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This invention relates to an improved
system whereby the quantity of heat sup-
plied to the heating system of a building,
in, order to maintain in that building a con-
stant temperature, is automatically regu-
lated to be the amount necessary to replace
the heat losses. from the building caused by
the difference in temperature between the in-
terior -of the building and the exterior air,
means of which the quantity of heat
supplied to a building during the night, or
other periods:of limited or non-use. can be
automatically reduced or shut off entirely
for a length of time dependent upon the
the inside and outside
temperatures; The important object of the
invention is to accomplish these results by
means of simple and efficient mechanism an
_arrangement operating entirely automati-

20 cally under the control of temperature and

25 units such as radiators.

time.

My improved regulating system is applied
to heating systems in which a heating ele-
ment such as steam is supplied to heating
Each radiator is,
in accordance with my regulating system,
provided with a restricted or metered inlet
orifice, and in the steam supply pipe for the
radiators is inserted a pressure regulator or

90 reducing valve which is so set or adjusted,

5

40

45

50

that if unhindered, it will permit flow of

steam at the maximum pressure neecded to

supply the maximum quantity of heat to
the. heating system. With this pressure
regulator 1 associate an operating member
or adjustment varying member preferably
in the form of a solencid whose energizing
circuit is in turn controlled by a relay sole-
noid, and for controlling the operation of
this relay solenoid, I adjust its electrical
circuit by a temperature controlled regula-
tor subjected preferably to the temperature
outside of the building in which the heating
is being regulated. B

There are times, as for example during
the night, when it may be desirable to re-
duce or to shut off the heating entirely.. I
also provide as part of my system a'regu-
lator which is comtrolled conjointly by the
outside temperature and the time to modify
the operation of the operating solenoid to

cause the reduction in or shutting off of the ’

‘heat supplied to the radiators. This regu-
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lator -means automatically determines the
portion of the day during which normal
heat shall be supplied and that portion of
the day or night during which the supply
shall be redured or cut off. .

Another important object of the inven-
tion is to provide such structure and ar-
rangement that, upon failure of any of the
various regulating devices to operate prop-
erly, the heat will be turned on full, thus
preventing any damage to the heating sys-
tem or the building by freezing. :

Referring now to the drawings, the fig-
ure represents-diagrammatically the various
operating and controlling elements, elec-
trical circuits therefor and the cooperation
thereof to produce the results hereinbefore
enumerated. ’

The hedting system shown comprises the
radiator units 1 connected with a supply
pipe 2 and with a return pipe 3 through
which the condensed steam goes back to the
boiler. - In the steam inlet of each radiator
is a restricted orifice 4 which may be in the
form of a metering bushing or nozzle struc-
ture ordinarily used for restricting the flow
of fluid. ' ‘ ,

Interposed in the steam supply pipe 2
is the pressure regulator or reducing valve
structure 5 which may be of any standard
make, and by means of which is regulated
the pressure under which steam will flow
to the radiators of the heating system. In
the type of valve structure shown, the valve
plug 6 is secured on the stem 7, a spring 8
pressing against the valve plug and ténding
to hold it in closed position. At its lower
end the valve stem is pivoted to the inner
end of a balance lever 9 which close to the
valve stem pivot connection is pivoted on
the bracket 10 extending from ‘the valve
frame, the outer end of the lever adjustabl
receiving the weight 11. . In accordance wit
my invention, this weight is placed and re-
mains at that point on the lever at which
the valve 6 will be positioned to permit the
steam to flow at_the maximum pressure
needed to supply the maximum quantity of
heat to the heating units. The operation of
my system then contemplates modification -
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contrel of the outside temperature and the.
time: L '
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+ ing 13 of the solenoid

~sponsive
- Sponsive member may be of any special or
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The operating solenoid A forms part of
the control for the pressure regulating valve
and is directly associated therewith. It
comprises the solenoid core 12 and the ener-
gizing winding 13, the core being: connected
by a Iink 14 with the outer end of the valve
lever 9. The solenoid, under varying de-
gree of energization, will oppose the pull of
the weight 11 so that the arm wil be raised
and lowered to vary the adjustment of the
bressure regulator valve structure 5.

he operating solenoid is -controlled in
accordance with the variation in the temper-

ature of the outside air by the regulation of

‘the resistance of the solenoid energizing cir-

cuit by means of a relay solenoid B, whose
operation is directly controlled by variations
in the temperature of the outside air. This
relay solenoid comprises a core 15 and an
energizing winding 16, this winding being
included in the energizing circuit which in-
cludes a battery 17 and a temperature re-
member 18. This temperature re-

That shown is in the form
of a thermometer tube through which ex-
tends a resistance wire 19 and in which is
mercury 20. The resistance wire is includ-

standard design.

ed in the energizing circuit for the relay B
and as the mercury rises and falls in the
tube, due to changes in temperature, more or
less of the resistance wire will be short cir-
cuited by the mercury and the resistance in
the relay energizing circuit thus correspond-
ingly decreased or increased.

The relay core 15 has a rod 21 extending
upwardly therefrom which carries a contact
finger 22 in electrical engagement therewith.
Extending from the upper end of the rod
21 is a spring 23 which is
chored to a supporting bracket 24 by means
of a screw 25, This spring acts in opposi-
tion’ to the magnetic pull of the energizing
winding 16 on the core 15 and tends to hold
the core out of the winding. The spring
and the energizing winding thus together
control the vertical movement of the rod 21.

Adjacent to the path of the contact finger
22 is a resistance coil 26 with which the con-
tact finger engages during vertical move-
ment of the rod 21. The lower end of this
resistance coil is connected by the conductor
27 with one terminal of the energizing wind-
A, the other terminal
of the winding connecting through condue-
tor 28 with the suppoiting bracket 24, a bat-
tery 29 being included in the conductor 28,
As the rod 21 is vertically moved, more or

“ less of the resistance 26 will be’ included in

the energizing circuit for the relay- A, such
circuit being from the b’attélx 29 through

conductor - 28, spring 23, rod 21, contact

finger .22, resistance 26, conductor 27, and’
_through the solenoid winding back to. the
battery. As the

pressures required in the

‘energizing circuit of

adjustably an-.
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heat carrying medium, such as steam, - do
not vary in simple proportion to the differ-
ence in temperature between the inside and
outside of the building to be heated, but as
a power of that difference, the resistance 26
has its turns graduated and, in the arrange-
ment shown, the -diameters of the turns in-
crease toward the upper end of the resistance
coil so that the resistance will increase more
rapidly as the outside ‘temperature falls.
Such rapid acceleration of the resistance 26
as the temperature falls will correspond-
ingly reduce the current flow ‘through the

will then permit the Pressure regulating
valve to quickly increase the supply of steam
to the radiators. To assist in the proper ad-
justment of the energizing circuit for the
solenoid A, a manually adjustable resistance
device 30 may be included in the energizing
circuit, : : _ i

Thus the amount of heat supplied to the
radiators is automatically regulated in pro-
portion to variations in outside temperature,
as indicated by the thermonieter 18. Dur-
ing the day normal heat control is desirable,
but during the night, or certain parts there.
of, it may be desirable to materially reduce

the solenoid A which
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or to entirely cut off the heat supply. Such -

modification of heat adjustment is accom-
plished by a time controlled régulator C in
cooperation with the temperature controlled

relay solenoid B. The time controlied regu- .

lator comprises a clock 31 whose hour hand
32 makes one revolution in 24 hours. As the
hand revolves, it makes consecutive wiping
contact with contact pins 33 selectively set
at the time divisions of the clock dial, the
annular panel 34 of insulating material be-
ing shown as supporting these contact pins
and insulating them from each other. I
have shown contact pins set at the divisions
for the hours 1 to 8 a. 1., and the hours 4 to
11 p. m. The pins for the hours 1 to 8 are
connected by the conductors 35 with a ver-
tical row of contact buttons 36 on a bar 37
of insulating material positioned adjacent
to the upper end of the solenoid rod 21 at
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the left side thereof. Similarly, conductors -

38’ connect the pins for the hours 4 to 11
with the vertical row of contact buttons 38
on the bar 39
at the right of the rod 21. . Each bar thus
has eight pins and the pins of the opposite
rows are horizontally aligned. Contact
blades 40 and 41 extend laterally in oppo-
site directions from the upper end of the
rod 21 for engagement, respectively, with
the contact buttons 36 and 38 as the solenoid
rod 21 moves vertically, these blades being
insulated from each other and from the rod
21. The contact button supporting bars are
preferably adjustable longitudinally as by
means of screws 42 mounted on supporting:
brackets 43. o
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positioned opposite the bar 36 -
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Above the brackets 24 which support the
balancing spring 23 for the relay core 15 are
the electromagnets 44 and 45 between the
end of whose poles is pivoted the armature
tongue 46, the pivot point 47 for this tongue
being above the bracket 24 and in a plane
midway between the opposed poles of the
electromagnets 44 and 45. Above its pivot

‘the armature tongue is connected by a ten-

sion spring 48 with the bracket 24 so that
as the tongue is swung into engagement
with either electromagnet pole it will be
held in such position by the, spring until

pulled out of such position by the attraction .
of the other electromagnet. A conductor 49-

connects the contact blade 40 with one ter-
minal of the winding of the electromagnet
44 whose other terminal is connected with
one pole of the battery 50 while a conductor
51 connects the contact blade 41.with one
terminal of the winding for the e.ectromag-
net 45 whose other terminal connects with
the same pole of the battery, the dther pole
of the battery being connected with the

3 clock through conductor 52. ,

Associated with the electromagnet 45 is a
contact 53 which is engaged by the arma-
ture tongue wheén the electromagnet is en-
ergized, and this contact is connected by
conductor 54 with a contact member 55 in-
sulated from the relay rod 21 but adjustable
longitudinally thereon adjacent to the con-
tact finger 22 and being adapted to engage
with the resistance 26 as the rod 21 moves
vertically. .

The electromagnets 44 and 45, the. contact
button bars 37 and 39 and the various sup-
porting brackets may be mounted on a panel
56 on which may also be mountea a guide
fitting 57 for the relay rod 21.

With the above arrangement two sets of
time circuits are formed. The first set in-
cludes the conductors 38" and these circuits
may be called “shut-off” circuits, each cir-
cuit extending -from the battery 50 through
the clock hand,-through one of the conduc-
tors 38’, the corresponding contact button
on the bar 39, the contact blade 41, conduc-
tor 51, electromagnet. 45, and back to the
battery. The other set of circuits includes
the conductors 85 and these circuits may be
called “turn-on” circuits. Each extends
from: the battery through the clock hand,
through one of the conductors 35, the cor-
responding contact button on the bar 37,
conductor 49, electromagnet 44, and back to
the battery. The ' electromagnet 45 may
therefore be called the “shut-off” electro-

magnet and electromagnet 44 may be called.

the “turn-on” electromagnet,.

Each of the shut-off and turn:on circuits
will not be complete until closed at two
points, namely, at the clock, and at the con-
tact button bars 37 and 39. On the bar 37
the contact buttons, reading downwardly,

3

. correspond with the hour pins 1 to 8, and

on the bar 389, going upwardly, the contact
buttons correspond with the hours 4 to 11.
Therefore, when the contact blades 40 and
41 have been shifted by the solenoid B into
engagement with certain contact buttons on
the bars 37 and 39, the respective circuits
will not be closed until the hour hand en-

gages with the time pins connected with the

respective contact buttons. As the contact
blades 40 and 41 receives their .movement

from the solenoid B, the particular contact-

buttons 36 and 38 engaged thereby. is de-
pendent upon outside temperature, and as
the contact buttons are connected, each with
a particular contact pin on . the clock, it
follows that the first closure ‘of a shut-off or
turn-on circuit in accordance with tempera-
ture will determine the time at. which such
circuit will have its final closure made by
the clock hand. The warmer the outside
temperature, the earlier the shut-off circuit
will be-closed, and the warmer the outside
temperature, the later the turn-on circuit
will be closed. , ‘

When a shut-off circuit is closed, the elec-
tromagnet 45 will be energized and will draw
the armature tongue 46 against the contact
53 and this closes a shunt circuit including
the contact member 55, conductor 54, ¢contact
53, armature tongue 46, spring 48, and the
bracket 24. When the shunt path is closed,

the energizing current for solenoid A, in-

stead of flowing through the spring 23, rod
21 and contact finger 22 to the resistance 26,
will flow through the shunt path to the re-
sistance at a point below the engagement of
the contact finger 22 with the resistance so
that the current flow through the ‘energizing
cireuit will be increased proportionate to the
resistance removed from the circuit’ and
measured by that part of the resistance coil

96 between the contacts 22 and 55. -~ Such

reéduction in resistance causes increase of the
current flow through the energizing ciréuit

and greater attraction of the solenoid core .

12 so that the pressure regu'ating valve will

be adjusted to reduce the steam flow. ,
The contact member 55 being adjustable

relative to the contact finger 22, the degree

‘of resistance reduction can be adjusted for.

n order to maintain' closure of the shunt
circuit when the contact member 55 is carried
below the end of the resistance coil 26 the
lower terminal of the resistance may be ex-
tended by means of a metal bar 58. This
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bar should have a length not less than the -

length of the coil 26 so that if the contact
member 55.1is adjusted to be at a distance
from the contact finger 22 equal to the length
of the coil 26, it will always make contact
with the extension 58 and never with the
resistance 26, no matter what the position

-of the rod 21 may be during its range of

movement. If thé contact member 55 is at
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. the position of the rod 21.
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a less distance from the contact finger 22,
it will either make contact with resistance
26 or with the extension 58, depending upon
As soon as a
turn-on circuit is closed, the electromagnet 44
will withdraw the armature tongue from the
contact 53 to open the shunt circuit, and
the energizing circuit for the solenoid A will
be controlled directly by the movement of
the contact finger 22 to effect normal heating
regulation. The time controlled regulator
thus determines during what portion of the
day there shall be normal heat regulation
and during which part of the day or night
the heat supply shall be reduced or cut off.

Briefly reviewing the operation, the draw-
ing shows the 5 o'clock a. m. turn-on circuit

closed, which means that the temperature is.

such at 5 o’clock in the morning that the
heating system should begin its operation
under normal contrel. If the outside tem-
perature were lower the current flow

. through the solenoid B would be léss and

30
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*. when the outside temperature is compara-

)

the rod 21 would be correspondingly raised
by the spring 23 to set the turn-on circuit
for final closure by the clock. For example,
if the rod 21 had been raised to the button
connected with the three o’clock pin, .then

when this pin were engaged by the hour

hand at 3 o’clock a. m. the shunt circuit
would have been broken and the heating
system restored to normal control. If the
outside temperature were high, the turning
on of the system for normal regulation
would be delayed. .
The normal regulation’ continues usually
during the day, and reduction or shut-off of

the heat is desirable at night at a time de-

pending upon the outside temperature. In
the arrangement shown on the drawing, the
7 o’clock p. m. shut-off circuit is set by the
solenoid B ready for final closure by the
clock and the circuit will be closed at 7
o’clock in the afternoon with: the resulting
closure of the shunt circuit and correspond-
ing reduction in the steam supply. When
the temperature is high, the shut-off cir-
cuit may be closed as early as 4 o’clock, and

tively low, closure of the shut-off circuit

 may be delayed until say 11 o’clock p. m.

55

It will be noted that in the case of acci-

dental opening of the energizing circuit for

the solenoid B, the spring 23 would raise
the rod 21 to cause the contact finger 22 to
include all the resistance 26 in the energiz-

" ing circuit for the operating solenoid A

so_as to de-energize this solenoid and permit
the weight 11 to adjust the pressure control-
ling valve for the full flow of steam. Like-
wise, should the energizing circuit for the
solenoid A accidentally become interrupted,
the solenoid would be de-energized and the
pressure regulating valve would turn the
steam on full. The heating system would,

16,985

therefore be protected against freezing dur-
ing c¢old weather should such accidental cur-
rent interruption occur. '

I thus produce a simple, reliable and effi-
cient regulation system which, in accordance
with variations in outside temperatures, ac-
curately controls the supply of heating ele-
ment to heating units, and which automati-
cally reduces or entirely shuts off the heat
supply to the.units during desired time pe-
riods.

I claim as follows:— :

1. In a heating regulation system, the
combination with a pressure regulating
valve for regulating the pressure of fluid
heating medium, of an operating electro-
magnetic device connected with said valve
to control the operation thereof, an energiz-
ing circuit for said electromagnetic device,
an electromagnetic relay controlling the re-
sistance of said energizing circuit, an ener-
gizing circuit for said relay, and a device re-
sponsive to outside temperature for control-
ling said relay circuit whereby said .operat-
ing electromagnet will control said valve in
accordance with variations in outside tem-
perature. :

2. In a heating regulation systém, the
combination with a regulating valve for reg-
ulating the flow of heating fluid to a heating
system, an electromagnet device connected
with said valve to control the operation
thereof, an energizing circuit for said de-
vice, means automatically controlled in ac-
cordance with variation in outside tempera-
ture for adjusting the resistance of said en-
ergizing circuit, and time controlled means

for automatically modifying said energizing.

circuit at predetermined time periods.

3. In a heating regulation system, the
combination with a regulating valve for con-
trolling the flow of heating fluid, of an elec-
tromagnetic ‘device connected with =said
valve to contrel the operation thereof, an
energizing circuit for said electromagnetic
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device, a variable resistance for said circuit, .

‘means controlled by outside temperature for

adjusting said resistance,and time controlled
means for automatically modifying said re-
sistance at predetermined time periods.

4. The combination with a heating system,

-of a regulating valve, an operating electro-

magnet device for operating said.valve, an
energizing circuit for said device, and tem-
perature controlled and time controlled
mechanisms cooperating to adjust the resist-

.ance of said energizing circuit and thereby
control the operation of said operating de--

vice.

5. The combination with a heating system,
of a regulating valve for controlling the flow
of heating medium to.said system, an efec-
tromagnetic operating device connected to
control the operation. of said valve,.an ener-
gizing circuit for said device, a resistance for
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said circuit, means controlled in accordance

_with outside temperature for adjusting said
_resistance,

and time controlled means coop-
erating with the temperature controlled
means for short circuiting part of said re-
sistance at predetermined times.

6. The combination with a heating system,-

of a regulating valve for regulating the flow
of heating fluid, an_electromagnetic operat-
ing device connected with said valve to con-
trol the operation thereof, an energizing cir-
cuit for said device, a variable resistance for
said circuit, a relay electromagnet associated
with said resistance to control. inclusion
thereof in said circuit, an energizing circuit
for said relay automatically controlled' in
accordance with outside temperature, a shunt
cireuit for shunting part of said resistance,
and time and temperature controlled means
cooperating to determine the closure of said
shunt circuit.

7. The combination with a heating system,
of a regulating valve for regulating the flow
of heating fluid, an electromagnetic operat-
ing device connected with said valve to con-
trol the operation thereof, an energizing cir-
cuit for said device, a resistance for said cir-
cuit for controlling the current flow there-
through, a shunt circuit associated with said
resistance, and clock controlled means for
controlling the connection of said shunt cir-
cuit, : ' _

8. The combination with a heating system,
of a regulating valve for regulating the flow
of heating fluid to the system, an electromag-
netic operating device connected with said

regulating valve to control the operation’

thereof, an energizing circuit for said de-
vice, a variable resistance for said circuit,
temperature controlled -means for. control-
ling the adjustment o6f said resistance, de-
crease of said resistance causing said operat-
ing device to control the valve to decrease
the heating fluid supply, a shunt circuit asso-
ciated -with said resistance, and clock con-
trolled means governing the connection of
said shunt circuit, closure of the shunt ¢ir-
cuit decreasing the resistance independently
of said resistance adjusting mechanism.

9. In an automatically regulated heating
system, the combination of heating units
each having a restricted inlet opening so pro-
that the quantity of heat carrying
medium admitted to the unit can be regu-
lated by variations in pressure in the heat
carrying medium, a pressure regulator for
varying the pressure in the heat carrying
medium, and a temperature controlled regu-
lator for automatically controlling said pres-
sure regulator. o

10. In an automatically regulated heating
system,- the combination of heating units
each having restricted inlet openings so pro-
portioned that the quantity of heat carrying

‘medium admitted to the unit_can be regu-

16,088

“for moditfying

-ergizing circuit

5

lated by variations in pressures in the heat
carrying medium, a pressure regulator for
varying the pressure in the heat carrying
medium, operating means for automatically
controlling the operation of said regulator,
means dependent upon outside temperature
for controlling the operation of said operat-
ing means, and additional means controlled
conjointly by outside temperature and timed
the operation of said operat-

ing means to cause operation of said pres-

determined time period the quantity of heat
supplied to the unit. : )

11. In combination with a heating system
comprising heating units, a pressure regu-
lator for varying the pressure in the heat
carrying medium, operating means for op--
erating said pressure regulator, means de-
pendent on outside temperature for auto-
matically controlling the operation of said
operating means to_cause. operation of the
pressure regulator in accordance with out-
side temperature, and additional means con-
trolled by time and dependent upon outside
temperature for modifying the operation of
the operating means during predetermined
time periods to cause adjustment of the pres-
sure regulator to shut down the quantity of
heat supplied to the heating system.

12. The combination with a heating sys-
tem, of a regulator for controlling the flow
of heating medium to said system, an elec-
tromagnetic operating device connected with
said regulator to control the operation there-
of, an energizing circuit for said device, a
variable resistance in said circuit, a relay
electromagnet device and a contact moved
thereby in association with said resistance,
an energizing circuit for said relay electro-
magnet and a device responsive to outside
temperature for controlling the current flow
through said energizing circuit whereby said .
resistance will be adjusted to control the en-
for the operating electro-
magnet in accordance with outside tempera-
ture, an additional contact adapted totravel
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“sure regulator to reduce during a certain pre-
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with said first mentioned contact in associa-

tion with said resistance, a shunt circuit in-
cluding both contacts, coils in said shunt cir-
cuit causing short circuiting of that part of
the resistance which is between sald con-
tacts whereby the operatibn of said operat-
ing device will be modified, and time con-
trolled means closing said shunt circuit at a
certain tife, dependent upon the outside
temperature at such time. o

-'13. In combination with a heating system-
comprising heating units, of a regulator for
regulating the flow of heating medium to said
units, an electromagnetic operating device
connected with said regulator to control the
operation thereof, an energizing circuit for
said operating electromagnet, inereased cur-
rent flow through said circuit causing opera-
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- to vary the amount
-energizing
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tion of said device to adjust said regulator
for decreased flow of heating medium, a
variable resistance for said circuit, a- mov-
able contact member associated with said re-
sistance, means controlled by outside tem-
said contact whereby
of said resistance in said
circuit, an additional centact
movable with said first mentioned contact, a
shunt circuit for including said contacts and
that part of the resistance between said con-
tacts, an electromagnet controlling the clo-
sure' of said shunt circuit, a plurality of

‘shut-off circuits each including said electro-

magnet, a time device for causing a shut-off
circuit at a certain time dependent upon the
outside temperature at that time whereby
the shunt circuit will be closed and the re-

' sistance in said energizing circuit reduced to
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- lating valve,
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“adjust

cause operation of the operating device to
said regulator for decreased flow of
heating medium, and a second electromagnet
controlling the opening of said shunt cireuit,
turn-on eircuits each including said second
electromagnet, and a time device for causing
a- circuit through said second electromagnet
at a certain time dependent upon the tem-
perature at such time whereby said shunt
circuit will be opened and current flow
through said operating device restored to
normal. .

14. In combination with a heating system
comprising heating units, a regulating valve
for regulating the flow of heating medium to
the unit, an electromagnetic operating de-
vice controlling the adjustment of said regu-
an energizing circuit for said
device, means dependent upon outside tem-
perature for regulating the current flow
through said energizing circuit, and addi-
tional means controlled by time and outside
temperature for modifying the current flow

‘through said energizing circuit during a

certain period whereby. to cause adjustment
of the regulator valve to decrease the quan-
tity of heating medium flowing to the heat-
ing system during such period. ‘

15. In combination in a heating system, a

'.plu}'ality of radiators, a common supply

50
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'diators, each radiator

‘main through

main for supplying heating fluid to said ra-

supply main through a regulable but nor-
mally fixed orifice to control the rate of flow
to the respective radiators for a given pres-
sure in the supply main, and means respon-
sive to temperature to regulate the pressure
of the heating fluid in said mains. _

16. In a heating system, the combination
of a supply main for heating fluid, a plural-
ity of radiators having.connection with said
- orifices for controlling the
relative flow of heating fluid to each radia-
tor, a pressure regulator in the supply main

for. maintaining- & given pressure of the

' heating fluid supplied to said orifices, and

being connected to the .

16,985

Ineans responsive to temperature for con-
trolling the setting of said regulator.,

17. In a heating system, a radiator hav-
ing a fixed orifice to control the inlet of
heating fluid thereto, a supply main for
heating fluid te be supplied to said orifice, a
pressure regulator for holding a predeter-
mined pressure upon said oril%ce, and tem-
berature responsive means for controlling
the setting of said regulator so that the rate
of flow of heating fluid through the orifice
to the radiator is adjusted to the require-
ments for heat to be given Gff by the radi-
ator. . ‘
18. In a heating system, the combination
of radiators each having a restricted inlet
opening so proportioned that- the quantity
of heat carrying medium admitted thereto
can be regulated by variations -in the pres-
sure of the heat carrying medium, an auto-
matic pressure . regulator’ for ‘varying the
pressure of the heat carrying ‘medium, ad-
justment varying means for varying the ad-
justment of said automatic pressure regu-
lator, and temperature controlled means
governing said adjustment varying means.

19. In a steam heating system,: the com-
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bination of radiators each having a restrict- -
ed inlet opening so proportioned that the -

quantity of steam admitted thereto .can be
regulated by variations in the pressure of
the heat carrying medium, an automatic

96

regulator for varying the pressure of the -

steam, and means for'automatically varying

the setting of the pressure regulator com-

mensurate with variations of temperature.
20. In a heating system, the combination

of radiators each having a restricted inlet

opening so proportioned that the

of heat carrying medium admitted thereto

can be regulated by. variations in the pres-
sure of the heat carrying medium, an auto-

matic pressure regulator for controlling the
pressure in the heat carrying medium; regu-
lable means for varying the setting of the
pressure regulator, and temperature con-

trolled means governing such regulable means -

whereby ‘it may automatically vary the set-
ting of the pressure regulator commensurate
with variations in temperature. .

* 21. In a heating system for.a building, the
combination of a plurality of radiators

therein each having a.restricted inlet open--

ing so proportioned that the quantity of heat
carrying medium admitted thereto can be
regulated by variations in the pressure there-
of, an automatic regulator for var ing the

quantity.

100 -

105

110

115

120

pressure of the heat carrying medium, ad- -

Justment varying means for varying the ad-
justment of  said pressure regulator, and
thermally sensitive means exposed to vari-
ations in temperatures external to the build.
ing for governing the adjustment varying
means. :

125,

22. In a heating system for a building, -
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the combination of a plurality of radiators
therein each having an inlet opening so
proportioned that the quantity of heat car-
rying medium admitted thereto can be reg-
ulated by variations in the pressure of the
heat carrying medium, an automatic pres-
sure regulator for varying the pressure of
the heat carrying medium, regulable means

for varying the setting of the pressure regu-

lator, and * temperature controlled means
governing said regulable means whereby it

may automatically vary the setting of the
pressure regulator commensurate with vari-

“ations in the atmospheric conditions exter-

nal to the building.
93. In a heating system,-the combination

* of heating units having each a restricted in-

20

25

let opening so proportioned that the quan-
tity of heat carrying medium admitted
thereto can be regulated by variations in
the pressure of the heat carrying medium,
a pressure regulator for varying the pres-
sure of the heat carrying mediuin, means
for loading said regulator to a variable de-
gree comprising motor means and a tem-
perature controlled device for governing the
action of said motor means. A

24. In a heating system, the combination
of radiators each having a restricted inlet

7
opening so proportioned that the guantity

of heat carrying medium admitted thereto
can be regulated by variations in"the pres-

gure of the heat carrying medium, an auto-

matic pressure regulator loaded. to a vari-
able degree for varying the pressure of the
heat carrying medium, means for loading
said regulator to a variable degree compris-
ing motor means and a temperature con-
trolled device for governing the action of

‘said motor means.

25.- In a heating system for a buliding, the .

combination of heating units each having a
restricted inlet opening so proportioned that
the quantity of heat carrying medium ad-
mitted thereto can be regulated by varia-

tions in the pressure of the heat carrying

45

medium, a loaded diaphragm pressure regu- .

lating valve for automatically regulating the
pressure of the heat carrying medium, means
for varying the loading of said valve com-

_prising motor means and a temperature con-

trolled device subject to temperature out-
side of the building for governing the ac-
tion of said motor means. :

In witness whereof, I hereunto subscribe
my name this 1st day of February, 1928

EARLE SHULTZ.
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: DISCLAIMER .
Re. 16,985.—Farle Shultz, Chicago, Tll. - Steinm Heaming SysTeEM. Patent,dated
: June 5, 1928. Disclaimer filed December 10, 1934, by the assignee, Warren
- Webster & Company. o - D
. . Hereby enters this disclaimer to those claims which are numbered 9, 15; 16, 17,
18, 19, 20, 21, 22, 23, 24 and 25 in said reissue patent, and which are in the following
-words, to. wit: S : _ '
“9. In an-automatically regulated heating system, the combination of heating
units each having a restricted inlet opening so proportioned that the quantity of heat -
carrying medium’ admitted to the unit can be regulated by variations in pressure in
the heat carryi medium, a pressure regulator for varying the pressure in the heat
carrying medium, and a temperature controlled regulator for automatically controlling .
said pressure regulator.” o S . R
. 15. In combination in a heating system, a plurality ‘of radiators; a common
supply main for supplying ‘heating fluid ‘to said radiators, each radiator being con-
nected to the supply main through a regulable but normally fixed . orifice to control
the rateof flow to the respective radiators for a given pressure in the supply main, -
-and means responsive to temperature to regulate the pressure of the heating fluid in

said mains. :

_the relative flow of heating fluid to each radiator, a pressure regulator in the supply
main for maintaining a given pressure of the heat; ff)uid supplied to said orifices, and -
Ineans responsive to temperature for controlling the setting of said regulator. =

LS v § ‘II’n a heating system, a radiator having a fixed orifice to control the-inlet
- . of heating fluid thereto, a supply main for heating fluid to be supplied to said orifice,
- & pressure regulator for holding a predetermined Pressure upon said orifice, and tem~

requirements for heat to be given off by the radiator. T _
- “18. In a heating system, the.com{ination of radiators each having a restricted
. -ifilet opening so proportioned that the quantity of heat carrying medium admitted
..thereto can be regulated by variations in the pressure of the heat carrying medium, - :
- an automatic pressure regulator for varying the pressure of the heat carrying medium,
_adjustment varying means for varying the adjustment of said automatic pressure
regulator, and temperature controlled means governing said adjustment varying -
“19. In a steam heating system, the combination of radiators each having a
restricted inlet opening so' Pproportioned that the uantity of steam admitted thereto
-can be regulated by variations in the pressure of the heat carrying medium, an auto-
matic regulator for varying the Pressure of -the steam, and means for automatically .
varying -the setting of the pressure regulator commensurate with variations of tem- -
)pe “20. In a heating system, the combination of radiators each.having a restricted
inlet opening so proportioned that the quantity of heat carrying medium admitted
- thereto can be regulated by variations in the pressure of the heat carrying medium,: -
an automatic pressure regulator for controlling ‘the pressure in the heat carrying
medium, regulable means for varying the setting of the pressure regulator, and tem-
perature controlled means governing such regulable means whereby it may automati-
“cally vary the setting of the pressure regulator commensurate with variations in -
« temperature. L . : C N
. I:‘21. In a heating system for a building, the cofbination of a plurality of radi-
ators therein each having a restricted inlet opening s0 proportioned that the quantity
of heat carrying medium ddmitted thereto can_ be regtHa.ted by variations in the

~tegulator, and thermally sensitive means exposed to variations in temperatures
‘external to the building for governing the adjustment varying means. I
- ‘22, In a heating system for a ,Euilding',» the combination of a plurality of radi-
~ators therein each having an inlet opening so proportioned that the quantity of heat
c,a.T'ng medium admitted thereto can be regulated/ by variations in the pressure of
-the heat carrying medium, an asutomatic pressure regulator for varying the pressure "
of the heat carrymg medium, regulable means for varying the setting of the pressure
regulator, and tel:gi]ergture controlled means governing'said regulable means ‘whereby
1t may automsti y-vary the setting of the préessure regulator commensurste with
variations in the atmospheric conditions external’ ithe building. - - 7
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23 In a heating system, the combination of heating units each having a
restricted inlet opening so proportioned that the quantity of heat carrying medium
admitted thereto can be regulated by variations in the pressure of the heat carrying
medium, a pressure regulator for varying the pressure of the heat carrying medium,
means for loading said regulator to a variable degree comprising motor means and a
temperature controlled device for governing the action ‘of said motor means. ‘

‘94, In a heating system, the combination of radiators each having a restricted

“inlet opening so proportioned that the quantity of heat carrying medium admitted
thereto can be regulated by variations in the pressure of the heat carrying medium,
an automatic pressure regulator loaded to a variable degree for varying the pressure
of the heat. carrying medium, means for loading said regulator to a variable degree
comprising motor means and a temperature controlled device for governing the action
of said motor means.

‘“95. Tn a heating system for a building, the combination of heating units each
having a restricted inlet opening so proportioned that the quantity of heat carrying
medium admitted thereto can be regulated by variations in the pressure of the heat
carrying medium, a loaded diaphragm pressure regulating valve for automatically
regulating the pressure of the heat carrying medium, means for varying the loading
of said valve comprising motor means and a temperature controlled device subject to
temperature outside of the building for governing the action of said motor means.”’

[Official Gazette, January 1, 1935.) '




