are to

be filled with the heating medium 2t eny

pressure .above atmospheric pressure, ob-

viously there can be no constantly open oui-
et to the atmosphere and the function of the
trap H comes into play,in the manner usual
in pressure systems, to permit the discherge
of water of condensation, while preventing |
“an undesirable loss of steam.

. _ ~ Consequently
the closing of the valve I shuts off the ther-

mostatic member of the controller C, therehy
permitting the inlet valve 8 of the controller
( to remain wide open until steam from the
cireuit . obtains access to the thermostatic

“member 12 of the controller C. If the valve

4{

G be held unyieldingly to its seat, of course
5 there will be no possibility of steam reaching
the thermostat 12, consequently the inlet
“valve 8 will remain constently open and the

radiating pipes will be supplied with heating

medium at substantially supply pipe pres- |

sure. 1If, however, the valve G be adjusted
so s to yield and open under any pressure in

the circuit F less than supply pipe.pressure,

 then the pressure and temperature in the

. 40

radisting system and in the eircuit ¥ will rise
until such pressure is suflicient to open the
valve G, whereupon steam will ness entirely

‘through the circuit F, to the thermostatic

 ‘member of the controller C, and the inflow of

50

g 4
(S |

steam will be throttled.

It will be seen, therefc-fé, _t'hat_,'-- bythe .

arrangement shown in my present applica-

. tion) 1 provide means whereby the wideat
- rang
- from the slightest heat above the tempera- |
5. ture of the apartment when unheated, to the:
highest temperature afforded by supplying

e of heating efficiency may be attained

thé radiating pipes with heating medium at

supply pipe pressure. - |

B0

65

L] - +

in% them, the terms radiator inlet velve or
intet

employed for retarding the flow of steam to
the radiator after it has passed through velve
8, which I term the supply valve.

In order to distinguish the p_a'rts in claim-.

~inlet valve for the radiator are used to desig-
 nate valve D, or such other means as may be

!

- Any we

pressure, a radiator,

- It wili be .._for.r'etarding the inflow to the radiator,

_-,S.een._,_thaﬁ.' controller C, including valve 8,

ffords means for automatically controlling

the supply of steam taken from the train pipe

.

in- response to thermostatic conditions near

the outlet of the radiator, when the system
is running at atmospheric pressure with a

full volume of steam and that controller C,

vy

valves G and I, trap H and their connections,

terminable volumes of steam, less thap

enough to fill the same, or an amount of.
‘steam sufficient to fill the same et any de-
sired pressure from atmospheric pressure to%a
pressure spproximating train pipe pressure.

' H known therimostatic device may
be used for operating the valve D, such, for
-example, s the apparatus shown in Fie. 3, -

constitute together controlling means for
automaticelly maintaining in the pipes, de-

7D

80

in which a is the valve-piece normelly held -

to its seat by a spring b surrounding the valve

spindle ¢ and abutting at one end against &

85

part of the casing and at the other acainst o '

open to the atmosphere on 1ts under side,

collar on the spindle c. The spindle ¢ is at-
tached to a flexible diaphragm o, which is
90

while its upper side is under the influence of =
| the pressure existing in the chamber ¢ in the

‘casing f. Thus, according to the variations '

of Fressure' in this chamber, the valve piece @
will be moved to or away from its seat. it

‘may also be operated by a threaded spindle ¢
_ | a handle . The chamber ¢ -
‘sbove the diaphragm is connected by 2 pipe

operated by

95

i to & connection § on & thermostet k. A

supply of compressed air from any sourcé is.
v & ]Enpe ! to a connection m on the ther-

led

mostat “The thermostat may be of any

usual type whereby the operations of the

thermostat will control the compressed air in
the pipe (. e S

-

my invention, but is merely conventionel so

far s my invention is concerned.and 1is the
same thermcstatic valve operating mechen-

isin as is shown in Patent No. 869,612

Any well known device in common use
whereby & valve is actuated by a thermostat
ex]f sed outside of the rediator mey be useéd.

claim: S - _'
1. In a heating system, the combination of
a source of supply of heating fluid at high

pressure, a.radiator, a supply valve, means
for retarding the inflow to the radiator, and .
automatic controlling means which controls

‘the supply valve, either in:aegordance with
thermostatic conditions in proximity to the |
{ discharge end of said: r&dié,f_ctj)f;"c}r 1n- accord-
| ance with thermostatic conditions in the sys-
_tem between said- supply valve and said 1e- .
“tarding means, according to tle-adjusted:po-

sition of the retarding/means.

100

| 105
* The foregoing errangement is no part of |

110

115 -
120

195

- 2. In aheating system, the combination of . -

a supply valve, means

| & source of supply .of heating fluid at high =~

and' 130



10

15

discharge end of said

4

automatic controllir
the supply valve, either In accordance with
thermostatic conditions in proximity to the

systent between the supply valve and the re.
tarding means, according to the adjusted po-
sition of the retarding means. |

3. In a heating system, the combination of
& Source of supply of heating fluid at high

pressure, a radiator, a supply valve, means
for retarding the inflow to the radiator, a

thermostat to control the supply valve in
accordance with thermostatic conditions
near the outlet of the radiator, and a con-
trolling cireuit receiving fluid from between

- the supply valve and the retarding means

80

35

supply, of a radiator, an inlet |
‘source of supply to the radiator, means for re-
tarding the inflow of steam to

and conducting

the thermostat. - _
4. Inaheating system, the combination of

the same into contact with

2 source of supply of heating fluid at high
pressure, a radiator, a supply valve, means

for retarding the inflow to the radiator, a

-thermostat to control the supply valve in ac-
cordance with thermostatic.conditions near

the outlet of the radiator, a controlling cir-
cuit receiving fluid from between the sy ply

‘valve and the retarding means and con uct-

ing the same into contact with the thermo-

stat, and a pressure operated valve in said

circuit. . 7 | B
5. The combination with a source of steam
pipe from said

the radiator,

- and means for automatically controlling ‘the

40

45

50

Inflow of steam to said radiator o as to main- |

tain the same therein in determinably vari-
able volume according to the adjusted posi-
tion of said retarding means. '

6. In combination, a radiator, an inlet

pépe leading thereto, a thermostatic valve
a ap

apted to be actuated by steam from the
- radiator to control the flow of steam to the

Inlet pipe, a retarding device located be.

Lween the thermostatic valve.and the radia-

tor, a shunt circuit leading from a point’ be-

tween-said thermostatic device and sajd re-
- tarding device to the

actuating member of
sald ;thermostatic valve, means for closing
sald shunt circuit, said means adapted to be
opened by the influence of steam entering

- saxd shunt circuit from said inlet pipe, all so

Y5

_~ 1Ing to the ddjusted

80

€3

arranged that steam from |
flow through the radiator to the actuating
-member
through said shunt circuit to the actuating

of said thermostatic valve or

member of said thermostatic valve, aceord-
position of said retarding
device. RN .

7. The combination with s radiator, of a

supply pipe arranged to furnish heating nie-
ditun thereto, and adjustable means for con
trolling the flow of the heating medium to

the radiator so that, it will , the heating me- | supply valve, a

 means for controlling | dium so sup

ld radiator or in accord- |
ance with thermostatic conditions in the

& source of supply of heating fluid at

the mlet pipe will

929,034

phed will be sufficient, either to
only partially £ill said radiator at not higher
than atmospheric pressure, or to completely
fill the radiator at any desired pressure,
ranging from atmospheric pressure to supply
pipe pressure, and for automatically main-

‘taining such predetermined conditions of

volume and pressure in said radiator.

70

- 8. In a heating system, the combination of

a high

pressure, a radiator, a supply valve, a throt-

75

tle valve for the radiator, means for auto-

matically actuating the supply valve either
In accordance with thermostatic conditions
in proximity to the discha :ge end of said ra-
diator or in accordance with thermostatic
condttions

in the system between the inlet

80

valve and the throttle valve, according to the

adjusted position of said throttle valve, and
a thermostat, external to the system, for
controlling the position of said throttle valve.

9. Theé comhination of a source of supply
of heating fluid at high pressure, a radiator,
an inlet pipe from the source of supply to the
radiator, a supply valve to contm]l the flow
frém the source of supply to the radiator, a
throttle valve hetween the radiator
supply valve, a thermostat arranged to actu-

ate the supply valve, a pipe arranved to con-

duct steam from the radiator to the therino-

stat, a pipe leading from the inlet valve he-

tween the supply valve and throttle valve to
sald thermostat,
operated valve in said pipe capable of adjust-
ment to close said pipe and adapted to DLe
opened under the influence of the heating
fluid entering said pipe from said inlet pipe.

10. The comblination of a source of supply
of heating fluid at high pressure, a radiator,
an inlet pipe from the source of supply to the

and the

and an adjustakle pressure-

89

90

95

100

105

radiator, a supply valve to control the flow

from the source of supply to the radiator, a
throttle valve between the radiator and the
supply valve, a thermostat arranged to actu-
ate the supply valve, a pipe arranged to con-

duct steam from the radiator to the thermo-

stat, a pipe leading from the inlet valve Fe-

tween the supply valve and throttle valve to

sald thermostat, an adjustalle pressure-op-
erated valve in said pipe capalle of adjust-
ment to close said pipe and adapted to Le
opened under the influence of the heating
fluid entering sald pipe from said inlet pipe, a
steam trap interposed in the pipe for con-
ducting steam from the radiantor to said
thermostat, and a shut-ofl valve in said last
named pipe Letween the steam trap and
thermostat. . - -
11. The comlination of a source of supply
of heating fluid at high pressure, a radiator,

‘an 1nlet pipe from the source of supply to the

radiator, a supply valve to control the flow
from the source of supply to the radiator, a
throttle valve Letween the radiator and the
thermostat arranged to ac-

110

115

120

125

130
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920,034 , 5

tuate the supply valve, a pipe arranged to
conduct steam from the radiator to the ther-
mostat, a pipe leading from the inlet valve
between the supply valve and throttle valve

to said thermostat, an adjustable pressure-

operated valve in said pipe capal-le of adjust-
ment to close said pipe and adapted to te
opened under the influence of the heating
fluid entering said pipe from said inlet pipe, o
steam trap interposed in the pipe for con-
ducting steam from the radiator to said ther-

) }

| ,. .
mostat,a shut-off valve in said last-named
pipe between the steam trap and thermostat,
a thermostat external to the heating system,

‘and connections between said last-named 15

thermostat and said throttle valve, whereby
sald throttle valve may he actuated by said
last named thermostat. | -_
| EGBERT H. GOLD.
Witnegses: - |
G. Y. SKINNER,
E. BREIDERT.

¥



Corrections in Letters Patent No, 929,934,

e —

[T

ey

_“_.—

It 18 hereby certified that in Letters Patent No. 929,934, granted August 3, 1909,
upon the application of Egbert H. Gold, of Chicago, Illinois, for an improvement in
“ Variable-Volume Heating Systems,” errors appear in the printed specification requir-
ing correction, as follows: In line 107, page 1, after the word “vapor” the word
regulalor 8hould be inserted, and page 2, line 123, the word * this ”’ should read ¢ ¢s;
and that the said Letters Patent should be read with these corrections therein that
the same may conform to the record of the case in the Patent Office.

Signed and sealed this 24th day of August, A. D., 1909.

{BEAL.] F. A. TENNANT,
Acting Commissioner of Patents,
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