CLOW GASTEAM RADIATORS

Make Their Own Steam Heat With Manufactured, Natural, Propane or Butane Gas

Air valve thal autamatically allaws air
in the radiator to oscape, bul helds 1~
back stoam. t

Steam  mmgulator  that  aulamalically
contrals the size of the gas flame ta 9}
maintain unifarm hoat n the radialar.

Filling cup by means of which lhe
water supply for ke steam is re- 3
plenished.

Steam rising in the radiater seclions

and evenly healing all portions of tha
radiator,
]
Bailing water that i34 heated from the
_—5  gos flames belaw il end which sup-

H plies the tteam,

Gas burner enclosed in a combuslian
chamber in the baltam portian of the

Madein noth venled 4
radiatar sections,

and unvenled fypes

Clow Gasteam Radiators Combine These Features
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Clow Gostream Radialors con be locoted at outside
walls near windaws, duve la their narrow chape.
Yhus they stap cold drafis as they enler the room,

o2 COMYECTER HEAT

mmekr COLDAIR wewmp RADIANT HEAY

Monufactured by Jumes B. Clow & Sons .

Fora C-4-9-5%

® THE SUPERIORITY OF STEAM HEATING
@ THE FLEXIBILITY OF INDIVIDUAL ROOM HEATERS
® THE CLEANLINESS AND CONVENIENCE OF GAS

THE MOST ECONOMICAL HEATING SYSTEM

The low fuel cost of Gasteam heating results from making the
heat right where 1t 13 needed in each room and just in the nght
amount to meet the varying demands caused by changing out-
side temperatures, wind direction, and amount of sunshine,

REQUIRES NO BOILER, BASEMENT, OR STEAM AND
WATER PIPES

Each Clow Gasteam radiator is a4 complete sleam heating unit.
The pas flame, completely enclosed in the lower part ol the
radiator, generates steam from a shallow layer of wiuter anr
the steam completely and evenly heats the entire radiator.

COMBINES SUPERIORITY OF RADIATOR HEAT WITH
FLEXIBILITY OF ROOM HEATERS

The completely independent operation ol each Clow Gasteam
radiator permits the installation of large enough units in each
room Lo properly heat that room dunng the coldest days but,
through individual conirol ol cach radiator, the heat can be
regulated to just the right amount for Lthe more moderate days
of Fall and Spring.

HEAT ROOMS UNIFORMLY WITHOUT DRAFTS OR NOISE
By locating Clow Gasleam radiators underneath windows and
along culsite walls, the cold air from these sources s warmed
before it starls across the floors. Gasteam produces a gentle
circulation of warm aiv that, together with the direct radiant
heat from the radiator surfaces, results in comfortable, pleasant
and untform heating.

201-299 Marth Talman Avenue, Chicage 80, Hlinais



THE OPERATING PRINCIPLE OF CLOW GASTEAM RADIATORS

Each Clow Gasteam Radiiator is a complete sieam
heating unit designed to heat the room in which it
is located, The steam is generated right in the radiator
itself in contrast to the method in central steam heat-
ing plants where the steam 1: generated in a boiler
generally located in a basement and the steam supplied
to individual radiators by means of steel piping. The
Gasteam principte of generaling the steam within the
radiator itself ehminates the need for a boiler, steam
piping and for a basement.

The water for making the steam in a Gasteam
Radiator js located in a water chamber in the lower
part of the radiator sections. Directly beneath the
water chamber i1s a gas burner. The gas flames are
entirely enclosed by the lower part of the radiator
sections, The heat from the gas flames boils the water
and the steam rizes into the radiator tubes where it
condenses, giving up its heat to the room air. The
water [rom Lhe condensed steam returns to the water
chamber where it 1s re-evaporated, again rising as
steam to heat the radiator tihbes,

No waler pipe connection iz required for the water
chamber. Clow Gasteam Radiators require about one
pint of water per secticn at the initial Glling when
radiators are installed. This isdone through a filling cup
with any convenient water container with a spout,

=

such as a tea kettle, Thereafter a semi-monthly in-
spection and replacement of such water that has
escaped through the automatic air valve s all that is
required. This replacement rarely amounts o more
than a pint of water,

The height of the gas Oame is controlled by an
automalic steam pressure regulator. When the radi-
ator is eold and the gas lighted, the fame heighl is
about 40" high which brings the water to a bail in
aboul 20 to 30 minules, As stean pressure accumu-
lates in the radiator the steam pressure regulator
gradually lowers the flame so that from 8 to 10 lbs,
steam pressure ts maintained when the radiatg 15 in
[ull operation.

An automatic air valve permils air to leave the
radiator as steam Is generated. This air valve iz so
constructed that air will pass through it from the
radiator but the steam will not escape, A steam pres-
sure reliel valve (saletv valve) relieves excessive steam
pressure should some abnormal condition, such as
extremely high gas pressure, cause the steam pressure
Lo rise above normal,

Pilot lighters, safety pilot valves Lo prevent the
escape of unburned gas, and room thermostats are
available accessories. They are described on a [ollowing
page,

SELECTING THE PROPER TYPE OF RADIATORS

Vented or Unvented

The principal purpese of venting Gasteam Radiaters
is to carry the water vapor produced by the com-
bustion of #as to the outside air. The combustion of
one therm (100,000 B.tu.) of average cily pas pro-
duces 11+ gallons of water, except for carbureted
water gas which produces only 4,5 of a gallon per
therm, The combustion of one therm (approximately
one gallon) of propane produces 3/10 of a gallon of
water, and butane produces 7,/8 ol a gallon.

With vented radiators the moisture produced by
the burning gas is carried Lo the outside of the build-
ing through vent stacks. With unvented radiators
this moisture iz added to the room air and provides
the humidity necessary for winter heating,

As a general rule, in the selection of vented or un-
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vented radiators for the average installation, the
severity of the winter climate should be given first
consideration. Where freezing temperatures rarely
occur, all unvented may be used. Where freezing tem-
peratures are common, some of the radiation should
be vented., Where the temperature fatls below zero,
most ol the radiation should be vented,

An intelligent proportioning of vented and un-
vented will provide healthful humidity and at the
same lime prevent excessive condensation on the
windows,

Alwavs take into account your state law, city ordi-
nance, or focal gas company rules pertaining to the
venting of pas heating appliances belore selecting the
type of Gasteam Radiator Lo use [or a specific purpose.

Vi




DIMENSIONS AND RATINGS OF CLOW GASTEAM RADIATORS
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Six-Tube 32" Vented Six-Tube 22" Unvented  Six-Tube 31" Unvenled
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Dimension “L* is abways measured rom the regulator end. Add 614 inches o Dimension 13" for room temperature controls




ACCESSORIES FOR CLOW GASTEAM RADIATORS

2-WAY BURNER
AND
AUTOMATIC CUT-OFF VALVE

Both are required
when radiatars are used with
Prapane er Butane Gas.
Optional
when manufaclured or natural gas is used,

The zlddi-‘cinm ol an automatic cut-ofl
valve to the Clow 2-way burner pro-

Yo 1 Wiy Reotiwme s mits reduced heat vides @ means of automatically shut-
dv'-vl-rr when full healing capacity is nat ting ofl all gas flow to both the front
ruquired, “‘°If’°"‘ part of the burner and rear portions of the burner in case 2-Way Burner ond
serves os a pilot and, alsa, when burn- the gas 15 not Iy i ' \
qas 1 urning 4t the {ront A :
i \ . . : ) \ vtamatic Cut-Off Valve
Ing, supplies encegh heat 1o warm the portion which serves as the pilot lighter.

frent part of the radiatar,

ROOM THERMOSTATS

Room temperature eontrol can be used with Clow Gasteam radiaters to
miel conditions where manual controb of the radialars is not canvenient

Nan Electrical Combined Type Electrical Remote Type

The Non Eleetrical Combined Type room temperature control The Electrical Remote Type room temperature control reguires
{requires no electrical connection) for individual radiators, Thermo-  connection to the lighting circuit. A wall thermastat, properly
atal setting controls room temperature by repulating gas fow to located, will provide very accurute temperature regulation of the
main burner. The automatic cut-off valve shuts off all gas to air in a reom by cantrolling the amount of gas supplied to the
radiator if for any reasan the pilot Tame goes oul, radiatar througt the magnetic gas valve.

#One wall thermostat will control several radiators (one to four), Each radiator must be litted with & magnetic gas
valve, 2-way burher, and quiomatic cut-off valve which stops the Mow of all gas to the radiator if for any redsan the
pilot flame is not burning. These controls are shawn in ilustration above at right.




SYGGESTIONS FOR VENTING CLOW GASTEAM RADIATORS

General Yenting Recommendations

1. Newver wse smaller vent pipe than indicated i
under “Dimensions and Ratings of Clow Gas- -
team Radiators,” See inside cender page. |

2. Always start venl vertically from radiator, ﬁk

VENTILATAR Top

FLASHING TOIFLIYG

even i vertical rise can only be a few inches. .
3. Pitch horizanlal runs npward from radiatoer e 3
147 per fool. 8 - BOOF TLASHING
4. Length of horizontal run should never exceed [rpen
height of vent stack. BURLIE COUFLIRG Lo
Tty
zi A X . % BOUND A5 [LL -
5. Avoid bends in vent pipe as much as possihle . o
and use 437 instead of 907 bends i possible. N LS
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SIMPLIFIED METHOD FOR ESTIMATING RADIATION- .
REQUIREMENTS FOR COMPLETE HEATING OF BUILDINGS

To estimate the amaunt of Clew Gastearn Radiallom necessary to
|1| at @ given space
Multiply the length, width and height of roem in feed and
cln ideby.... . e D
Multinly ulrIL]l and ]IllLJIt of |'\5I-J*-|.'\'J glass sarface in feel and
rln e by, TR e
Doors with hall glass should be figured as all glass.

3. Multiply length and height of exposzed l..Lll- in feet, deduc

p’]:lﬁ.‘\ and divide by . ... ) D | ]
Multiply length and w Hllh nf kL]]II‘IJ-‘ in fect {1 there iz unheated
‘=~|hIiL above) and divide by . 1

A, Muloply length and width of floor in fect (i above unhes Lllri
space) and divide by O | PO

[f any part of building measures so many feet and inches, fgure
the nexl highest footage, vse no fractions; [or examaple, il a room is
A feet 5 inches high or wide, figure it as 9 feet.

[he above tolals added together will give the amount of radi-
ation reguired to produce 7D degrees lemperature in zero wealher
il radiators are operated continuously, Whaere heat is used in day-
time only, or [or a few houars ac a tme, add 2075 to the radiation
calculated.

EXAMPLE OF ESTIMATING RADIATION REQUIRED FOR A STORE

Calculations
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TOTAL RADIATION NECESSARY
STORE, TO 70 DEGREES

T HEXT

For temperatore rises ather than 707 I,

For lemperature rise in degrees . of . .. ... .., ]
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L ; multiply the radiation caleelated, by the
constant immediately below the required temperaiare fise in the following table,
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SIZING C(LOW GASTEAM RADIATORS FOR AUXILIARY HEATING

For Spring and Fall Heqfing m Surmmer coltages, in homes
with central heating plants—use radiators of about *y the sige
required for complete heating.

where a central furmace does not pro-
size required [or Lotal

For Basement rooms
vide enough heat—Radintors about Ly the
heat are sullicient.

For cold spots —pear the doors in Restauranls, Drugstares,
el —anywhers [here 15 a cobd drall —use 5010 735 sq. ., radiators.
These rarely need o be vented,

For SUI‘I--F)C)H::}’IGESr altic rooms, etc.—where the central furnace
15 ot connected -—calcufate the heatling requirernents for complete
Teal and size the Gasteam Radiators nccordingly.




CLOW GASTEAM RADIATORS

Make Their Own Steam Heat With Manufactured, Natural, Propane or Butane Gas

Air valve thal autamatically allaws air
in the radiator to oscape, bul helds 1~
back stoam. t

Steam  mmgulator  that  aulamalically
contrals the size of the gas flame ta 9}
maintain unifarm hoat n the radialar.

Filling cup by means of which lhe
water supply for ke steam is re- 3
plenished.

Steam rising in the radiater seclions

and evenly healing all portions of tha
radiator,
]
Bailing water that i34 heated from the
_—5  gos flames belaw il end which sup-

H plies the tteam,

Gas burner enclosed in a combuslian
chamber in the baltam portian of the

Madein noth venled 4
radiatar sections,
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Clow Gasteam Radiators Combine These Features
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Clow Gostream Radialors con be locoted at outside
walls near windaws, duve la their narrow chape.
Yhus they stap cold drafis as they enler the room,
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Fora C-4-9-5%

® THE SUPERIORITY OF STEAM HEATING
@ THE FLEXIBILITY OF INDIVIDUAL ROOM HEATERS
® THE CLEANLINESS AND CONVENIENCE OF GAS

THE MOST ECONOMICAL HEATING SYSTEM

The low fuel cost of Gasteam heating results from making the
heat right where 1t 13 needed in each room and just in the nght
amount to meet the varying demands caused by changing out-
side temperatures, wind direction, and amount of sunshine,

REQUIRES NO BOILER, BASEMENT, OR STEAM AND
WATER PIPES

Each Clow Gasteam radiator is a4 complete sleam heating unit.
The pas flame, completely enclosed in the lower part ol the
radiator, generates steam from a shallow layer of wiuter anr
the steam completely and evenly heats the entire radiator.

COMBINES SUPERIORITY OF RADIATOR HEAT WITH
FLEXIBILITY OF ROOM HEATERS

The completely independent operation ol each Clow Gasteam
radiator permits the installation of large enough units in each
room Lo properly heat that room dunng the coldest days but,
through individual conirol ol cach radiator, the heat can be
regulated to just the right amount for Lthe more moderate days
of Fall and Spring.

HEAT ROOMS UNIFORMLY WITHOUT DRAFTS OR NOISE
By locating Clow Gasleam radiators underneath windows and
along culsite walls, the cold air from these sources s warmed
before it starls across the floors. Gasteam produces a gentle
circulation of warm aiv that, together with the direct radiant
heat from the radiator surfaces, results in comfortable, pleasant
and untform heating.
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THE OPERATING PRINCIPLE OF CLOW GASTEAM RADIATORS

Each Clow Gasteam Radiiator is a complete sieam
heating unit designed to heat the room in which it
is located, The steam is generated right in the radiator
itself in contrast to the method in central steam heat-
ing plants where the steam 1: generated in a boiler
generally located in a basement and the steam supplied
to individual radiators by means of steel piping. The
Gasteam principte of generaling the steam within the
radiator itself ehminates the need for a boiler, steam
piping and for a basement.

The water for making the steam in a Gasteam
Radiator js located in a water chamber in the lower
part of the radiator sections. Directly beneath the
water chamber i1s a gas burner. The gas flames are
entirely enclosed by the lower part of the radiator
sections, The heat from the gas flames boils the water
and the steam rizes into the radiator tubes where it
condenses, giving up its heat to the room air. The
water [rom Lhe condensed steam returns to the water
chamber where it 1s re-evaporated, again rising as
steam to heat the radiator tihbes,

No waler pipe connection iz required for the water
chamber. Clow Gasteam Radiators require about one
pint of water per secticn at the initial Glling when
radiators are installed. This isdone through a filling cup
with any convenient water container with a spout,

=

such as a tea kettle, Thereafter a semi-monthly in-
spection and replacement of such water that has
escaped through the automatic air valve s all that is
required. This replacement rarely amounts o more
than a pint of water,

The height of the gas Oame is controlled by an
automalic steam pressure regulator. When the radi-
ator is eold and the gas lighted, the fame heighl is
about 40" high which brings the water to a bail in
aboul 20 to 30 minules, As stean pressure accumu-
lates in the radiator the steam pressure regulator
gradually lowers the flame so that from 8 to 10 lbs,
steam pressure ts maintained when the radiatg 15 in
[ull operation.

An automatic air valve permils air to leave the
radiator as steam Is generated. This air valve iz so
constructed that air will pass through it from the
radiator but the steam will not escape, A steam pres-
sure reliel valve (saletv valve) relieves excessive steam
pressure should some abnormal condition, such as
extremely high gas pressure, cause the steam pressure
Lo rise above normal,

Pilot lighters, safety pilot valves Lo prevent the
escape of unburned gas, and room thermostats are
available accessories. They are described on a [ollowing
page,

SELECTING THE PROPER TYPE OF RADIATORS

Vented or Unvented

The principal purpese of venting Gasteam Radiaters
is to carry the water vapor produced by the com-
bustion of #as to the outside air. The combustion of
one therm (100,000 B.tu.) of average cily pas pro-
duces 11+ gallons of water, except for carbureted
water gas which produces only 4,5 of a gallon per
therm, The combustion of one therm (approximately
one gallon) of propane produces 3/10 of a gallon of
water, and butane produces 7,/8 ol a gallon.

With vented radiators the moisture produced by
the burning gas is carried Lo the outside of the build-
ing through vent stacks. With unvented radiators
this moisture iz added to the room air and provides
the humidity necessary for winter heating,

As a general rule, in the selection of vented or un-
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vented radiators for the average installation, the
severity of the winter climate should be given first
consideration. Where freezing temperatures rarely
occur, all unvented may be used. Where freezing tem-
peratures are common, some of the radiation should
be vented., Where the temperature fatls below zero,
most ol the radiation should be vented,

An intelligent proportioning of vented and un-
vented will provide healthful humidity and at the
same lime prevent excessive condensation on the
windows,

Alwavs take into account your state law, city ordi-
nance, or focal gas company rules pertaining to the
venting of pas heating appliances belore selecting the
type of Gasteam Radiator Lo use [or a specific purpose.
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DIMENSIONS AND RATINGS OF CLOW GASTEAM RADIATORS
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Dimension “L* is abways measured rom the regulator end. Add 614 inches o Dimension 13" for room temperature controls




ACCESSORIES FOR CLOW GASTEAM RADIATORS

2-WAY BURNER
AND
AUTOMATIC CUT-OFF VALVE

Both are required
when radiatars are used with
Prapane er Butane Gas.
Optional
when manufaclured or natural gas is used,

The zlddi-‘cinm ol an automatic cut-ofl
valve to the Clow 2-way burner pro-

Yo 1 Wiy Reotiwme s mits reduced heat vides @ means of automatically shut-
dv'-vl-rr when full healing capacity is nat ting ofl all gas flow to both the front
ruquired, “‘°If’°"‘ part of the burner and rear portions of the burner in case 2-Way Burner ond
serves os a pilot and, alsa, when burn- the gas 15 not Iy i ' \
qas 1 urning 4t the {ront A :
i \ . . : ) \ vtamatic Cut-Off Valve
Ing, supplies encegh heat 1o warm the portion which serves as the pilot lighter.

frent part of the radiatar,

ROOM THERMOSTATS

Room temperature eontrol can be used with Clow Gasteam radiaters to
miel conditions where manual controb of the radialars is not canvenient

Nan Electrical Combined Type Electrical Remote Type

The Non Eleetrical Combined Type room temperature control The Electrical Remote Type room temperature control reguires
{requires no electrical connection) for individual radiators, Thermo-  connection to the lighting circuit. A wall thermastat, properly
atal setting controls room temperature by repulating gas fow to located, will provide very accurute temperature regulation of the
main burner. The automatic cut-off valve shuts off all gas to air in a reom by cantrolling the amount of gas supplied to the
radiator if for any reasan the pilot Tame goes oul, radiatar througt the magnetic gas valve.

#One wall thermostat will control several radiators (one to four), Each radiator must be litted with & magnetic gas
valve, 2-way burher, and quiomatic cut-off valve which stops the Mow of all gas to the radiator if for any redsan the
pilot flame is not burning. These controls are shawn in ilustration above at right.




SYGGESTIONS FOR VENTING CLOW GASTEAM RADIATORS

General Yenting Recommendations

1. Newver wse smaller vent pipe than indicated i
under “Dimensions and Ratings of Clow Gas- -
team Radiators,” See inside cender page. |

2. Always start venl vertically from radiator, ﬁk

VENTILATAR Top

FLASHING TOIFLIYG

even i vertical rise can only be a few inches. .
3. Pitch horizanlal runs npward from radiatoer e 3
147 per fool. 8 - BOOF TLASHING
4. Length of horizontal run should never exceed [rpen
height of vent stack. BURLIE COUFLIRG Lo
Tty
zi A X . % BOUND A5 [LL -
5. Avoid bends in vent pipe as much as possihle . o
and use 437 instead of 907 bends i possible. N LS
= g - FAIR CILL ASBESTDS M
6. Drip all vent stacks conceiled in outside walls, PR CC IV ERG  CRREATE H-;;};f'
or any stack with more than 5-I. 2xpased out- e A
doers. Run drip inte ground or to drain.
7. Use double metal pipe, or pipe insulated with WALL CHASE [O8
air cell ashestos whers venl is outdoars or in foy VERE #PL

wnheated space.

8. Eatend vent 2 Jeel above smy abject within
20 Teeb al it

Note: R
y ~rEi 17 Metalbestos: s . . P ey
E_',r_:IyIITLiEn%{;;_]:l._--,mhjtg-],lc]]?;}_::: Cily building codes vary cansiderably in dif- /
o e L);i T ferent Jocalities. Always consult your lieal ardi- k ', =
and short 'l\lréill':ilr'lnf'ljlfe nances before using suggestions in this felder, T roE S
MITAL LATH ANS FLASTER FER
OV[A WALL CIASE — WL
— xS AP SRACE
J [u [T TR T —
i[™ |y
Pk
QC ROUND PIPE e
(-9
i| o
| \.:El M [= .Ia'l:l'.-_ﬁl
) o Eni I |j F‘f.'.:‘E.'”I“
3 VENT PIPE < aarre oreser |y |} -
COLLAR e F‘_’i SR
f A | I ,[ -L?fﬂiz e
| Yt WITH AGUND
| | I § | OUTLET
1] 1] cuow a-uriea
1 [ | CRIP CaP
- |
& 2 A
s a ® 1
G} = = |.i,..|:I:-I'IP'?i=I
= = 2 [ %10 GROUND
— &) oa} bogatl |
o vz H¥!
o — ! 4 (s ll--l- J
= — — AT =
5 . me L
= g ] [y
= W, NOTE
2 9
= Qa Clew OfTeet compensates {for vanialion
Connecting 4" Round Tran- < { \( L e hieight of vent opening fmm (heor,

site: Venl Pipe 1o Gasteam ) _ ) _ . A
Radiatar with Clow A-RFE Cannecting Gasteam Radiator to rouned Venting through  pitched oo with
Dirip Tee. Metalbestos vent pipe exposer] outdoors, Transite pipe concenled in wall,




SIMPLIFIED METHOD FOR ESTIMATING RADIATION- .
REQUIREMENTS FOR COMPLETE HEATING OF BUILDINGS

To estimate the amaunt of Clew Gastearn Radiallom necessary to
|1| at @ given space
Multiply the length, width and height of roem in feed and
cln ideby.... . e D
Multinly ulrIL]l and ]IllLJIt of |'\5I-J*-|.'\'J glass sarface in feel and
rln e by, TR e
Doors with hall glass should be figured as all glass.

3. Multiply length and height of exposzed l..Lll- in feet, deduc

p’]:lﬁ.‘\ and divide by . ... ) D | ]
Multiply length and w Hllh nf kL]]II‘IJ-‘ in fect {1 there iz unheated
‘=~|hIiL above) and divide by . 1

A, Muloply length and width of floor in fect (i above unhes Lllri
space) and divide by O | PO

[f any part of building measures so many feet and inches, fgure
the nexl highest footage, vse no fractions; [or examaple, il a room is
A feet 5 inches high or wide, figure it as 9 feet.

[he above tolals added together will give the amount of radi-
ation reguired to produce 7D degrees lemperature in zero wealher
il radiators are operated continuously, Whaere heat is used in day-
time only, or [or a few houars ac a tme, add 2075 to the radiation
calculated.

EXAMPLE OF ESTIMATING RADIATION REQUIRED FOR A STORE

Calculations

cubic (eel
1A 4+ 200

long  wide  ligh
3 x 15vs W
'r'| 1550

I @ 8k B = BO

v

l (1 :‘i' x.0" = |5 . 137 s, ML
Ixoors

[ L{l'lhh = 3
1@y 57 =42 5

GO0 s 0. minus
L37 =q. I1. glass
did s, {Lonet + A0

Exposed Walls: )
1 @ 30 % 10 = WKl
2@ (5 x 10 = 20 )

Il
N x I8 = 950 + 20

Ceiling (roal)
J0"x I8 = 450 + 10

Plus 207 [or intermitlent heat :
TOTAL RADIATION NECESSARY
STORE, TO 70 DEGREES

T HEXT

For temperatore rises ather than 707 I,

For lemperature rise in degrees . of . .. ... .., ]

Multiply caleulated rochation by . .., . — P LT

L ; multiply the radiation caleelated, by the
constant immediately below the required temperaiare fise in the following table,

DOOR W OW
Fay ¥z 5
| F
29 5. L. ‘
137 WIDE TL
|
. |
16 oy, 1L,
CEILING 10" HIGH
i)
-
=}
-
3
16 50y TL. s %
zl @ =
ol -
- -
0 { ~ | o
A R | Y
o
= ¥
15 50 11 |
TET =, L [
a6 | H' :‘,l_.-\t.& naon GLASS
5 -.u i 7 5B R
217 =g, fL

__r/ A L

Che Story Brick Building
Wood Floar on Concrete with
Cinder Fill an earth

it i) Hih
B |07 1.14

SIZING C(LOW GASTEAM RADIATORS FOR AUXILIARY HEATING

For Spring and Fall Heqfing m Surmmer coltages, in homes
with central heating plants—use radiators of about *y the sige
required for complete heating.

where a central furmace does not pro-
size required [or Lotal

For Basement rooms
vide enough heat—Radintors about Ly the
heat are sullicient.

For cold spots —pear the doors in Restauranls, Drugstares,
el —anywhers [here 15 a cobd drall —use 5010 735 sq. ., radiators.
These rarely need o be vented,

For SUI‘I--F)C)H::}’IGESr altic rooms, etc.—where the central furnace
15 ot connected -—calcufate the heatling requirernents for complete
Teal and size the Gasteam Radiators nccordingly.
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'UNITED STATES

EUGENE V. DAILY,

| 11,580,651
PATENT OFFICE.

[P
OF CHICAGO, ILLINOIS, ASSIGNOR T JAMES B. CLOW & SONS, OF

CHICAGO, TLLINOIS, A CORFPORATION OF ILLINOIS,

© BADIATOR,

Application fled August 28, 1992, Serial No. 584715, -

To all whom it may concern:

Be it known that I, JUGENE V. Damny, 2
citizen of the nited States, residing at
Chicago, in the county’ of Cool and State

5 of Tllinois, have invented & certain new and
useful Tmproverent in Radiators, of which
the following is a full, clear, concise, and

- exach descripti,on,'_referenée being had to

. the accomipanying drawings, forming & part

10 of this specification. =~ *
. The present invention relates to radistors
in’ which the heating medium is beated by
a gas burner,incorporatec‘l in the radiator
and its object is the provision of means
36 properly to'vent the gases from the hurner.

Tn the drawings,— . :

Figure 1 is a front elevation of a radi-
ator embodying the invention, taken on the

" e 1—1 of ¥igure 9 with. a vent section
- 20 ghown in sectiom. 0 '
: Figure.2 is a section on the line 9—9 of
Figure 1. . S :
- Figure 3
Figure 2. ° . R
Tigure 4 is @ section. of the vent sechion
and two radiator sections om the line 4—4
of Figure 2. : T

The radiator is composed of & plurality of

similar radiator sections 1 and 2 vent section
9, preferably disposed at the ‘center of the
radiator, the several sections being secure
together by 2 tie-rod 3. Each radiator sec-
tion 1 is formed near the bottom with -a
. transverse plate 7 forming

water chamber 8 opening into pollow col-

25

30

3b

wmns 10 at the front and rear of the section, .
being closed petween columns

the chamber 8
by a roof 26. The vent section 2 is formed
with a plate 7 corresponding with the plates
7 of the radiator sections but a single column
9 vises from the water chamber at the front
of the vent section and the roof 25 of the
water chamber in the vent section extends
from the rear wall of the column 27
rear wall of the section. The column 27
in the vent section opens out to the full
. width of the vent section above the wall 20
(Figures 1 and 2) hereafter described. In.
each radiator section the fromb and ,rear
columns 10 open into each other at the top
of the section in the usual manner. When a
plurality of radiator sections 1 and a. vent,
‘section 2 are assembled into a radiator, the
columns 10 and 27 communicate with each

85 other at the top of the yadistor through

40

45

50

is a section on the line 33 of’ ctec i :
Co ' " the portion of the pipe 12 shown, in order to -

q rising from.

the ficor of a.

to the”

openings 5 and the water chambers 8, from
which the columns rise, communicate with
each other through openings 6.. Water may
be supplied to the common -water chamber
of the radiator, through a pipe normalily - 60
closed by a cap 9.
Xach radiator section 1 and the vent see- . .
tion 2 is formed with a laterally projecting
wall 14, the walls of adjacent sections fitting’
each other edgewise. The walls 14, in con-
junction with the walls of the sections
proper, form & closed bottom 4 for the radi-
ator, thus providing a common combustion
chamber closed at the opposite ends of the
radiator by plates 15, the walls forming
spaces 13 for the passage of products of
combustion around the water chamber 8. A
gas burner indicated generally at 11 extends
through the common combustion .chamber
and is connected through a pipe 12 with any
source of fyel. Any of the well known fuel
and sir mixing devices (not shown) may
be connected in the fuel supply line adjacent

a8

supply the burner with the proper mixture
of fuel and air. _ g SR
The vent section 2 is formed with & cham-

"ber 16 which communicates by openings 17in

its opposite sides with the combustion cham-.
ber. Itis apparent, therefore, that the gases- 85
the burner. throughout the. .t'

length ~of the radiator will be forced to.

flow lengthwise of the radiator through the-

chamber formed by the walls 14 into the
1Zenwb gection and upwardly into the .cham-
or 16. ' S

tends from the top
the upper edge of 2

)

year wall of the sec

edge of the wall 19 tc-95
five opening 21 in"the.
tion. The reav wall of
the chamber is sybstantially vertical up to .. -

ihe level of the top of the openings 17 but,
above that level the wall is formed with a 100+
portion 24 inclining rearwardly to the lower: .
edge of the fuel or flue opening connection - .
91 forms an outlet from the interior of the '
chamber. A suitable flue pipe may be con- o
nected with the flue or flue opening connec- 105
tion 21 to provide an. outlet for the escape

of products of combustion. ) ,

" Unless provision be made to avoid it @
back draft into the chamber 16 may extin- .
guish the flame of the burner, while if the 1no




- upward draft through the flue be exeessive

&t

10

15
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that also fnay extinguish the flame by “lift--

ing the frame off of the burner”. For these
reasons the side walls 18 of the chamber 16
are formed near their front edges with open-
ings 22 to atmosphere, the openings 22 ex-
tending substantially {from the level of the
top edges of the opening 17 to the level of
the lower edge of the flue opening 21. The
rear edges of the openings 22 are curved as
illustrated in. Figure 2 and a transverse
bafile 23 extends across the chamber 16 from
the curved edge of one opening 22 to the
curved edge of the other opening. The baf-
fle 23 has only about half the vertical height
of the opening 22 and its top edge lies sub-
stantially in the same vertical plane as the
center. lines of the openings 17.

" In the operation of the radiator water in
the common chamber 8 stands at about the
level shown in Figure 1 and steam circulates
through the columns 10 of the radiator sec-
tions 1, the column 27 of the vent secticn 2,

and the space above the wall 20 in the vent’

section 2 into which the column 27 opens.
The gases from the burner are prevented

from escaping into the room and are forced’

to flow longitudinally of the radiator into
the chamber formed in the vent section. As
the gases rise in this chamber they are di-
‘recfed by the rearwardly extending baffle 23
*and”the rearwardly inclined rear wall 24
directly to the flue or outlet opening in the
flue opening connection from the chamber.
If the draft through the flue beomes exces-
give air will be pulled in from the room
through the openings 22 over the top edge
of the baflle 23 so that the burner at the base
of the sections will not be affected. If, on
the other hand, a back draft through the
flue occurs, the downwardly fowing air will
be directed by the curved wall 20 and the
baffle 23 outwardly into the room through
the openings 22, carrying with it the prod-
ucts of combustion, so that the burner will
not be extingunished. Consequently the gases
rising from the burner will be properly
vented at all times while the flame will burn
evenly and uniformly without extinguish-

- ment or interference either by excessive

draft or by back draft.

Having thus described
T claim 2s new is:—

1. A vent section for a gas-fired radiator
comprising, a walled chamber for the recep-
tion of products of combustion, a wall of
said chamber having a fiue opening, one wall
of said chamber having an opening to the
atmosphere at a point in the chamber re-
mote from the wall having the flue opening,
and a baflle below the second vecited open-
ing extending upwardly from the wall ad-

my invention, what

. jacent thereto toward the flue opening.

2. A vent section for » gas-fired padiator
comprising, 3 walled cham’@gf for the recep-

the said flue

1,580,651

tion of products of combustion, means con-
nected with a wall of said chamber for con-
nection of a flue therewith, one wall of «aid
chamber at a point spaced from said means
having an opening therethrough, a hafile
below said opening extending upwardly
from the wall adjacent said opening toward
said means, and a top wall extending down-
wardly from above said means over the baffle
to the top edge of szid opening in the cham-
ber wall.

3. A vent section for a gas-fired radiator
comprising, a walled chamber providing an
inlet at the bottom of the chamber for recep-
tion of products of combustion, a wall of the
chamber having a flue opening to the rear
of the chamber and above the said inlet, a
wall of said chamber having an opening to
the atmosphere therethrough at a point re-
mote from said flue opening and above the
sdid inlet and below the said flue opening,
‘and a baffle connected to the wail at the
bettom of said atmospheric opening and ex-
tending upwardly toward said flue opening.

4. A vent section for a.radiator of the
character - described comprising, a walled
chamber having 4 plurality of inlets for
combustion products through. a portion of
the walls thereof, a rear wall of the said
chamber having an opening above said in-
lets, the wallg of the chamber having open-
ings to the atmosphere spaced from the

'og)ening in said wall to the rear of said
e

amber and above the said inlets and below
the said rear wall opening, a bafie between

‘the walls between said openings to the at-

mosphere and extending from a line to the
rear thereof, toward the front of said cham-
ber and connected to the walls of said cham-
ber adjacent the bottom of said openings,
said baffle extending upwardly toward said
rvear wall opening, and a portion of the top
wall of said chamber spaced bove z2id baffie
and extending downwardly, from the rear
wall of said chamber- above the gaid rear
wall opening, to the front wall of said cham-
ber adjacent the top of the said openings to
the atmosphere. .

5. A vent section for a radiator of the
character deseribed comprising, a walled
chamber having registering inlets through
portions of the wall thereof, a flue opening
in the wall of the chamber remote from and
above the said inlets, the wall of the cham-
ber having openings to the atimosphere at
points' remote from said flue opening, ane

0

=Y
iy

80

26

166

108

119

115

120

on a line above the gaid inlets and below -

opening, a baffle connecting the
lower edges og the second said openings? and

extending upwardly toward the said flue
opening, the wall of the chamber having the
flue opening therein being inclined down-

~wardly and forwardly from the flue open-

ing, and 2 wall spaced above the baffie and
extending downwardly from the fins open-

125

130




8. A gas-fired radiator comprising, & sin-
gle vent section, and 2 plurality of radiator

1,680,851 ’ o3

irig to the wall forming the top edges of
the gecond said openings.

.

sections connected on opposite sides of the
vent. section, the sections being formed to

" 'provide a comunon passage for a heating me-

10

15

20

dium, and a closed combnstion space at the
bottom of the radiator, the vent gection hav-
ing a chamber extending wpwardly from the
combustion ‘space, a gas burner extending
Jongitudinally through the combustion space,
the rear wall of the chamber above the com-
bustion space having a flue opening, the side
walls of the chamber baving openings to the

atmosphere adjacent the front wall of the.

chamber above the combustion space and

below the flue opening, and a baffle connect- -

ing the side walls at the front edges of the
openings to the atmosphere and extending
upwargly toward the flue opening. .-

7. A gas-fired radiator comprising, & sin-
gle vent section and a plurality of radiator
sections connected on opposite sides of the

vent. section, the sections being formed &o 2
‘provide a corumon passage for & heating me-

‘dium and & common closed combustion spacs
at the bottom of the radiator, the vent sec-
tion having g chamber extending upwardly
from the combustion space, a gas burner ex-
tending longitudinally through the combus-
tion -space, the rear wall of the chamber
above the combustion space having a fue
opening, the side wal's of the chamber ad-
jacent its front wall, above the combustion
space and below the flue opening, having
openings to the atmosphere, a baffle conaect-
ing the side walls at the front edges of the
openings to the atmosphere and extending
upwardly toward the flue opening, and a
wall spaced above the flue opening and ex-
tending to the fromt of the chamber adja-
cent the front edges of the openings to the
atmowhere.

v Tiwitness whereof, I hereunto subscribe

my ‘hame this 23rd day of August, 1922
" EUGENE V. DAILY,

€
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'8 in a gas-fired steam radiator. - )
- Radiators of this elass comprise generally
a hollow shell having a- water space in the.
upper portion thereof and a burner space’

10

Patented Jan. 6, 1931

'UNITED STATES

1,788,048

PATENT OFFICE

GLEN C. CARNAHAN, OF CHICAGO, ILLINOIS, ASSIGNOR TO JAMES B. CLOW & SONS, OF
_ ' CHICAGOQ, ILLINOIS, A CORPORATION OF ILLINDIS :

RADIATOR FUEL CONTROL

“Application filed December 13, 1929, Serial No. 418,806.

~ This invention relates to heaters of the

type that generally employ a fluid fuel; such
as a liquid or gas, as contrasted with a solid
fuel, and is illustrated herein as embodied

in the lower portion thereof. Upon ignition
of the fuel at the burner, heat is imparted
to the portion of the radiator containing

. water: thereby transforming the latter into

35

steam and imparting heat to the space sur-
rounding the radiator. It sometimes hap-
pens that the steam pressure-in the radiator
would become unduly high if it were not

" equipped with a device to regulate the flow

of fuel to an amouxnt that will-just maintain
a desirable steam pressure once it is attained.
With this in view radiators Iong in use have
been equipped with a valve for controlling
the admission of fuel to the burner and the
action ‘of the valve has been governed by
variations occurring in the steam pressure

“within the radiator. Fuel controls of this

character are in successful use today, but

like all other devices of their kind they are
- vantageous tendencies of the present day ra-

- . subject to beneficial improvement.

30

" To illustrate the demand for an improved’
control, it is necessary only to recite a cer-.

tain condition that may arise in the use of

a gas-fired steam radiator and. which may"
.operate harmfully in spite of-the pressure

controlled valve, now in.use. If the fuel at

.the burnér of a cold radiator containing ho .
water is ignited, the flame will in time cause’
the metallic shell of the radiator to become.
highly over-heated in the dbsence of water,-

as no steam pressure can be generated which
normally would regulate the supply of fuel.
Therefore the dry radiator will become hot-

" ter and hotter until harmful and sometimes

disastrous results take place.. =~ ..
With the foregoing in view it is an object

of the present invention to provide a radiator

of the class described. with means responsive-
‘to variations in temperature conditions with- -
in the radiator, both in the presence as well.
-gs-in ‘the absence of steam, for governing -
-the supply of fuel -thereto. In the illus--

steam pressure and  which wi

trated embodiment of the invention the ra-
diator is provided with a fuel supply line
and a valve is interposed in the line for con-
trolling the passage of fuel therethrough.
In accordance with the present invention.a
thermostatic element is extended into -the
radiator and id operatively connected with
the valve in such a manner that upon. the
temperature in the radiator rising to a cer-
tain point, in the absence of water and steam

" pressure the thermostatic element will ex-

69

pand sufficiently to partially close the valve -

and thereby regulate the fuel supply to the

radiator and prevent the radiator from over- .
heating in the absence of water for steam'

generating purposes. . . »
Another equally important feature of the

present invention consists in combining ef-

ficiently and simply, in" a single structure, a
means responsive  both to variations in tem-
perature and pressure within the- radiator
for controlling the admission of fuel there-
to. By means of such-a provision the fuel
controlling valve operates when either the
temperature or the pressure within the ra-
diator reaches the desired point, and there-
by guards-against the outstanding disad-

diator to overheat when no water is éon-
tained therein, which can be generated jnto
1l opérate the
valve controlling the fuel. . '

Other important objects and featurey af

the invention will become apparent from-a
réading of the following specification in the
light of accompanying drawings in which,

Fig. 1is a rear elevational view of the end
portion of &  gas-fired steam * radiator
equipped in accordanceé with the present in-
vention, - S '

Fig. 2 is a right end viéw of the radiator
illustrated in Fig. 1, . - .~ =
- Fig. 8 is a detailed view

‘trol device, .

Fig. 4 is a sectional view taken along the
line 44 of Fig. 3, .- one

Fig..5 is a detailed view of a
device illustrated in Fig. 3, -

ing of the control device,

70 -
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afthe fuel con-
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porﬁian of the '
Fig. 6 is a detailed view of the 6u&ide cas-
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" element bore directl

2

Fig. 7 is an outside view of a portion of the

control device, and

Fig. 8 is a modified form of the
shown in the earlier figures.

As shown in the drawings, the radiator is
composed of a number of sections, 10, 12, 14,
etc., which are suitably joined together and
when so joined form a hollow upper water
chamber 16, and a lower burner chamber 18.
In operation the fuel at a burner 20, located

appqratus

in the burner chamber, is ignited and the heat

therefrom converts into steam the water that
is located in the upper portion of the radia-
tor. As heretofore pointed out, it occasional-
ly happens that the water becomes too low
and the metallic shell of the radiator may
be unduly heated. "To ‘overcome this disad-
vantage the present invention contemplates
equipping the radiator with a fuel control de-
vice which will now be described. )

Fuel flowing to the radiator passes through -

a supply or entrance conduit composed of

_the pipe sections 22 and 24. As shown in Fig.

3, theifuel leaves the open end of the entrance
passageway 24 (the latter terminates in a
nozzle portion 26), and enters a chamber
formed by a hollow cup-shaped shell 28 and a
base 30. Leading from the shell 28 is an
exit passageway or conduit 82 which commu-
nicates through an air-mixing valve 34 with
the burner 20.. Under ordinary conditions
fuel flowing through the supply conduit 24
enters the chamber defined by the shell 28 and
base 30 and thence flows to the burner direct-
ly, through the exit passageway 32. The
chamber defined by the members 28 and 30,
is provided with a central partition or valve
36, consisting of a plurality of thin and
flexible concave-convex disks.  Normally the
disks occupy the position illustrated in Fig.
3 in which the open end of the supply pas-
sageway 24 and nozzle. 26 is disposed in
spaced relationship to the valve, thereby per-
mitting the incoming fuel to flow from the

nozzle 26 through the exit passageway 32..

The valve is arranged, however, to be actu-
ated upon by fluctuations in steam pressure of
predetermined magnitude, occurring in the
water chamber of the radiator. To provide
for regulation in the absence of water and
steam pressure a hollow sleeve 38 extends

rearwardly from the base member 30 and con--

tains a thermostatic element 40. The member
40 has a coeflicient of expansion greater than
the casing 38 in which it is enclosed, in order
that upon heat being applied to the casing
38 and the element 40, the latter will ex-
pand more rapidly than the casing, causing
the inner end of the thermostatic element 40
to move in the direction of the valve 36.
It will be appreciated that if the thermostatic
upon the rear surface
of the valve a considerable amount of move-
ment would be required.to move the valve

- from an open to a closed position. In order

. passagews,

1,788,048

to decrease the amount of movement neces-
sary to perform this operation there is in-
terposed between the valve and the inner end
of the thermostatic element 40, a cup-shaped
plunger 42 having an outer circular rim por-
tion 44 adapted to engage the marginal por-
tion of the plurality of thin and flexible con-
cave-convex valve disks 36 and a seat 46 ar-
ranged to be engaged by the inner end of the
thermostatic element. The amount of move-
ment required to close the valve through the
arrangement just described is far less than
that which would otherwise be required and
thus the efficiency of the device is enhanced
and assured. ‘

From so much of the description as has al-
ready been given it will be understood that

70

<

80

in the operation of the radiator the control -

device being disposed in the water or steam
chamber ofg the radiator will be exposed to
variations in. temperature occurring therein
in the absence of water in the radiator with
the result that when a predetermined degree
of temperature is reached the thermostatic
element 40 will expand sufficiently to move
the plunger 42 in the direction of the valves
36, to close -the latter, It would be unde-

85

20

sirable if the movement of the valve 36 to a -

closed position completely cut off the fuel
supply and extinguished the flame, because
later, upon cooling, the thermostat would
once more contract and allow the concavo-

‘convex valve 86 again to assume its normal

position and raw unburned fuel would then
flow into the radiator and be liberated from
the burner. Accordingly the device is pro-
vided with means for ﬂy-passing a small
quantity of fuel when the valve is closed.
The by-pass permits the fuel to burn with
a low flame and in such quantity that will
not bring the temperature of the radiator to
an undesirable degree. Thus, as shown in
Fig. 5, the nozzle 26 of the incoming pas-
sageway 24 is provided with a plug 48 having

‘a small central passageway therethrough.

From an inspection of this figure in connec-
tion with Fig. 3 it will be seen that when
the valve occupies a closed position, enough
of the fuel: may flow from the entrance pas-
sageway 24 through the plug 48 to the exit
passageway 32 to insure against the burner
being extinguished.

It has heretofore been stated that the pres-
ent invention aims to combine with the means
for controlling, through variations occurring -

in steam pressure within the radiator, the en-
“trance of fuel te the radiator, an additional

means for governing thermostatically the ad-

mission of fuel. .

- To permit steam pressure to actuate the
valve, the base section 30 of the valve cham-
ber is provided with a passageway 50 (Fig. 4)
leading into the interior of the radiator. This
» is formed in a screw-threaded
plug 52 which serves to hold the control de-
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vice in assembled position within the radiator.

In the operation of this latter feature of
the invention, pressure variations of a pre-
determined magnitude pass through the pas-
sageway 50 and engage the rear of the flex-
ible valve 86, moving the latter into engage-
ment with the open end of the entrance pas-
sageway 24. It will be appreciated that the
size of the opening 50, the linear coefficient
of exﬁansion of the thermostatic element 40,
and the degree of flexibility of the valve 36
are all factors in determining the predeter-
mined magnitudes of pressure and tempera-

" ture which will cause the valve 36 to seat it~

i5
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self and the supply of fuel to be diminished.

Turning now to Fig. 8, there is shown a
somewhat modified type of structure in which
the thermostatic element 40 takes the form
of a bi-metallic disk which, upon being

heated, flattens out and presses, by means of -

a button 54, the valve 86 into engagement
with the open end of the entrance passageway
24, in exactly the same manner that has here-
inbefore been described with reference to the
earlier figures,

It is to be understood that, although this
invention has been illustrated and described
in connection with a gas-fired steam radiator
(shown in the drawings as a vented radiator)
the invention may be employed with equal

feasibility and success in connection with.
heaters of different kinds and. types, and. is.
" not to be limited to the style of heater illus-
trated. Furthermore it is-to be understood

that changes and modifications in design and
construction may from time to time be made
by those skilled in the arts without de-

parting in the slightest from the true scope.

of the invention as set. forth in the appended
claims. As an example of such a modifica-
tion, the range of movement of the valve 36
may be so increased that it will vary the in-
coming supply of fuel upon any desired de-
gree of change of temperature pressure con-
ditions within the radiator, thereby provid-
ing a precise and delicate control. 4

Having described the invention, what I
claim as new and desire to secure by Letters
Patent of the United Statesis:

1. A radiator of the class described, hav-
ing, in combination, a burner, a conduit for
supplying fuel to the burner, a valve in the
conduit for governing the amount of fuel

"supplied, a thermostatic element associated

with the valve and adapted to be acted upon
by heat variations within the radiator to con-
tro] the operation of a valve, and a passage-
way leading from the valve chamber into
the interior of the radiator whereby pres-
sure variations within the radiator are trans-
mitted to the valve. = .

2. A heater of tho class described, compris-

. ing, in combination, a burner, a conduit for

65

supplying fuel to the burner, & valve for gov-
erning the passage of fuel through the con-

3

duit, s thermostatic element associated with

the radiator and adapted to close the valve
when a predetermined degree of heat is gen-
erated within the radiator, a passageway
leading into the valve chamber for communi-
cating to the valve pressure variations occur-
ring in the radiator, and means for by-pass-
ing a small amount of fuel around the valve
when the latter is closed whereby extinguish-
ment of the burner is prevented. -
3. A device for controlling the fuel supply
in radiators and the like comprising, in com-

‘bination, a fuel entrance passageway, a fuel

exit passageway, a flexible diaphragm mem-
ber normally dispesed in spaced relationship
to the open end of one of the passageways

and pressure in the radiator to close the open
end of said passageway. S

4. A device for controlling the fuel supply
in radiators and the like comprising, in com-
bination, a fuel entrance passageway, a fuel
exit passageway, a concavo-convex flexible
diaphragm member normally disposed in
spaced relationship to the open end of one
of said passageways, and means for contract-
ing the diaphragm into a position closing the
open end of said passageway, said -means
comprising an expansible bar and a cup-
shaped member adapted to be moved upon ex-
E_’ansion of the bur; the cup-shaped member

aving a rim for engaging the marginal por-
tion of the diaphragm, and a seat to be en-
gaged by the expansible bar.

5. A radiator of the class described, hav-
ing, in combination, a burner, a conduit for
supplying fuel to the burner, and a valve in-
terposed within the conduit for governing
the amount of fuel delivered to the radiator,
said valve comprising, a casing, and control

means within the casing responsive to °

changes in temperature and pressure within

_the radiator. -

- 8. A radiator of the class described, com-
grising, in combination, a burner, a conduit
or supplying fuel to the burner, and control
means for governing the amount of fuel de-
livered to the burner through the supply con-

. duit, said control means being responsive to

variations in both temperature and pressure
occurring within the radiator and comprising
a heat responsive device located ‘interiorly
-of the radiator. ' o
~ Signed at Chicago, Illinois, this 2nd day
of December, 1929. . -

_ - GLEN C.CARNAHAN.
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.and responsive to variations in temperature -
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To &Il whom it may concern : foo
Be it known that I, Frank L. Rick, a citi-
.of the United States, residing at Chi-
‘county :of Cook and State of
‘invented-certain mew and use-
o

in Heating Systems, of
following is a specification.

sty, the present invention re-
a system,” including radiators, for
a, building by the use of either steam
water a5 a_circulating medium. -

.to the system as a whole, and in part
_to:the construction of radiators adapted for
“usé in’the system’ for accomplishing the gen-
eral object of the invention which is to au-
tomatically regulate the temperature of each
radiator, independéntly of every other radi-
ator'of the system: ~ © 7
' While, as before stated, the invention in

.20

_its entirety ‘relates to both the system and.

the construction of the radiators, the present
application covers, by its claims, only the
novel featureés of the system, the novel fea-
25 tures of the radiator being made the subject
™ of and covéred by a compan
uly'29, 1911, Serial #641,838, -
T am aware that prior to my invention it
was .old- to ‘provide a heating system, in
which “either 'steam or hot water could be
- used as a circulating ‘medium, comprising a

main heater or boiler (hereinafter called o’

boiler) one or more radiators located at any

- desired points, a system of pipes including
85 a supply pipe leading from the top of the
" boiler.to_the radiator or radiators return
pipes leading from the radiator or radiators
back to the lower portion of the boiler, an
40 directly with radiator or radiators and a gas
burner arranged in proximity to each of the

radiators for heating it, such systems being

prévided with valves for controlling the cir-

. culation of the héating medium. With such
a system any one of the radiators may be
heated “from the main boiler alone, inde-
pendently, of its iridividual. gas heater, or it
may be hedted by its individual gas heater
. .independently of the boiler or it may be
50 heated both by the boiler and its individual
gas heater-and by handling or manipulating

the system 1in these various ways the temper-
ature®of each*radiator may be controlled

. within certain limits. For example, in mild
55 or chilly weather when it is desired to take

vered by a_companion application’

. expansion tank communicating more or Tess.

regulated.

. HEATING SYSTEM. - -
N ER .Speéiﬁgé,tion,of LettersPatent. . ,Paytented“Ap'r-.’ 1, 1913,
' - Application filed May 13, 1909, Serial No. 495,592 ' S

D STATES PATENT OFFICE. |

OF ¢HICAGO, ILLINOIS, ASSIGNOR TO JAMES B. CLOW & SONS, OF .
HICAGO, ILLINOTS, ‘A CORPORATION OF JRLINOIS.. i v o iio.

the chill off of a particular room, the radi- -
ator in it may be heated by its individual .

gas heater, without making use of the main
boiler. Again in moderately cold weather,

‘when it is desireéd to heat practically the
“whole building at an equable temperature,
the main boiler may be used without mak-

ing use of the gas heaters of individual radi-
ators. Again there may be and usually is a
room (or rooms) of a building which in ex~

60

tremely cold weather is not adequately heat- .

.ed by the main boiler and in such cases the

heating of the radiator in.it by the main
boiler may be augmented by the additional
use of its individual gas heater. But even
with these provisions, all of which must be
controlled manually and none of which.is

‘automatic, it is impossible to uniformly

70

maintain any given room at'a given 'tem-

perature and prevent its fluctuation.

T am also aware that the main boilers in'

such systems have been provided with ther-
mostatic regulators  of various construc-
tions directly exposed to and regulated by

the temperature of the circulating medium-

in the boiler arid as a result of this the tem-
perature of the circulating medium-as it en-
ters the system is regulated and will be more
or less uyniformly maintained throughout
the entire system, disregarding the gradual
dissipation of the heat of the circulating me-
dium as it travels out from and back to the
boiler. ‘But even with such a regulator there

7%
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is no provision for separately and independ- -

ently regulating the.temperature of each in-
dividual radiator, in order to meet the re-
quirements and conditions which exist in
the different rooms in' which-the radiators
are placed respectively. - Furthermore
whether the boiler be provided with a regu-
lator or not, it is seldom desirable in only
chilly weather to maintain heat in the boiler,

"because this necessarily entails a waste. ,
I am also aware that in heating systems in

which a number’ of radiators without indi-
vidual heaters were incorporated in a system

of circulating pipes leading out from and -

back to the boiler whereby all of said radi-

ators were heated by steam generated in the

boiler it was old to provide each radiator
with an individual thermostatic regulator

-whereby the temperature of the radiator as

produced by the heater was automatically
But so far as I am aware such
system had no provision for either entirely
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dispensing with the use of the boiler and in-
dividually heating any given radiator.

I am aware that individual radiators,-

having no provision whatever for incorpo-

rating them in a circulating system, have:

been, provided with individual heaters or
gas-burners both  with and without auto-
matic regulators operated by fluid-pressure,
for controlling the supply of fuel to the
burners and that in those cases where such
pressure-operated regulators were used, they
were directly exposed to and operated by
the  pressure of the fluid in the radiator
itself, so that the pressure of the fluid varied

with its temperature, and, in turn, regulated.

the quantity of fuel supplied to the burner,
so that the regulator was operated by pres-
sure produced by the expansion of a fluid as

distinguished from being operated by the-
“pressure produced by the expansion of the
thermostatic element of the regulator, said

element, according to, the present invention,
being in direct contact with the heat circu-
lating mediwm within the radiator.

~ While admitting all the foregoing, still, L
believe myself. to be-the first to propose to

provide a heating system having a system

of pipes, a plurality of radiators and an

expansion tank incorporated in said pipe.

system, each radiator having an individual

heating ‘burner. located in proximity to it.

and a thermostatic regulator directly ex-

posed to. and operated by the circulating.

- medium. within the. radiator for automati-

35

40

cally controlling the supply of gas or other
combustible fluid to the burner whereby the.

temperature of the radiator is self-regu-

lIated and whereby the radiator may be used .
. in either of three ways, namely; first, by-

supplying it with heat from the main boiler

~alone; second, by supplying it with heat

from its individual heater alone; third, by
supplying it,with heat.by both the main

.. boiler and its individual heater together.

50
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To provide a:practical: and. efficient radi-
ator that will meet all of these requirements
is the .object of the present.invention and to
this. end the: said . invention. consists in.the
features of novelty that aie hereinafter de-
scribed. with reference to the accompanying
drawings, which, .are made a part of  this
specification, and in which: . .~~~ = .

Tigure 1 is an elevation of a heating sys-

. tem adapted for use with either steam or hot.
water as the circulating medium, in:which.

two radiators, one of which has all of the
several features of.the invention, are in-
corporated. -Fig. 2 is a heating.system of

-modified construetion in which two,radiators
embodying the invention are-incorporated..

Fig. 3 is an elevation of.a heating system.

under still . another modification.sin. which,
only. one radiator embodying the invention.
»:is incorporated. - Fig. 4°1s,a-vertical longi-
tudinal section, on a larger scale, of a radi-

pipe, E, communicates.

1,057,454 -

ator embodying t'heﬁ invention in its pre-

" ferred form, the plalie of -the section’ being
‘indicated by the line 44, Fig. 5. Fig. 5'is

a vertical transverse section thereof in two
planes which are indicated by the lines 5—5
and 5—52, respectively, Fig. 4 Fig. 6isa
vertical section of a radiator of ‘modified
construction and embodying only some fea-
tures of the invention, the plane of the sec-
tion being indicated by the line 6—6, Fig. 7.

Fig. 7 is a horizontal section thereof on the

line 7—7, Fig. 6. ‘

70"
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The system shown in Fig. 1 comprisési;.'
main heater or boiler, A, a supply pipe, B;:

leading from the upper part.of the boiler

and connected through branch pipes, B’ and .

B’’, with one or more radiators, C and C’,
located upon a floor orlevel higher than that
of the boiler, a return pipe, D, leading from

..the bottoms of the radiators to the bottom

of the boiler, a pipe,. E, leading upward

80
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from the bottom of the boiler, and an open’
expansion tank, I, located at a level higher
than the highest radiator, with which the

The radiators of

90

the system shown in Fig. 1 are of different.

constructions and are.differently connected
up in the circulating system. In.the case
of the radiator, C, the branch supply pipe,

‘B’, enters the bottom of the radiator and is.
provided with a valve &’, while in the case
of the radiator C’ the branch supply pipe .
B’ enters the top of the radiator and is pro- -
In both instances .

vided with a valve 0"/,
the branches D’ and D’’, respectively, of

95

100

the return pipe D lead from the bottoms of:

the radiators and in the case of the radiator

C the supply and return.branches enter the -

radiator at opposite ends, respectively, while .

in the case of the radiator C’ they both enter
the radiator at the same end. These are,

105

however, details with which the present in-
vention 1s not concerned and here it may be-

be used as a circulating medium with either
of these two forms of radiators.

‘observed that either steam or hot water may .. -

110

. The system shown in Fig. 2 differs from .

that shown in Fig. 1 in that it has provision

for only a single pipe connection, D? and:
this pipe connection forms a continuation

of the pipe I leading to the elevated expan-

115

sion tank F, no main boiler being used either .

‘and the expansion tank, or elsewhere,, .
The system shown in Fig. 3 has but a
single radiator C* precisely like those shown’
in Fig. 2 and the single pipe connection with
the radiator leads to a street main, or other

in the pipe connection between the radiator.

1120

source of water supply, under. pressure, no -

elevated expansion tank Dbeing.used. In

125

each instance the radiator is'provided at the

top with a went valve ¢ of any desired con-

struction which valve is manipulated.in such

manner as.may be necessary in order to meet
‘the. requirements accordingly as steam or

130



hot:water:is used as.a circulating medium..
Tn.each instance the return.pipe will permit-
the.back-flow -of water from the radiator in

..order -to: compensate. . for any -injurious ex-

cess.pressure that may. be; produced  within

the: radiator: as a result of over heating, and .

hence each of the pipe connections, D’, D/
or.D?,.as.the case:may. be, has more than one

. function. The pipe connections D’ and. D'’

10

of Fig. 1 serve as-a return pipe in a con-
tinuous, circulating system and also. as a re-
lief pipe for compensating for excess pres-
sure. . In the latter-instance the water will

_-be: forced. out of the radiator at the bottom

16

thereof . into and: through the main boiler
and, thence. upward to.the expansion tank.

" The .pipe connections D* of the systems

shown, in. Figs, 2-and 8 sefve as inlets 1nto

~_the radiators and. also as relief pipes, the

20

water .expelled from:’the radiators In the
system-shown in Fig. 2 being forced back
into the pipe.connection with the elevated

expansion tank, while in the system shown

" in Fig. 8 it.is forced back into the supply

25

main. o’ that. in neither instance ‘can. the'
pressure-in:the radiator exceed the pressure

of the hydrostatic: column produced by the

“elevated~expansion tank or:the pressure n

~that: shown

- tlie:wdter-supply inain. . :
80

The form of radiator which is ipre:ferre.d
in::carrying. out. the present invention, 1s
at-C/ in Figs. 1, 4 and 5. Tts

- provision: for. pipe connections enables it to

v be-rused  in- any.

35

of the systems above de-
scribed, -and: when .properly equipped with
its individual heater and.with its individual
thermostatic. regulator the temperature of
each ‘and . every room may be individually

- regulated to a nicety. It is ‘made up of a

40
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number of loops or sections, G, each of which
comprises one or more. hollow columns, H,
and the several sections are connected at
top and bottom respectively through the me-
dium of sleeves or nipples I and I’. Where
each section comprises more than one col-
amn the columns of each section are con-
nected at top and bottom respectively by
headers J and J’ thereby providing for a
complete circulation of the circulating me-
dium within the radiator. The several sec-

-~ tions have vertical openings, H’, between
. the several columns so as to facilitate the cir-
“onlaticn of air around the several columns

65
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for the purpose of carrying off the heat radi-
ated by them.

Each.of the individual heaters above men-
tioned has a gas burner, K, arranged be-
neath the radiator, a combustion chamber, L,
in which the gas burner is located and a
thermostat, M, controlled by the tempera-
ture of the radiator for in turn controlling
the temperature of the radiator itself by
regulating and controllingthe supply of
gas to the burner, the gas being supplied to
the burner by a pipe N—N'. The ther-

¢

“enlarged ‘casing,

mostat.is constructed of a tube; O, closed; at.
its inner end and having at its outer ‘end. an

“a valve, P, between the branches N. and N’
-of the_gas supply pipe. This valve 1s car-

ried by a rod, P’, located in the interior of.
the pipe or tube O and has its inner end
permanently secured to the inner end of the
said tube or pipe, the tube or pipe O and.the

Tod P’ being made of materials of different.

‘expansibility, the tube being, of greater.ex-

pansibility and more sensitive. to. the. heat,
than is the rod, so that, the tube being per-
manently secured at its otiter end to the end
section of the radiator, its expansicn and

O’, which carries a-seat for.

70
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contraction will carry the rod inwardly and. -

cutwardly, and thereby move the valve to-
ward and from ifs seat, respectively,  The
thermostat thus constructed  preferably. en-
ters the lower header J/ of the end section.

of the radiator and passes into and through

any desired number of the nipples I’ which
cennect the lower headers, but the invention,
in its broadest. aspect, is not limited to a
thermostat of this particular construction,
arrangement or location. .On the contrary,”
the invention comprehends, in its broadest
aspect,a thermostat of any construction, ar-
rangement or location so long asitis directly
exposed to the heat of the radiator for con-
trolling the flow of gas to the burner where-
by the temperature of the radiator is self
regulated. . o
The burner itself consists of a tube ar-.
ranged -longitudinally beneath the lower
headers of the several sections of the radia-
tor and provided with perforations for the .
escape of gas, at which the gas burns, the
burner being preferably provided with an
igniting jet %, at which the gas is ignited
through an opening 7 in the front of the
combustion chamber.

Preferably the combustion chamber is con-
structed as shown in Figs. 4 and 5. As
there shown the lower headers J” have flat
vertical meeting surfaces and their under
surfaces which are flush with each other
throughout the entire length of the

radiator,
form the top wall of the chamber. The end
sections of the radiator have depending webs
G’ which form the end walls of the chamber,
and the several intermediate sections have
at front and back depending webs G?, which
form tlie upper portions of the front and
rear walls of the chamber. The bottom of
the chamber is formed by a sheet metal plate
Q which is provided, beneath the burner,
with a series of perforations ¢ for admitting
atmosphere to the burner, and the bottom
sheet has upwardly extending portions Q'
which lie against the inner surfaces of the
webs G2 and complete the front and rear
walls of the chamber, lugs ¢ being formed
on the webs G’ of the end sections, at front
and back, to form supporting feet and also
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“'seribed, excepting that as shown in TFigs. -

to form' shoulders for supporting the sheet
metal plite of which the front, back and bot-
tom of the combustion chamber are formed.
- The combustion chamber shown in Figs.
6 and 7 is constracted precisely as above de-

6 and 7 the lower headers J’ are provided
in-their meeting faces with oppositely lo-

“eated grooves j, so that when the adjacent’

10
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headers are placed in contact with each other
these-grooves form vertical passages through
which ‘the heatéd ‘air or products of com-

bustion -may pass:upward between the sev- -
~eral 'sections of ‘the radiator and thereby

increase the surface exposed to the heated
products of combustion which pass upward
through said passages and between the sev-
eral columns of the radiators and eventually

“escape from -the radiator into the room,

while ‘as shown in Figs. 4 and 5 the lower
header-sections . have bottom surfaces that
ar€ flush-with each other, as above described,
so- that the heated products of 'combustion

cannot escape upward through the radiator. -

In this instance the products of combustion
are carried off by a stack.or flue R, com-
municating with the back of the combustion
chariiber. * If the burner were centrally lo-

“cated where the exhaust stack or flue is used,

the tendency of the exhaust flue would: be to
draw the-heated products of combustion di-
rectly away from the burner and thereby
prevent its intimate contact with the bot-

~‘toms of the lower header-sections. ‘To pre-

vent this the burner is located near the front
wall of the combustion chamber and a de-
flector of appropriate shape is arranged be--
tween it and theintake end of the flue. 'This

- “deflector comprises a vertical portion S in

the nature of a bridge wall located imme-
diately behind the burner and a horizontal

-ber; leaving a slight space s through which

1,067,464

portion S’ extending from the top of the

bridge wall, rearward, to within a short dis-
tance of -the wall of the combustion cham-
45
the products of combustion may pass down-
ward from the space above ‘the deflector-in
order to reach the flue. T
What T’ claim as: new and -desire: to se-
cure by Letters Patent is: o
1. A heating system having, in combina-
tion, a system- of circulating pipes and, in-
corporated therein, a-main boiler, an'expan-
sion tank, and a plurality: of radiators; an
individual bheater arranged in proximity to
each of said radiators, and ‘4. thermostatic:
régulator for controlling ‘the supply of fuel
to each of said individual heaters, said
thermostatic’ regulators - being located in
proximity to their respective radiators g6:as:
to be directly. exposed -to- and: operated by
the heat thereof, whereby the ‘temperature
of the radiator is self-regulative, ° R
-2/ A heating system having,‘in comibina:
tion, a system of circulating pipes and, in-" 65
corporated therein, a maih boiler, ‘an éxpan!
sion tank, and & plurality- of rddiators, an
individual heater ‘arranged<in ‘proximity to:
each of said radiators;, and- a therinostatie’
regulator for controlling the supply of fuel 70
to each of said individual-heaters! the :ther-
mostatic elements of tlie. zegulitors. being
in direct :contact-with the heat cireulating,
medjum ‘within ‘the radiators; respectively,’
whereby the régulator responds quickly to 756.
changes ity the temperature of said circula+:

50
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Fo all whom it may concern :

Be it known that I, Fraxx L. Ricr, a
citizen of the United States, and resident
of Chicago, in the county of Cook, and State
of Illinois, have invented certain new and
useful Improvements in Radiators, of which
the following is a description, reference
being had to the accompanying drawings,
which form a part of my specification.

My invention comprehends the provision
of a radiator especially intended to be used
independently of any other heating sys-
tem, namely a radiator which, in itself, con-
stitutes a heating unit, either as a water
or steam radiator; the construction being
such, however, that it may be connected up
with an auxiliary radiator located at a
higher level or plane and arranged to re-
ceive the heating medium from the first
mentioned or main heating unit.

A further object of my invention is to
provide a radiator or heating unit of the
type mentioned adapted more especially for
the employment of gas as a fuel; with the
combustion chamber formed integral with
the radiator and so constructed as to obvi-
ate the tendency to “back flash,” and where-
by a more perfect combustion is obtained.

Another object of my invention is to pro-
vide a constructlon wherein the burner will
induce the air which enters the combustion
chamber to circle or flow about the burner
in such manner as to obtain a very efficient
mixture of the air with each individual gas-
jet or flame issuing from the burner; the
burner and combustion chamber being so
constructed as to not only permit ready ac-
cess to the chamber, but also enable the easy
removal of the burner when occasion. re-
quires, without dismantling or in any way
interfering with the radiator proper.

A further object of my invention is to
provide a construction having flues or ports
for the passage of the heat-units from the
combustion chamber, whereby the heated
air is allowed to pass about the respective sec-
tions of the radiator so as to obtain a more
efficient heating unit devised to provide a
maximum quantity of heat with a minimum
quantity of gas or fuel; the heat-unit con-
ducting-flues or ports being so arranged as
to be completely surrounded by the water-
containing portion of the radiator; while
the supporting members or pedestals for the
radiator are so constructed that they will

Specification of Letters Patent,

Patented J une 8§, 1920.
Serial No. 66,289.

permit complete circulation of air there-
through, and therefore will be air-cooled,
so that scorching or injury of the floor will
not result.

My invention also contemplates a con-
struction wherein the supply of fuel or gas
will be automatically regulated by the pres-
sure of the heating medium within the
radiator, in which the means, whereby the
radiator or heating unit is supplied with
water, 1s so formed as to not only enable the
operator to determine the water-level within
the radiator, but will also permit the radia-
tor to be easily and thoroughly drained and
cleaned.

The above enumerated purposes and ad-
vantages, together with other advantages
inherent in the construction, will be more
fully comprehended from the following de-
tailed description of the drawings where-
in:—

Figuve 1 is a side elevation of my im-
proved construction, shown provided with a
portion of a pipe which may or may not be
employed for connection with a radiator
located at an upper level.

Fig. 2 is an end elevation of the con-
struction shown in Fig. 1, looking at the
same from the left hand or mixing chamber
side thereof. '

Fig. 3 is a vertical sectional view of the
construction shown in Fig. 1.

Fig. 4 is a cross-sectional view taken on
the line 4—4 of Fig. 3, looking downwardly.

Fig. 5 is a detail view illustrating the
lower header and a portion of a radiator-
section; with the combustion chamber wall
shown partly broken away.

T'ig. 6 is a sectional plan view taken trans-
versely through a pair of the radiator-sec-
tions, in order to more clearly disclose the
construction of the heat-unit passages or
flues disclosed in Fig. 5.

Fig. 7 is a detail view in elevation of a
portion of a section and one of the end
plates for closing the end of the combustion
chamber, towit, the plate at the right hand
side in Fig. 4, which may be termed the outer
end plate.

Tig. 8 is a detail view of the end plate for
the opposite end of the combustion chamber,
namely the plate for closing what may be
termed the inner or mixing-chamber end.

Fig. 9 is a cross-sectional view of the
burner.
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Fig. 10 is a detail view of the water glass,
inlet and drain; the same being shown in
vertical section.

Fig. 11 is a detail sectional view of the
inlet end of the mixing chamber showing
the gas and air-regulating valves.

TF1g. 12 is a sectional view in elevation of
the mechanism shown in Fig. 11, taken on
the line 12—12 of Fig. 11, looking in the
direction of the arrows.

Fig. 13 is a cross-sectional view of the
fuel or gas supply controlling means.

Fig. 14 is a detail view of the fuel or gas
supply-controlling valve disclosed in Iig.
13, shown in front or end elevation.

Fig. 15 is a detail sectional view of one
end of the pilot.

Fig. 16 is a sectional view taken on the
line 16—16 of Fig. 15, looking in the direc-
tion of the arrows.

In the particular exemplification of my
invention as disclosed in the drawings, the
heating unit or radiator comprises a series
of sections 20, each of which preferably con-
sists of a plurality of vertically disposed
columns; the sections disclosed in the illus-
tration comprising three columns 21 which
unite both at the top and bottom by means
of suitable headers.

Each section 20, both at its top and bot-
tom, is provided with openings, at a central
point intermediate of the sides of the sec-
tions, arranged to receive suitable mipples
22, 22 whereby communication between ad-
jacent sections is effected both atithe top and
bottom of the sections, thus providing a
radiator or heating unit adapted for use
either as a hot water heater or steam heater.

Each section 20 comprises an integral
casting provided at its bottom with a sub-
stantially semi-circular extension 23, formed
integral with the section, so that the grouped
or assembled, sections with their respective
extensions will provide a ccmbustion cham-
ber 24 integral ‘with the radiator or heating
unit. All of the sections are similar in con-
struction with the exception, of course, of
the end sections, which are provided with the
standards or legs 25, 25, preferably’ formed
integral with the lower combustion chamber
extension of the end sections, so as to sup-
port the radiator or -heating unit at a level
above the floor; the standards or legsi25, in
the particular exemplification of my in-
vention, being shown supported by pedes-
tals 26. The pedestals 28 are provided
with channels 27 passing therethrough so as
1o permit air to pass through the channels
and about the pedestals, thereby providing
what may be termed air-cooled pedestals;
see Figs. 1 and 2.

The end sections are provided with an
outer side wall 28, 28 for closing the ends of
the combustion chamber 24. These . side
walls 28 are provided with suitable openings

1,342,509

to permit of the insertion of the burner 29
and pilot 30; the openings in the end walls

28 bemg closed by suitable end-plates 31 and

32, respectively, as disclosed in Figs. 8 and
7; plate 31 being intended for the opening
in the outer side wall 28 through which the
burner is inserted, while end-plate 32 is in-
tended for the opening in the outer side wall
28 of the opposite end section; being pro-
vided with suitable means for supporting
the end of the burner, as, for example, the
opening 33, shown in Fig. 7, which receives
the end of the burner, as shown in Figs. 3
and 4.

The combustion chamber extensions 23 of
the respective sections 20 are each: provided
with grooves or notches 34, see Fig. 3, pref-
erably arranged in the sides or abutting
edges of the extensions, where the notches in
the different sections will register with the
notch or groove in the adjacent combustion
chamber extension and thereby provide a
series of air openings in the bottom of the
combustion chamber, as shown.

The nipple-receiving openings in the bot-
tom headers of the respective sections may
be surrounded with slight ridges or ribs, as
can be seen at 22¢ in Fig. 5, so as to maintain
the sections in a slightly separated relation,
as shown move clearly in Fig. 6. With thig
construction, additional inlets for air to the
combustion chamber are not only provided,
but space between the headers of adjacent
sections for the upward passage of the heat-
units is obtained, so that the headers or
water-containing portions of the sections
will be more quickly heated.

The wall of the bottom header of each sec-
tion 20 is provided with one or more ver-
tically disposed grooves 35, as shown in Fig.
35 the grooves 35 of adjacent sections ar-
ranged to register with each other so as to
provide vertically disposed flues indicated
ai 35 in Fig. 6. The flues 83 convey the heat-
ed air from the combustion chamber upward
around the columns of the sections, thersby
assisting in the rapid heating of the water.

Vith the flues arranged at the point de-
scribed, they are surrounded by a water-
space or jacket, as shown in Fig. 6; a flue be-
ing arranged intermediate of each column,
as disclosed in Figs. 5 and 6.

One of the end sections 20 is provided
with a combination water-glass, filling cup
and drain, for the purpose of supplying the
radiator with a suitable quantity of water,
and in order that the state or stage of the
water can always be determined, This com-

‘bined member is preferably secured to the

wall of the lower header of one of the cuter
sections, and comprises the glass-portion 37,
removably secured to the inlet casting or
cup 38, which communicates with the lower
header of the radiator, by means of the tube-
portion 39, see Fig. 10; with the outer end
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of the member 38 being closed by a suitable
cap 40 preferably arranged to screw into
place.

The lower end of this combination mem-
ber is provided with a casting or member 41
having a tube-portion 42 which communi-
cates with the lower portion of the lower
header of the outer or end-section 20 of the
radiator. The lower end of member or cast-
ing 41 is preferably offset in the sloping
manner, shown in Fig. 10, so as to bring its
orifice into a plane beneath the plane of the
lower portion of the bottom header of the
radiator, and at the same time substantially
in line or parallel with the tube-portion 42
in order to permit the insertion of a wire or
other suitable means for cleaning out the
radiator or bottom header thereof. By plac-
ing the orifice of member or casting 41, as
described, the radiator may be completely
drained of all its water and thoroughly
cleaned. The outer end or orifice of member
or casting 41 is normally closed by a suitable
cap 43 arranged to screw onto the outlet end
of member 41, as shown.

The burner 29, more clearly shown in
Figs. 8 and 4, has its elongated or straight
portion provided with a series of perfora-
tions 44 arranged in groups, as shown in
Fig. 4, the perforations being preferably
arranged in the offset or staggered manner
disclosed. Iach group of perforations 44
is arranged on a different facet of the
burner; the upper surface of the burner be-
ing provided with a series of facets, as
shown at 45 in Fig. 4, which are preferably
slightly curved, as more clearly shown in
Fig. 9. The facets 45 are produced by stag-
ing or off-setting successive portions of the
burner; the different stages being sloped
downwardly so as to produce a serrated sur-
face; one end of a facet being in a lower
plane than the beginning or other end of the
facet, as can be seen in Fig. 4. By arrang-
ing the upper and side walls of the burner,
as described, a series of channels are pro-
vided which are preferably arranged in the
diagonal manner shown on the upper sur-
face of the burner so as to correspond with
the offset or staggered arrangement of the
various groups of perforations 44 ; while the
facets on the sides of the burner are prefer-
ably arranged to provide grooves or chan-
nels disposed at right angles to the longi-
tudinal axis of the burner and therefore at
an angle to those on the upper surface of
the burner. This construction and arrange-
ment of the channels insures a proper flow
and distribution of air, the channels induc-
ing the air to flow along the grooves or
channels formed in the walls of the burner,
to-wit, along the various walls produced by
the serrated formation, causing the air to
mix with the various gas-jets of each group.
This arrangement or construction and slight

8

curving of the upper surface or facet causes
alr to mix with the intermediate jet as well
as with the end jet of the respective groups.

The outer end of burner 29 terminates in
an enlarged bent or goose-neck portion 46
which canses the gas to flow in a curved
path before delivery to the burner proper
and induces a more complete mixture of the
air and gas before it reaches the series of
various groups of perforations 44.
~ By bending the mixing chamber 46 back
upon 1itself in the goose-neck manner shown,
any tendency to flash back, either because
the gas-supply is diminished, or for other
reasons, will be obviated.

The inlet end of the mixing chamber 46
has its side wall provided with an enlarged
slot or semi-circular opening; and the end
of the mixing chamber is provided with
the ferrule 47, rotatively mounted thereon.
The member 47, in turn, is provided with an
opening or slot 48, adapted to register with
the opening at the end of the mixing cham-
ber when the ferrule member 47 is rotated,
thereby controlling the size of the air-port
or inlet and providing an auxiliary air-regu-
lating member or valve, whereby air is sup-
plied in addition to the air valve later de-
seribed. This auxiliary valve, it has been
found in practice, tends to steady the flame
issuing from the burner. .

The inlet end of the mixing chamber 46 is
provided with a main air-regulating valve,
comprising the stationary member or por-
tion 39, see Fig. 11, which is adapted to be
nserted in the end of the mixing chamber
46; the flange portion of member 49, which
enters the mixing chamber, being preferably

‘notched or cut away at predetermined

points, as shown at 50, for the sake of
lightness in construction and at the same
time so as not to interfere with the auxiliary
air inlet controlled by the ferrule member
47. The member 49, on its outer face, is
provided with a series of radially disposed
openings 51, which are adapted to be closed
or covered by the solid or spoke portions of
the rotatable disk-member 52, which is
firmly held against the face of the station-
ary member 49 by means of a suitable spring
53. The frictional relation between mem-
bers 49 and 52, caused by spring 53, will
maintain member 52 in its adjusted position,
whereby the desired quantity of air for the
mixing chamber is obtained. Member 52 is
preferably provided with the wing or finger
portions 54 whereby rotatable member 52
may be ecasily operated. It is understood,
of course, that the openings in member 52,
between its radially disposed spokes, are
preferably of a size substantially equal to
the size of the openings 51 in stationary
member 49, so that the rotation of member
52 will either entirely or partially close the
openings 51, depending upon the extent of
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rotation of member 52, thereby regulating
the flow of air into the mlmnd chamber 46.

Concentrically arranged Twith the air-

valve just described is a gas-inlet member
55 which is connected with a gas line 56.
Gas-inlet member 55 is provided “Wwith a port
57 which is controlled by the needle-valve
58 which has serew-threaded velation with
member 53, as shown at 59, so that the ad-
justed position of the needle-valve 58 will
be maintained. After the needle-valve 58
has been admstcd s0 as to pcrmlt the proper
flow of gas thl'mOh port 57, the screw end
of needle- valve 58 is inclosed by a suitable

cap 60 which is plefermly serewed onto the
extension of member 55, as shown in Fig. 11,
so that the needle-valve 58 may not De
readily tampered with.

The gas line 56 is shown connected by a
suitable union 61, see Iig. 1, to the pipe 62
which connects with the 1'@0111 wting mecha-
nism, shown in detall in Tlg. 13. The regiu-
lating mechanism comprises a suitable hous-
ing 63 having a removable cap porticn 64.
Mounted between the housing 63 and cap-
portion 64 is a diaphragm 65 , preferably
composed of resilient material such as com-
position rubber, and the like; the diaphragm
being . held in mec by the same means
whereby cap- mombcr 64 is secured to the
housing 63. The diaphragm 65 has secured
to it at a central peint a valve member 66
provided with a conical head 67 eonforming
to the tapered outlet end 68 of the housing 63
which communicates with pipe 62. Valve
member 66 is preferably provided with an
extension or stem 69 beyond the head-por-
tion 67. The head-portion 67 is prov1ded
with several grooves or notches 70, 70, sce
Fig. 14, which will permlt a small ouanmtv
of ¢ gas {o flow from pipe 78 into housmg 63
after the valve is forced to its seat by the
diaphragm 65 through pressure in the radi-
ator.

The cap-portion 64 is provided with an
inlet 71, preferably offset as shown in Fig.

13, which is adapted to be connected with
the adjacent rachiator seetion, as shown in
Iig. 8. As the pressure in the radiator in-
creases, it will affect the diaphragm 65 ‘md
flex or force the same against the action of
spring 72 located in the pressure mechanism
housing 63, causing the valve 66, with its
head 6( to be forced to its Se‘lt thereby
shuttmo off the flow of gas thmucrh pipe 73
except for the small quantity of gas which
may continue to flow through the shallow
grooves 70 in the face of the conical head
67 of the valve 66. The supply of gas, which
is conveyed to housing 63 by supply-pipe 73,
being shut off to the extent made possible b}
the valve 66, necessarily diminishes the sup-
ply of gas for the mixing chamber, rediices
the flame issning from the burner until the
pressure in the radiator diminishes suffi-
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ciently to permit the diaphragm member 65
to return to the normal position, shown In
Irig. 18, to which position it will also be
brour>ht through the action of spring 72.

The valve member 66 is secured to dia-
phragm 65 by means of the serew 74 which
passgs through diaphragm 65 and enters a
tapped hole in the end of valve member 663
metallic washers 75 and 76 being prefer bely
employed on opposite sides of the dia-
phragm, as shown in Fig. 13.

The gas supply line 73 also connects with
a suitable pilot 30 which consists of the
tubular member (see Fig. 4), provided with
a series of perforations 78. 'The pilot ig ar-
ranged in the combustion chamber 24, pass-
ing through the opening 79 provided in the
end-plate 21, shown in Fig. 8. The inner
end of the pﬂot 0 is closed by a suitable
plug. The inner end of the pilot is also pro-
vided with a longitudinally disposed slot 80.
The congtiuction of pilot disclosed will not
only provide a series of small jets issuing
from the openings 78, toward the burner 29,
but will also throw a long jet or flame ex-
tending toward the oppos1te end of the
burner 29, resulting in all of the ports, or
groups of ports, 44 in the Durner to be

quickly and simultaneously ignited, thereby
obviatino the escape of unconsumed gas.
The flow of eas to the pilot is closed off by
means of the valve 81.

By offsetting the inlet 71 in cap-portion
64, I am enabled to have the inlet opening
71 in Jine with the lowermost portion of the
lower header of the radiator, thereby per-
mitting the water to drain or flow out of
the regulator and into the lower header,
from whence it drained by the drain
previously described, which will prevent
any possibility of water remaining in the
regulator where it might freeze duri ing cold
weather when the radiator is not in use.

The various sections 20 of the radiator
may be brought up flush against each other,
or they may be slightly separated by small
bosses formed on the upper and lower
headers of the respective sections, and
thereby provide slight spaces or passages for
the circulation of air about the respective
sections and their columns. The sections of
the radiator may be secured together by any
suitable means, 1 addition to the nipples,
o as to provide a rigid construction.

The end plates 81 and 32 are secured in
place by means of a single screw for each
plate which is intended to extend through
the perforations 84 and 85 of plates 81 and
32, respectively.

It is evident from the construction shown
and described that access to the combustion
chamber may be readily had by simply
removing the single screw in each plate
which permits the end plates to be removed.
The burner may also be easily taken out of
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the combustion chamber for cleaning, re-
pairs, and the like, by simply unscrewing
the one union connection hereinbefore re-
ferred to, namely the union connection 61.
This permits the burner to be removed with-
out in any way disconnecting the radiator
or without removing either end plate of the
combustion chamber.

The curved mixing chamber 46, herein
described, is preferably located to the out-
side of the combustion chamber and in-
sures not only the proper mixture of air
and gas, but also economy in fuel.

The radiator, or rather one of the sec-
tions 20 thereof, is provided with a suitable
air-valve 86, see Fig. 3, located at a proper
point to permit the exit of air from the
radiator ~without permitting leakage of
steam.

I have chosen to illustrate my radiator,
or rather one of the sections thereof, pro-
vided with a pipe 87, see Fig. 8, which may
be employed 1f it is desired to convey some
of the heat units or rather some of the
heating medium to a radiator located on an
upper level. This permits a single gen-
erating unit or radiator to provide the
necessary heat for different rooms or dif-
Where such connection
is not desired, it will be understood, of
course, that the pipe 87 may be eliminated
and the opening in the radiator end sec-
tion closed with a suitable cap or other
suitable means.

The burner is shown provided with a lip
or lug 82 which is adapted to pass through
the notch formed in the opening 83 of end
plate 31, when the burner is inserted into

place. After the lug has passed through

the notch the burner is partially rotated
into proper position, so as to present its
ports upwardly. Such movement or rota-
tion of the burner will move the lip or lug
82 out of register with the notch and pre-
vent the withdrawal of the burner. In
order to maintain the burner in its proper
position, or rather to determine the proper
extent to which the same should be rotated,
I provide the mixing chamber portion
thereof with the lugs 88, one of which is
adapted to rest on the stop or lug 89 formed
on end plate 81. The lugs 88 will prevent
the too far insertion of the burner, while

5

one of the lugs 88 and stop or lug 89 pre-
vent the too far rotation of the burner
about its own axis and therefore insure the
proper positioning of the burner in the com-
bustion chamber, and also properly support
the burner against any tendency to rotate by
reason of the mixing chamber formation, as
is clearly evident from the construction
shown.

I have shown and described what I be-
lieve to be the simplest and best form of my
invention, but it will be understood, of
course, that the construction may be varied
in certain details without, however, depart-
ing from the spirit of my invention, and I
do not wish to be understood therefore, as
limiting myself to the exact construction
shown and described.

What I claim is:—

A radiator composed of a plurality of
sections provided with hollow columns and
a_Dbottom header, each section being pro-
vided with a continuous open-sided shell
formed integral with the front and rvear
walls of the lower part of the section and
disposed beneath said bottom header so as
to provide an integral sectional combustion
chamber, said shell-formations being ar-
ranged to extend beyond the sides of the
respective radiator-sections so as to permit
the shell-formations to abut against each
other, the abutting edges of said shell-for-
mations being provided with registering
notches whereby a series of air ports for
said chamber are provided, the end sections
of the radiator being each provided with
an_end wall formed integral with the open-
sided shell-formation of said end sections,
said end walls of the end sections being pro-
vided with openings, removable means for
closing said openings, said removable means
being provided with burner-receiving open-
ings, in combination with an elongated
burner arranged in said combustion cham-
ber through said openings in said means
and extending from end section to end sec-
tion of the radiator, and means for sup-
porting said burner in position.

FRANK L. RICE.

‘Witnesses:
Grorer Hemwman, ‘
F. A. FroreLy. o F
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8 Claims,

This invention relates priinarily to gas burning

steam radiators, although in some of its broadest
aspects it may be suitable for gas burners used in
other connections. It has long been the practice
5 in radiators of the type described to provide a gas
burner below a body of water enclosed within a
radiator and to control the supply of gas to said
burner by means of a diaphragm controlled by
the pressure of steam within the radiator, said
1o diaphragm operating against a port in a valve
block, a small by-pass being provided to prevent
the flame at the burner from being completely ex-
tinguished upon closing of -the port by the dia-
phragm when there is a predetermined rise in
13 pressure in the radiator. '

Although this arrangement was very satisfac-
tory for the most part, some improvement there-
in is desired for giving greater satisfaction during
the season when the weather is quite changeable

-y between comfortable temperatures and tem-
”" peratures when substantial heat is needed. In
such weather it is somewhat undesirable to keep
the whole burner burning because the radiator
gives off too much heat, and if the gas flow is
~- reduced to the desired volume, suitable for mild
~’ weather, by means of a manually.controlled gas
cock, the small amount of gas is divided be-
tween a large number of jets, there is danger
that upon a temporary drop in pressure, the
20 flames, or some of them, will go out. The de-
" sirability of overcoming this difficulty has been
recognized for some time, but the necessity of
overcoming this in a manner which did not intro-
duce additional dangers, and which was com-

3 mercially feasible has heretofore prevented satis- -

" factory solution of the problem. 'The possibility
by confining the gas supply to a few jets to act as
a pilot flame when there is no desire for sub-
stantial heat, may have been recognized, but

20 practical and satisfactory means for accomplish-
ing this result have not been known.

In the illustrated form, the invention includes
two burner parts, preferably a single burner
divided by an internal partition, and a manually

45 opened valve for connecting the gas supply either
to both the said burners or to one of said burn-
ers, or for cutting off the gas supply, said valve
automatically closing ‘except when the latch is
made operative by a thermostatic member heated

50 PY the burner flame. 'The latch, and the tendency
of the valve to close itself incidentally prevent
the valve from being left in a position which
partially opens a gas supply port, thereby avold-
ing the dangers which are inherent in an inade-

55 Quate supply of gas. There is also illustrated s
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conventional form of steam pressure controlled
diaphragm, which, however, cooperates with the
valve already described to maintain a given pres-
sure of steam when both burners are used.

With these and various other objects in view, 5
-the invention may consist of certain novel fea-
tures of construction and operation, as will be
more fully described and particularly pointed out
in the specification, drawing and claims appended
hereto. ’

In the drawing, which illustrates an embodi-
ment of the device, and wherein like reference
characters are used to designate like parts—

Figure 1 is an elevational view of the inven-
tion; .

Figure 2 is a vertical sectional view taken sub-
stantially along the line 2—2 of Figure 1;

Figure 3 is a horizontal sectional view taken
substantially along a broken line 3—3 of Figure 1,
but with the valve turned to open position;

" Figure 4 is a horizontal sectional view taken
substantially along the line 4—4 of Figure 2; and

Figures 5, 6, and 7 are vertical sectional views
taken substantially along the line 55 of Figure 3
but showing the valve disk in three successive 25
positions.

Although our invention may take many forms,
only one has been chosen for illustration. Ac-
cording to this form any conventional radiator
10 suitable for use ss a gas fired radiator may 30
be used. It includes a water and steam chamber
12 and a combustion chamber 4. Within the
combustion chamber 14 is located a burner which
is divided as by a partition I8 into a main burn-
er section 16 to the right thereof, as seen in 35
Figures 2 and 4, and an auxiliary or pilot burner
section 17 to the left thereof, as seen in said

figures. Of course for some aspects of this in-
vention two separate burners may be used instead
of one divided burner. Likewise, instead of hay- 40
ing a pilot section of the type shown, there may
be & more ordinary pilot burner. The pilot sec-
tion is preferred, however, because it is more
efficient in providing a small amount of heat such
as is usually desired when any pilot flame at all 46
is necessary. .

The main burner section is supplied with gas
through the mixing pipe .20 and main burner
supply pipe 22 between which there is the usual
air admixture valve 24. Gas is supplied to the 50
pilot section through the pilot supply pipe 26,
preferably passing through an air admixture valve
28. The air admixture valves 24 and 28 may be
of any desired type or types, being {llustrated )
diagrammatically only. The main burner pipe 55
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. on the flat face of the valve block 30.

25

30

" shown by the dotted lines in Figure 7. The valve '

35

2

22 and the pilot supply pipe 26 both communicate
with a valve block 30 as does a main feeder pipe
32 which communicates with a gas supply system
in any desired manner. As is seen best in Figure
3, the main feeder pipe 32 communicates with the

passage 34 in the valve block 30 which passage

opens onto the flat face of the block 30, this open-
ing being called a valve port. 'The pilot supply

pipe 26 communicates in a similar manner with a-

similar but preferably smaller passage 36 opening
through a port on the same face of the valve
block 30, and the main burner supply pipe 32 com-
municates with the passage 38 also similar. to
passage 34 but slightly smaller if desired. This
passage 38 also opens through a port on the same
face of the valve block 30. These ports forming

.part of the passages 36 and 38 may be called

delivery ports. Operating in the valve block 30
and passing therethrough is a valve shaft 40 at
one end of which is secured as shown, a valve disk
42 which has a flat face engaging and operating
‘'The valve
disk 42 is pressed into snug contact with the valve
block 30 by a spring 44 which bears at one end
against the valve block and at the other end
against a nut 46 threaded or otherwise rigidly
secured onthe shaft 40. Also secured to the outer
end -of the shaft 40 is a handle 48 which for
reasons described ~hereinafter, is prefera.bly
p1voted to the shaft 40 as by a pin 50.

The valve disk 42 is preferably provided with
two elangated openings 52 and 54, the shapes of
which on the contact face of the disk are best

disk has three operative positions to- which it is
restricted by means described below.. The “full
on” position is illustrated in PFigure 5, in which it

_is seen that the opening 54 is aligned with the

40
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50

passage 34, and the opening 52 is aligned with
both the passages 38 and 36. Thus gas can flow
from the feeder pipe 32 through the feeder pas-
sage 34, through the opening 54 in the valve disk
42, back through the opening 52 in valve disk 42,
and-out through passages 38 and 36; the gas flow-
ing through passage 38 continuing through the
main burner supply pipe 22 to the main burner
section 16, and the gas flowing through the pas-
sage 36 continuing through the pilot supply pipe
26 to the pilot burner section 117.

The second position of the valve disk 42 is illus-
trated in Figure 6, from which it is seen that the

~ opening 52 in the valve disk has moved away from
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‘the passage 38 so that that passage is now closed
by the valve disk. The opening 52 however re-
mains ih alignment with the passage 36 and there-
fore the passage to the pilot burner section re-
mains open. - ‘Also the opening 54 remains in par-
tial alignment with the passage 34 so that the
supply of gas is continued. Since only a small
amount of gas is used in this position, the portion
of the opening 54 which in this position is aligned
with the passage 34 may be of reduced size, as
shown. Likewise, the portion of the opening 52
which is aligned with the passage 36 in Figure 5
may be reduced in size, as shown, since its capac-
ity need be no greater than that of passage 36.
In Figure 7 it is seen that neither the opening 52
nor the opening 54 is aligned with any of the three
passages 34, 36 and 38, and therefore these three
passages are all closed by valve disk 42. - .

The passage 54 terminates at one end in a spe-
cial valve port 56 in front of which operates the
resilient and flexible diaphragm 58. This dia-

phragm is held in place between the ring 60 and .-

- there are two oufstanding needs.
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the ring 62.

partment, and the ring 60 is secured to the ring
62 in any suitable manner, as by the screws 64,
and supports the valve structure. The ring 60
and the diaphragm 58 together comprise what
may be called the valve head, since they restrain
the flow of gas to the channels permitted by the
valve disk.

The operation of the diaphragm $%8 is conven-
tional when the valve is in the “full on” position.
The natural resiliency of this diaphragm forces it
to the position shown in Figure 3. As steam pres-
sure is built up within the radiator the diaphragm
58 is sprung toward the port 56 and at a predeter-
mined steam pressure closes said port. To pre-
vent this from. completely extinguishing the
burner flame, a by-pass 66 is provided through
the side of the port 56. According to the prior
practice, which is followed by this invention,
when the valve disk is in the position shown in
Figure 5, the restricted supply of gas passing
through the by-pass 66 is supplied to the entire
burner, with the result that the flames through-
out the burner are reduced.

For various reasons, chiefly, ‘the desirability of
burning less gas, at certain times, in a radiator,
than is practicable if the gas is distributed to all
the burner jets, it is desired to modify this ar-
rangement. This is accomplished by the present
invention by moving the valve disk to the position
shown in Figure 6, in which the entire restricted
supply of gas is supplied through the pilot supply
pipe 26 to the pilot section of the burner. It will
be readily seen that an amount of gas which
would burn extremely low when scattered over the
whole burner will give an excellent, constant and
safe flame if confined to the pilot section of the
burner. As a matter of fact, it is possible to keep
a safe flame with much less gas than is required
by the entire burner.

The pilot burner could of course be confined
to a single jet, but the position of the partition
18 is preferred so that a small amount of heat
will be given whenever the pilot flame is burning.
1t should be understood that it is the custom to
turn the radiator off entirely whenever the
weather is warm enough so that -there is no like-
lihood of heat being desired within a few hours.
On the other hand, in fairly -cold weather the
diaphragm 58 rarely closes the port 56 entirely
so that the need of restricting the flow of gas to
the pilot section does not arise. It is therefore
in the slighfly chilly weather that there is con-

siderable need for a pilot light, and in this slight- -

ly chilly weather there is usually a desire for
a slight amount of heat as well as for a pilot
light. The pilot section of this invention an-
swers both of these requirements and the valve
of this invention makes the use of such .pilot
section practical, satisfactory and safe.

In connection with making the radiator safe,
The -first is
to cause the valve to close automatically if the

supply of gas should cease, or if the flame should

be extinguished for any reason. The second
is to prevent the valve from being left in a posi-
tion which opens any port inadequately, i. e, to
prevent the valve from supplying to either sec-

tion of the burner an inadequate-amount of gas

for safe combustion. The valve heretofore de-
scribed lends itself to the accomplishment of
these two features by the addition of relatively

simple and inexpensive devices thereto. Fur-"

The ring 62 is secured to the radiator °
- and communicates with the steam and water com-
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thermore, these devices for the most part serve

both functions at once. )

A coil spring 10 is secured at one'end to the
valve shaft 490 and at the other end to the valve
block 30, being under such tension as to cause
the closing of the valve disk whenever the move-
ment of the valve disk is not especially restrained.
It should be understood that the functions of the
springs 44 and 10 may, if desired, be performed
by = single spring. '

Means for latching the valve disk in either of

the positions of Figure 4 or Figure 5, and also for

limiting its closing movement to the position
shown in Figures 7 is found in collar 74 formed
or rigidly secured on the valve block 33. The
collar 14 is provided with notches 76 and 78 as
well as with a stop 80. The handle 48 is urged
by a spring 81 to the position with respeet to its
shaft shown in Figure 3, in which fhe .nose 82
of the handle forms a latch fitting into the

notches 76 and 78. However, the handle may he '

. tilted to a position which will free it from said
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notches but preferably not to a position which
will free it from the stop 88. It should also be
mentioned that in each notch the side against
which the spring urges the handie is preferably
higher than the other side thereof, so that there
will. be no danger of the latch 82 undesirably
skipping over a notch. -There may be gradual
decline from the pressure-receiving edge of notch
16 to the bottom of notch 78.

With the structure thus far illustrated, it is
seen that unless the valve disk 42 is in one of the
three positions of Figures 5, 6 or 7, at which posi-
tions the latch 82 rests againstone of the stops,
either the notch 76 and notch 18, or the stop 80,
the spring 70 will cause the valve disk to rotate in
a closing direction until the latch 82 reaches the
first stop. Thus it is impossible for the valve

to be left in any position other than the positions-

shown in Figures 5, 6, and 7. In other words,
it is impossible for the valve disk to be left in
any position inadequately opening any port
therein. ’

The means for causing the valve to close if
the flame fails is found in the features just de-
scribed, together with the trip lever 86 which

" is pivoted to the valve block 38 as at 88. This
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pivoted lever-is operated by a Bowden wire 99,
or similar device which in turn is operated by &
bi-metallic strip 82 located in a position to be
heated by the flame of the pilot section whenever
the pilot section is lit. The bi-metallic strip
should be heavy enough in ‘order to have the
requisite strength, and its movement in either
direction may, if desired, be opposed by a spring
associated with the trip lever 85. The nose 82
of the handle 48 which forms the latch previous-
1y described extends slightly beyond the collar 74,
as shown best in Figure 3, and when the valve Is
in either of the open positions this nose extends
over the trip lever 88 so that when the trip lever
is pivoted it tilts the handle 48, thus releasing
the latch 82 from the notch 75 or the notch 8.

In lighting the gas at the burner,.the valve is
turned to one of the positions shown in Figures
5 and 6 and held there by hand while applying
a flame to the pilot section of the burner, and
held enough longer for the flame from this pilot
section of the burner to heat the bi-metallic strip
92 sufficiently so that it operates the Bowden
wire and thus tilts the trip lever 86 to an inactive
position, at which time the spring on the handle
a8 will cause it to tilt to & latching position and
hold the valve disk either in the position shown

3

in Figure 6 or the position shown in Figure §,
whichever may be desired. If the pilot Hght
goes out the tendency of the bi-metallic strip 92
on cooling to assume its normal position, oper-

ates the Bowden wire and causes a tilting of the

trip lever 86 to its active position, thereby releas-
ing the latch 82 from the notches 76 and 78 so
that the spring 70 causes the valve to move to
the closed position. o

It is to be understood that many other embodi-

ments of the invention, including some in im-

proved form, will be apparent, and in the course
of time more will be devised by those skilled in
the art. It is not desired .that this invention be
limited to the details described, for its scope in-

_cludes all-such forms or improvements as come .
within the spirit of the following claims, con-

strued as broadly as the prior art will permit.
What is claimed is: S
1. A disc valve for controlling the supply of

‘gas to a pilot and main burner including a valve
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body having a gas delivery passage, a supply pas- .

sage for the pilot and a supply passage for the
main burner, a valve disc rotatably mounted on
the valve body and having openings therein for
alignment with the passages to thereby open the
same, the opening associated with the delivery
passage tapering in the direction of its length and
terminating in a valve port located to the rear of
the valve disc, and said valve port having a by-
pass whereby the supply passages are connected

with the delivery passage through the valve port -

when the same is opened and are connected
through the by-pass when said valve port is
closed. ’ ) :
2. A disc valve. for controlling the supply of
gas to a pilot and main burner including a valve
bady having a gas delivery passage, & supply pas-

sage for the pilot and a supply passage for the

main burner, a valve disc rotatably mounted on
the valve body and having openings therein for
alienment with the passages to thereby open the
same, the opening associated with the delivery
passage tapering in the direction of its length
and terminating in a valve port located to the
rear of the valve disc, said tapering opening per-
mitting a gradual closing of the delivery passage
upon turning of said valve disc, and said valve
port having a by-pass whereby the supply pas-
sages are connected with the delivery passage
through the valve port when the saine is opened
and are connected through the by-pass when said

-valve port is closed.

3. A disc type valve for controlling the supply
of gas to a pilot and main burner, including a

valve port having a delivery passage, & Supply.

passage for the pilot and a supply passage for the
main burner, a valve disc for-opening and closing
said passages, said valve disc having a valve port
provided with a by-pass, and mesans responsive to
steam pressuré for regulating the supply of gas
to said supply passages when the valve disc is
located so as to open said passages, sald means
comprising a diaphragm adapted to open and
close said valve port, whereby said supply pas-
sages are connected with the- delivery passage
through the valve port when the same is open
and are connected through the by-pass when
said port is closed. . .

4. A disc type valve for controlling the supply
of gas to a pilot and main burner, including a
valyve port having a delivery passage, & supply
passage for the pilot and a supply passage for
the main burner, a rotatable valve disc having
an opening. for association with the delivery
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passage and having another opening for associa-
tion with the supply passages, a .valve port lo-
cated to the rear of the valve disc and communi-
cating with the opening for the delivery passage,
said valve port being provided with a by-pass for
delivering gas to the supply passages when said
delivery port. is closed, said valve body and valve
disc having flat contacting faces, and resilient
means for retaining said contacting faces in en-
gagement.

5. A disc type valve for controlling the supply
of gas to a pilot and main burner, including a
valve port having a delivery passage, a supply
passage for the pilot and a supply passage for
the main burner, a rotatable valve disc having
an opening for association with "the delivery
passage and another opening for association with
the supply passages, a valve port located to the
rear of the valve disc and communicating with
the opening for the delivery passage, said valve
port having a by-pass, and means responsive to
steam pressure for regulating the supply of gas
to said supply passages when the disc is located
so as to open said passages comprising a dia-
phragm adapted to open and close the valve port,
whereby said supply passages are connected with
the delivery passage through the valve port when
the same is open and are connected through the
by-pass when tHe valve port is closed.

6. A disc type valve for controlling the supply
of gas to a pilot and main burner including a
valve body having a gas delivery passage, a sup-
ply passage for the pilot and a supply passage
for the main burner, a' valve disc rotatably
mounted on the valve body and having a pair of
elongated openings therein, one opening having
association with' the delivery passage and the
cther opening having association with the supply
passages, whereby said valve disc opens and closes
said passages upon rotation thereof, the opening
associated with the delivery passage tapering in
the direction of its length permitting delivery of
a reduced gas supply when the tapered end of
the opening is' aligned with the passage, said

valve disc being betwéen full open and closed

2,083,985

posltlons when located to deliver said reduced
gas. supply, in which position said other opening
is located in alignment with the pilot passage
only, the supply passage to the main burner be-
ing completely closed.

7. A disc type valve for controlling the supply
of gas to a pilot and main burnér including a
valve body having a gas delivery passage, a sup-
ply passage for the pilot and a supply passage
for the main burner, a valve .disc rotatably
mounted on the valve body and having a pair of
elongated openings therein, one opening having
association with the delivery passage and the
cther opening having association with the supply
passages, whereby said valve disc opens and closes
said passages upon rotation thereof, the opening
associated with the delivery passage tapering in

.the direction of its length permitting delivery of

a reduced gas supply when .the tapered end of
the opening is aligned with the passage, and
means biasing said valve disc into a posmion
where all the passages are closed.
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. 8. A disc type valve for controlling the supply .
o gas to a pilot and main burner including a -

valve body having a gas delivery passage, a sup-
Py passage for the pilot and a supply passage
for the main burner, a valve disc rotatably
muunted on' the valve body and having a pair
of elongated openings therein, one opening hav-
ing association with the delivery passage and
the other opening having association with the
supply passages, whereby said valve disc opens
and closes sald passages upon rotation thereof,
the opening associated with the delivery passage

‘tapering in the direction of its length permitting

delivery of a reduced gas supply when the tapered
end of the opening is aligned with the passage,
resilient means biasing said valve disc into a
position where all the passages are closed, and a
latch for retaining the disc in full open position
and in an intermediate position wherein said
valve delivers a reduced gas supply.

JOHN ‘A. BYERS.
GLEN C. CARNAHAN.
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