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To al% ????, ?? ??? concern: 
Be it known that I, CLARENCE E. WAN AU 

KEN, a citizen of the United States, residing 
at Chicago, in the county of Cook and State 
of Illinois, have invented certain new and use 
ful Improvements in Steam Heating Appara 
tus and Devices for Controlling the Action 
Thereof, of which the following, when taken 
in connection with the drawings accompany 
ing and forming a part hereof, is a full and 
complete description, sufficient to enable those 
skilled in the art to which it pertains to under 
stand, make, and use the same. 
This invention relates to a steam heating 

apparatus comprising a radiator, means for 
discharging steam thereinto, alternately-oper 
ative temperature and hand controlled means 
for determining the actively-operating heat 
ing area of the radiator, means for supplying 
steam to the radiator, means for discharging 
Water of condensation from the radiator, 
means for inducing steam to enter the radi 
ator, and means for substituting air for steam 
in the radiator to vary the actively-operating 
heating area, thereof, as desired, by hand and 
as automatically required by the temperature 
controlled apparatus. 
The invention consists, essentially, in the 

construction of devices and connecting the 
same to the radiator, so that by the operation 
thereof steam will be discharged into the ra 
diator from the steam-supply pipes, water of 
condensation will be discharged from the ra 
diator to such steam-supply pipes, either by 
force or gravitation, (and thereby a connect 
ing of the branch pipe of the steam-riser at 
a point above the top of the radiator or the 
raising of the steam while in the branch pipe 
to above the top of the radiator before such 
steam is delivered into the radiator or an air 
column or an ordinary steam-valve inter 
posed in the steam-supply pipes between the 
radiator and the steam-supply riser is ob 
viated,) and the connection of the branch 
steam-supply to the steam-supply riser is 
made at a point permitting the water of con 
densation to be discharged therethough to 
the riser, thus obviating the necessity of a 
water-of-condensation discharge-pipe inde 
pendent of the steam-supply pipe, and, fur 
ther, in the construction of devices and con 
necting the same to the radiator, so that by 

the operation thereof the radiator will con 
tain a variable quantity of steam as required 
by the automatically-controlled devices or as 
desired and determined by the hand- con 
trolled devices. 
In the drawings referred to and forming a 

part hereof and in which a letter of reference 
applied to designate a given part is used to 
indicate such part throughout the several. 
views wherever the same appears, Figure 1 
is an elevation of a radiator, a steam-riser 
supplying steam to the radiator by means of 
a branch pipe, mechanism interposed in the 
branch pipe between the radiator and the 
riser, a combined temperature and hand con 
trolled apparatus attached to the radiator for 
determining the actively-operating heating 
area of the radiator, and a thermostat device 
connected to the apparatus adapted to be 
operated by hand or by thermostatic means; 
Fig. 2, a vertical sectional view of the mech 
anism interposed in the branch pipe between 
the radiator and the riser, whereby steam is 
permitted to flow freely into the radiator from 
the riser, water of condensation is permitted 
to flow freely from the radiator to the riser, 
and air is prevented from flowing from the 
radiator to the riser; Fig. 3, a vertical sec 
tional view of the temperature and hand con 
trolled apparatus - that is, an apparatus 
adapted to be operated by hand or by ther 
mostatic means-attached to the radiator; 
and Fig. 4, a vertical Sectional view of the 
thermostat device communicating with the 
temperature and hand controlled apparatus. 
The several vertical sectional views Figs, 2, 
3, and 4 are on an enlarged scale. 
A is a steam-riser. - 
B is a radiator. 
C is a branch pipe forming a communicat 

ing passage-way between the riser A and the 
radiator B. . . . 
Disan automatically-operating valve mech 

anism, hereinafter fully described, interposed 
in the branch pipe C between the riser A and 
the radiator B. - 
E is a combined temperature and hand 

controlled apparatus-that is, an apparatus 
adapted to be operated by hand or by ther 
mostatic means-attached to the radiator, as 
at F and having attached thereto the ther 
mostat device, as by the communicating pipe 
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II, by means of which the actively-operating The connecting conduit or pipe H between 
area of the radiator is Varied in the manner 
hereinafter fully described, and also steam is 
prevented from passing from the radiator to 
the pressure-reducing pipe II of the system. 
The automatically-operating mechanism D 

comprises the casing d, to the lower end of 
which the branch steam-supply pipe C is at 
tached in the ordinary way, as by screw 
threads Cthereon fitting into the correspond 
ing screw-threads d' in the casing d and to 
the upper end of which a continuation of such 
branch pipe C is secured in the same man 
ner, as by the Screw-threads Cº' thereon fit 
ting into the screw-threads d", the cap d°, 
secured in place by screw-threads d8 thereon 
fitting into corresponding screw-threads in 
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the casing d, the spindled, extending down 
Ward into the casing from the under side of 
the cap d, and the float-valved, seating to 
close the aperture di. The float-valve dip is 
preferably constructed of an inner core of 
wood having an Outer covering of rubber, such 
rubber coating being lettered din Fig. 2. 
The temperature and hand controlled ap 

paratus E comprises the hand-controlled stem 
e, (provided with passage-ways e', e, and e 
therein,) rotatably mounted in the casing E", 
such casing provided (adjacent to such stem) 
with the passage-waye', communicating with 
the radiator, passage-way e, communicating 
With a source of air-supply having a pressure 
greater than the pressure of steam used as a 
heating fluid in the radiator, and passage 
way e, communicating with the reduced 
pressure-pipe I of the system, as by means of 
passage-way e, in which is placed the ex 
pansible member E', as illustrated in Fig. 3 
of the drawings, to form a hand-controlled 
cock, by means of which the temperature 
controlled portion of such apparatus may be 
shut out of operation (relative to the radi 
ator) and air under pressure greater than the 
heating fluid admitted to the radiator or air 
contained in the radiator withdrawn there 
from and the radiator completely filled with 
steamin addition to the thermostat-controlled 
portion thereof. Such thermostat-controlled 
portion comprises the valve E, seating to 
close communication between passage-way 
e and passage - Ways e and e and to be 
moved from such seating to establish com 
munication between passage-way eº and pas 
sage-way e", air-inlet e to passage e, com 
municating with a Source of air-supply hav 
ing a pressure greater than the pressure of 
the heating fluid in the radiator, (such source 
being preferably the same one from which 
air is supplied to passage-way e,) lever E, 
fulcrumed at E and connected to the stem of 
valve E, as at E, diaphragm E to chamber 
e' and the connection E between diaphragm 
E and lever E, spring E' in chamber e1, and 
adjustable plug e, having passage-way et 
therethrough adjustably restricting passage 
way e, such passage-way e'extending from 

this hand and temperature controlled appa 
ratus and the thermostat device G discharges 
into the chamber e, as is illustrated in Fig. 3. 
The thermostat device (ilustrated in ver 

tical section in Fig. 4) comprises the casing 
g, having apertures g g therein, and the ad 
justable memberg, seating to close the pas 
sage-way h to conduit or pipe H, when the 
temperature to which such expansible mem 
ber is adjusted is obtained and to retract and 
open such passage-way h, when the tempera 
ture is less than that to which such expansi 
ble member is adjusted. The adjustment of 
the expansible member gº is obtained by se 
curing the upper end thereof in cap g, such 
cap being provided with external screw 
threads g, fitting into corresponding screw 
threads in the casing g, and handle or lever 
g, by means of which its adjustment may be 
readily varied. 
The operation of the automatically-operat 

ing valve mechanism D is substantially as 
follows: When the pressure of the contents 
of the radiator B is less than is the pressure 
of the contents of steam-riser A and branch 
pipe C, steam will pass through the branch 
pipe C, aperture d', (thereby raising the float 
valve di,) and into the radiator. Water of 
condensation forming in the radiator will 
flow through the passage-way d. and branch 
pipe C into riser A, raising by gravity the 
float-valved from its seat. The raising of 
the float-valved by the Water of condensa 
tion flowing into the riser from the radiator 
is done independently of and may be addi 
tional to the raising of such float-valve by the 
steam passing from the riser through such 
opening d into the radiator, and when, as 
described, water of condensation is passing 
in one direction through opening difrom the 
radiator and steam is passing in the opposite 
direction through such opening d into the 
radiator such float-valve di will be raised a 
sufficient distance to permit the passage of 
both such fluids through such aperture and 
no farther. The raising of the float-valved 
is therefore automatically controlled by the 
combined operative force of the steam pass 
ing into the radiator and the water of conden 
sation passing out of the radiator, and it oc 
curs that the velocity of the steam passing 
into the radiator through the passage-way (l 
is sufficient to prevent the passage of air from 
the radiator through such passage-way dinto 
the riser A. In practice I have found that 
when Water of condensation is passing out of 
the radiator and steam is passing into the ra 
diator through the passage-way disuch water 
of condensation appears to flow adjacent to 
the walls of the casing d and the steam to 
pass through the casing in the axial center 
thereof and of the apertured. w 
The operation of the hand-controlled por 

tion of the hand and temperature controlled 
apparatus Eis very simple, and consists merely 

chamber e' to the passage-way or chambere. in turning the handleet (illustrated in Fig. 
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1) on the pluge so that the several passage 
ways e', e, and e or some one thereof shall 
register with passage-ways e, e, e, and e, or 
some one thereof, as required for the pur 
pose. For instance, when the temperature 
-controlled portion of the apparatus E is to be 
made operative the handle e is to be turned 
into position so that the passage-way e' in 
the plug e, controlled by such handle, shall 
register with passage-ways e' and e. When 
the steam in the radiator is to be (as fast as 
such steam is reduced into water of conden 
sation) replaced by air, the handle e is to be 
turned so that the passage-Waye will register 
with passage-Way e' and passage-way e' will 
register with e. When the quantity of steam 
to be continuously contained in the radiator 
is to be determined by the hand-operated 
portion of this apparatus, the handle e' is to 
be turned until the passage-way ein the plug 
e registers with passage-way e' and passage 
way eregisters with passage-way e. Steam 
will then continuously enter the radiator un 
til the radiator is filled with steam or until 
the position of the handlee" is changed. Such 
handle may be changed when the radiator is 
partially filled with steam, so that the ac 
tively-heating area of the radiator will remain 
unchanged by turning the handle e', (after 
the right quantity of steam is obtained in the 
radiator by the passage-ways ee and ee, 
registering,) so that the passage - way e' is 
closed by the pluge, either because none of the 
passage-ways e' eº eº register with such pas 
sage-way e' or because if any of such passage 
ways do register with passage-way e' none of 
passage-ways e' eº eº register with either pas 
sage-way eº, eº, or eº. The foregoing manipu 
lation of the handle e constitutes what I 
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term “hand-regulation” by this system. 
The operation of the temperature-controlled 

portion of the apparatus is not new and is fully 
set out in Letters Patent No. 625,306, dated 
May 16, 1899, steam-heating systems, and the 
same is not, therefore, herein described, such 
operation being attained when such handle 
e is turned so that passage-way e' is in the 
position illustrated in Fig. 3 of the drawings, 
with passage-way e' therein registering with 
passage-way's e'e. It is evident that a key 
or wrench may be substituted for handlee 
if the hand-regulation, as well as the tem 
perature-controlled regulation, of this heating 
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apparatus is not to be controlled by those 
coming casually adjacent to the radiators of . 
the system. 

It is evident that the term “reduced-pres 
sure pipe' as hereinbefore used applies to 
a pipe. The contents thereof are at a pres 
Sure leSS than is the pressure of the steam 
used in the heating system embodying this 
invention and that the air-supply from which 
the passage-ways e and H obtain whatever 
air passes therethrough should be underpres 
sure greater than is the pressure of such 

be of still greater pressure, while if steam of 
less than atmospheric pressure.is used in this 
system the air may be at atmospheric pres 
sure, and the contents in such case of such re 
duced-pressure pipe must have a pressure of 
less than atmospheric pressure and below the 
steam-pressure. - 

Observation of the operation of this sys 
tem as a whole makes it evident that the 
pressure of air-supply, being greater than the 
pressure of the steam-supply, when no steam 
is contained in the radiator the air in such 
radiator will press the valve di firmly on its 
seat under a pressure equal to the difference 
in pressure of the air-supply and the steam 
supply of the system and no air can at any 
time enter the steam-supply pipes of the sys 
tem from the radiators of such system, while 
water of condensation may at all times flow 
from the radiators into the steam - supply 
pipes of the system, the pressure in the ra 
diator and steam-Supply pipes being equal 
ized and such valve being lifted by flotation, 
and steam may at all times. When the pres 
sure of the contents of the radiator is sub 
stantially at or less than the pressure of the 
contents of the steam-supply pipe flow from. 
such steam-pipes into such radiator. The 
radiator being full of air of courseno con 
densation of steam oecurs therein, and it will 
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be understood from the foregoing that the 
statement is mot made that at such time there 
is any water of condensation in the radiator 
to flow back therefrom to the steam-supply 
pipes of the system; but it will be distinctly 
understood that even if a small portion only 
of the radiator be filled with steam (by the 
action either of the hand or temperature 
controlled portion of the apparatus E) steam 
‘will constantly enter the radiator from the 
steam-supply pipes of the system and water 
of condensation will suddenly flow from the 
radiator from the steam-supply pipes of the 
system. - 

When the method of controlling the action 
of a steam-heating plant embodied in the 
hereinbefore-described apparatus is to be em 
bodied in a two-pipe system-that is, where 
the steam is supplied at one end of the radia 
tors and the Water of condensation is dis 
charged from the other end of the radiators 
to a return-pipe--it will simply be necessary 
to place one of the automatically-operating 
valve mechanisms D at the discharge end of 
the radiator to communicate with the water 
of-condensation return-pipe, as well as to 
place such mechanism in the steam-supply 
pipes of the several radiators, as hereinbe 
fore described. 
Having thus described my invention, what 

I claim as new, and desire to secure by Letters 
Patent, is 

1. In an automatically-operating mechan 
ism to be interposed adjacent to a radiator in 
the branch pipe of the steam-supply, a valve 

steam-that is, if steam above atmospheric casing, attachable to the branch pipe from 
pressure is used in this system the air must the supply-riser and to the radiator, and 
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provided with a passage - Way communicat 
ing with the branch-pipe aperture and with 
the radiator's aperture, such communicating 
passage-way provided with a valve-seating, a 
float-valve arranged to fit the valve-seating 
and close the passage-Way, and to be moved 
from such seating by steam passing from the 
steam-supply to the radiator, and by Water 
of condensation passing from the radiator to 
the steam-supply; substantially as described. 

2. In a steam heating apparatus, a radiator, 
an air-supply pipe and a reduced-pressure 
pipe, in combination with an automatically 
operating valve mechanism consisting of a 
casing attachable to the radiator and to the 
Steam-supply branch i pipe, such casing pro 
vided with a passage-way therethrough hav 
ing a valve-seating therein, and a float-valve 
arranged to automatically open to permit 
steam to pass from the branch pipe to the ra 
diator when the pressure in the radiator is 
less than the pressure of the steam, to auto 
matically open by flotation to permit water of 
condensation to pass from the radiator to the 
steam-supply branch pipe, and to automatic 
ally seat against the passage of air from the 
radiator to the branch pipe, and means for 
reducing the pressure of the contents of the 
radiator to less than the pressure of the steam 
supplied to the radiator through the branch 
pipes; substantially as described. . . . . . . 

3. In a steam heating apparatus, the combi 
nation of a steam-Supply pipe, a radiator, a 
branch pipe between the supply-pipe and the 
radiator, an automatically-operating valve 
mechanism in the branch pipe consisting of a 
casing attachable to the radiator and to the 
branch pipe, such casing provided with a pas 
Sage-Way therethrough having a valve-seating 
therein and a float-valve seating to close such 

passage-way and to be moved from such seat 
ing to open the passage-way by steam passing 
into the radiator and by water of condensa 
tion passing from the radiator to the branch 
pipe, the arrangement of parts being such as 
to prevent the entrance of air to the steam 
supply pipe, with a hand-operated mechan 
ism for admitting air to the radiator from an 
air-supply having a pressure greater than the 
pressure of the steam in the radiator, and for 
opening communication between the radiator 
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and a reduced-pressure pipe; substantially as 
described. 

4. In a steam heating apparatus, the combi 
nation of a steam-supply pipe, a radiator, a 
branch pipe. between the supply and the ra 
diator, an automatically - operating Valve 
mechanism in the branch pipe, consisting of 
a casing attachable to the radiator and to the 
branch pipe such casing provided With a pas 
sage-way therethrough having a valve-seating 
therein, and a float-valve seating to close such 

55 

passage-way and to be moved from such seat 
ing to open the passage-way by steam passing 
into the radiator and by water of condensa 
tion passing out of the radiator, the arrange 
ment of parts being such as to prevent the 
entrance of air from the radiator to the steam 
supply pipe, with an apparatus adapted to be 
operated by hand or by thermostatic means 
for admitting air to the radiator from an air 
Supply having a pressure greater than the 
pressure of the steam in the radiator and for 
opening communication between the radiator 
and the reduced-pressure pipe, and a reduced 
pressure pipe, substantially as described. 

CLARENCE. E. VAN AUKEN. 
In presence of 

CHARLESTURNER BROWN, 
FLORA. L. BROWN. 
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